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Abstract

Reservoir development in the Niger Delta is affected by geological uncertainties arising from complex stratigraphic architecture, high-frequency
sea-level changes, fault-controlled subsidence, and variable sediment supply, which complicate prediction of reservoir geometry, continuity,
and quality. This study integrates sequence stratigraphy and petrophysical analysis of the deep-offshore “BX” Field, Niger Delta Basin, to define
stratigraphic controls on reservoir distribution and quantify properties relevant to hydrocarbon potential and field development. Three-dimensional
seismic data and well-log suites from four wells were integrated to interpret sequence boundaries and maximum flooding surfaces and establish
Lowstand, Transgressive, and Highstand System Tracts. The interpreted surfaces were correlated with seismic reflectors and diagnostic well-log
patterns to constrain facies distribution, sandstone-body geometry, and reservoir architecture. Across interpreted hydrocarbon-bearing intervals,
effective porosity ranges from 21.4% to 29.0%, permeability from 3.00 D to 21.49 D, net-to-gross ratio from 0.67 to 0.96, and hydrocarbon
saturation from 57.96% to 77.07%. The water-dominated BX-R0 interval in well BX-04, with hydrocarbon saturation of 17.69%, was excluded
from hydrocarbon-pay comparisons but retained in reservoir-rock-quality comparisons. Reservoir quality is generally most favourable within
Lowstand and selected Highstand System Tracts, whereas Transgressive System Tracts contain more shale and show lower reservoir efficiency.
Integrated sequence-stratigraphic and petrophysical evaluation therefore provides a useful basis for reservoir-heterogeneity prediction, reservoir
modelling, and development planning in complex deep-water depositional systems of the Niger Delta Basin.
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1. Introduction

1.1. Background of the study

One of the most enduring problems of deep-offshore
petroleum systems, especially in areas of post-depositional
complexity, structural deformation, and sparse well control, is
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reservoir-quality prediction according to Ref. [1]. In this type
of setting, the question is not just one of the presence of sand-
stone reservoirs, but whether the sands are laterally continuous,
sufficiently clean, well-connected, and able to produce com-
mercial hydrocarbons according to Refs. [2, 3]. This is par-
ticularly true in high-cost deep-water settings, where the accu-
racy of reservoir prediction may have an important impact on
field appraisal, development planning, and recovery strategy.
The Niger Delta Basin is one of the most productive hydro-
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carbon provinces in Sub-Saharan Africa. The petroleum sys-
tem is contained in a thick sedimentary wedge that developed
through multiple cycles of marine transgression and regression
driven by both eustatic sea-level fluctuations and tectonic ac-
tivity according to Refs. [4, 5]. This has resulted in a highly
heterogeneous stratigraphic framework and reservoirs that are
often compartmentalized according to Refs. [6, 7], with later-
ally variable petrophysical properties, shale intercalations, and
complex sandstone geometry and lithofacies according to Refs.
[8, 9].

Good reservoir description in the Niger Delta therefore can-
not be achieved simply by identifying sand-bearing intervals
on well logs according to Ref. [10]. It requires an understand-
ing of how depositional processes and stratigraphic architecture
control sandstone distribution, reservoir connectivity, and fluid-
storage capacity according to Refs. [11, 12].

This challenge can be addressed using sequence stratigra-
phy, which relates depositional patterns of stratigraphic units
to changes in accommodation, sediment supply, and relative
sea level according to Refs. [13, 14]. The identified strati-
graphic surfaces (sequence boundaries and maximum flooding
surfaces) can be used to organize reservoir intervals into ge-
netically related depositional units, such as Lowstand, Trans-
gressive, and Highstand System Tracts according to Ref. [11].
This framework is especially applicable in deep-offshore en-
vironments, where reservoir sands may occur in basin-floor
fans, slope-channel complexes, incised-valley fills, shoreface
deposits, or other depositional elements with widely variable
geometries and qualities. Well-log data, when combined with
seismic data, allow sequence stratigraphy to predict the pres-
ence, distribution, and possible field-wide connectivity of reser-
voir sands.

This stratigraphic framework is supplemented by petro-
physical analysis, which provides a quantitative assessment
of reservoir performance. Parameters such as porosity, wa-
ter saturation, permeability, shale volume, hydrocarbon satu-
ration, and net-to-gross ratio are critical for evaluating storage
capacity, flow potential, and reservoir effectiveness according
to Ref. [15]. These properties are most meaningful, however,
within their depositional and stratigraphic context. Even a high-
quality sandstone may perform poorly if it is not laterally per-
sistent, is shaly, is compartmentalized, or is poorly intercon-
nected with other reservoir units according to Refs. [7, 9, 11].
Similarly, the same petrophysical values may have different de-
velopment implications in lowstand, transgressive, or highstand
depositional settings. Studies of the Niger Delta have shown
that some of the most favourable reservoir facies occur within
Lowstand System Tracts, where high-energy depositional pro-
cesses may form well-sorted, clean sandstones such as incised-
valley fills, slope fans, or basin-floor fan deposits according to
Refs. [14, 16]. By contrast, Transgressive System Tracts are
generally characterized by increased marine flooding, greater
shale content, and reduced reservoir effectiveness. Highstand
deposits may also form good reservoirs where sediment supply
is sufficient and depositional energy remains favourable.

These observations indicate that petrophysical properties
are not the only factors controlling reservoir quality; rather,

reservoir quality results from the interaction of sediment sup-
ply, depositional energy, stratigraphic position, facies architec-
ture, and post-depositional modification. Although sequence-
stratigraphic and petrophysical techniques have been increas-
ingly adopted in Niger Delta reservoir studies, their integra-
tion at field scale remains incomplete and is particularly chal-
lenging in the deep offshore, where reservoir architecture is
often difficult to determine. Many studies emphasize strati-
graphic interpretation without adequately quantifying reservoir
properties, whereas others emphasize petrophysical evaluation
without fully explaining depositional controls on reservoir vari-
ability. This leaves a knowledge gap regarding the interaction
among system tracts, facies distribution, and petrophysical het-
erogeneity and their control on reservoir quality and hydrocar-
bon distribution at field scale. The deep-offshore ‘BX’ Field in
the western Niger Delta provides a suitable setting for address-
ing this problem. The field is a complex hydrocarbon system in
both stratigraphic and structural terms, and reservoir-rock qual-
ity varies among depositional units and system tracts.

This study aims to improve understanding of reservoir dis-
tribution, facies architecture, and controls on reservoir charac-
terization through integrated sequence-stratigraphic and petro-
physical assessments. Integrating seismic interpretation, well-
log correlation, stratigraphic-surface mapping, and quantitative
petrophysical evaluation provides a more coherent basis for pre-
dicting reservoir heterogeneity and identifying intervals with
better hydrocarbon potential. This approach clarifies the influ-
ence of stratigraphic architecture and petrophysical properties
on reservoir quality in the deep-offshore Niger Delta. Reser-
voir prediction in the BX Field therefore depends not only on
recognizing sand-rich intervals but also on their stratigraphic
position and depositional processes. This integrated approach
provides a stronger basis for reservoir modelling, development
planning, and optimization of hydrocarbon recovery in complex
deep-water depositional systems.

1.2. Location of the study area

The study was carried out on the ‘BX’ Field, located in
the deep-offshore Niger Delta Basin, approximately 120 km
offshore the coast of southern Nigeria and within the 500 m
seabed water-depth contour (500 m isobath) (Figure 1). The
3-D seismic survey covers approximately 251 km2, with the
field extending from approximately 499,200 to 508,000 mE and
556,800 to 561,600 mN, referenced to the Minna datum, Nige-
ria West Belt / UTM Zone 31N (EPSG:26391) (Figure 2).

2. Geology of the study area

The Niger Delta occupies a coastal and offshore sector of
the Gulf of Guinea and broadly corresponds to the Niger Delta
Province as delineated according to Ref. [21]. Cartographic
representations of the province commonly show the maximum
petroleum-system boundary, principal structural limits, and the
minimum extent of the petroleum system as inferred from
mapped oil- and gas-field centres according to Ref. [17]. These
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Figure 1: Geologic map of Nigeria showing the location of the Niger Delta Basin and sectional map of the Niger Delta depobelts
and structural limits according to Refs. [17, 18].

Figure 2: Map showing wells in the “BX” Field aligned along
northwest–southeast (NW–SE) and southeast (SE) trends.

maps also typically depict bathymetric contours and sediment-
thickness patterns, generally on the order of 2–4 km. Over ge-
ological time, the basin developed a single dominant Tertiary
petroleum system commonly referred to as the Akata–Agbada
system, which defines the main hydrocarbon endowment of the
province according to Ref. [22].

The system’s broadest geographic limit aligns with the
provincial boundary, while its minimum mapped extent is con-
strained by the areal distribution of discovered fields. Strati-
graphically, the delta has prograded broadly southwestward
since at least the Eocene, forming a series of depositional belts
(depobelts) that record the locus of the most active sedimenta-
tion at successive time intervals according to Ref. [18]. Each

Figure 3: Stratigraphic cross-section of the Niger Delta Basin
(SW–NE) showing the transition from deep-marine (Akata For-
mation) to deltaic (Agbada Formation) and alluvial deposits
(Benin Formation,) with key depositional features and struc-
tural elements. Adapted from Refs. [19, 20].

depobelt results from the interplay between sediment supply
and accommodation space controlled by subsidence; when sed-
imentation outpaces local accommodation, the depocentre mi-
grates basinward and a new depobelt forms. The depobelts
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Figure 4: Common structures and traps delineated in oil fields
in the Niger Delta according to Ref. [21].

are usually separated by regional growth faults and other syn-
depositional structural features. The oldest recognized sedi-
mentary unit overlying the crystalline basement in the Niger
Delta is the Cretaceous succession. Although no boreholes
have penetrated this sequence beneath the Niger Delta Basin
itself, the basin represents the southernmost and geologically
youngest extension of the Benue–Abakaliki Trough according
to Refs. [17, 23]. Its lithology has been inferred from expo-
sures in the adjacent Anambra Basin to the northeast. The Niger
Delta geology is characterized by sand–shale alternations, and
these reservoirs are classified as deltaic sandstones according to
Ref. [24].

The Eocene Agbada Formation lies directly above the
Akata Formation and is the principal hydrocarbon-bearing unit.
Reservoir depths in the Niger Delta, including the “BX” Field,
range from 5,000 to 14,000 ft, demonstrating the substantial
vertical extent of productive intervals. This stratigraphic and
depositional context highlights the geological suitability of the
area for hydrocarbon exploration and production according to
Refs. [23, 24].

The Niger Delta’s stratigraphic evolution (Figure 3)
occurred through five southwestward-prograding depobelts
bounded by syndepositional fault systems and formed through
the interaction of sediment supply and subsidence (Figure 4).
The petroleum system is mostly derived from marine shales
in the Agbada and deeper Akata Formations; research indi-
cates that the Agbada shales primarily generate oil, whereas the
Akata shales primarily generate gas according to Refs. [17, 22].

In the field, structural traps include faults and anticlines.
These are typical of the Niger Delta, which is known to contain
dip-closure, stratigraphic, and fault-bounded traps (Figure 4).
Growth faults and antithetic faults are important to trap config-
uration. Growth faults may extend for several tens of kilome-
tres, are arcuate and concave basinward, and may have throws
of up to several hundred metres. The throw of an antithetic fault
is usually less than 100 m. In plan view, antithetic faults may
be linear or arcuate and seldom exceed 10 km in length.

2.1. Materials used for the study
The materials used for this study include a base map of the

study area, which covers approximately 62,023 acres (approx-
imately 251 km2). The map shows the seismic grid, compris-
ing inlines and crosslines along which the seismic data were
acquired, and the locations of the four wells: BX-04, BX-05,
BX-07, and BX-06. Lithological discrimination and reservoir
delineation were carried out using the available well-log data,
including gamma-ray (GR), resistivity (ILD), density (RHOB),
neutron-porosity (NPHI), and sonic logs. To align seismic data
in time with well data in depth, checkshot data, which measure
travel times from surface shotpoints to geophones at known
well depths, were used for time-to-depth conversion. These
data were combined with sonic and density logs to improve
depth conversion, create synthetic seismograms, and enable
well-to-seismic ties. Checkshot data were available only for
BX-04 and were used to establish the time–depth relationship
for that well. For the remaining wells, depth conversion and
well-to-seismic ties were based on the available sonic and den-
sity logs and the established velocity relationship, with the as-
sociated depth and tie uncertainties considered.

A post-stack 3-D full-stack seismic volume was used as
the principal structural and stratigraphic interpretation vol-
ume. A separate near-stack product supplied with the dataset
was used specifically for seismic-to-well tying. The full-stack
volume enables visualization of the subsurface through two-
dimensional sections (inlines and crosslines) and time slices,
providing the structural and stratigraphic framework. The
dataset comprises a post-stack 3-D seismic volume containing
approximately 670 inlines and 420 crosslines, with inline num-
bers ranging from 6649 to 7321 and crossline numbers from
925 to 1349 (Figure 5). The survey employed a line spacing
of 20 m, and the data were provided in SEG-Y format. The po-
larity follows the American standard, with peaks represented by
blue and troughs by red. The seismic volume exhibits reflection
geometries ranging from strong, continuous events to weaker,
more discontinuous reflections. Table 1 summarizes the data
available for this study.

2.2. Methods used for the study
The methodology began with collection of data stored in

standard digital formats and loading the datasets into PetrelTM

for processing. After loading, a comprehensive quality-control
(QC) procedure was performed to ensure data integrity and re-
liability before interpretation. The first stage of petrophysical
analysis involved qualitative interpretation of the relationships
and patterns of the gamma-ray, resistivity, density, neutron, and
sonic logs in Petrel. Lithology was interpreted primarily from
the gamma-ray (GR) log (Figure 6), calibrated over a 0–150
American Petroleum Institute (API) range. The observed min-
imum gamma-ray value of 5.70 API was used as GRmin (the
clean-sand endpoint), while 150 API was used as GRmax (the
shale endpoint) for gamma-ray normalization. The normalized
gamma-ray index was then used in the Larionov equation to
estimate shale volume. A cut-off interval of 70–80 API was
selected from the observed separation between low-GR, sand-
dominated intervals (< 70 API) and high-GR, shale-dominated
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Figure 5: 3-D full-stack seismic volume of the “BX” Field showing typical inline 7110, crossline XL 1240, and time slice Z (-2500).

Figure 6: Lithology delineation across all wells in the BX Field using the gamma-ray log.

intervals (> 80 API), while 70–80 API represents transitional
shaly-sand responses. For net-sand determination, GR < 70
API was treated as sand-prone, 70–80 API as transitional shaly
sand, and GR >80 API as shale-prone. The 70–80 API tran-
sitional interval was excluded from clean net-sand thickness in
the primary net-to-gross calculation.

The reservoirs were identified through analysis of the
gamma-ray and deep-resistivity logs. Hydrocarbon-bearing
zones show low gamma-ray and high resistivity values. Where
responses were ambiguous, density and neutron logs were used
for additional verification of fluid type and to reduce uncer-
tainty. Fluid contacts were identified by integrating the density,
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Figure 7: Polynomial function for well BX-04 used to convert the time map to a structural depth map in the BX Field.

Figure 8: Seismic-to-well tie generated from well BX-04 in the BX Field.

Table 1: Summary of the available well data.

Well Checkshot Deviation data GR RES RHOB NPHI SONIC

BX-04 Available Available Available Available Available Available Available
BX-05 Unavailable Available Available Available Available Available Available
BX-07 Unavailable Available Available Available Available Available Available
BX-06 Unavailable Available Available Available Available Available Available
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Figure 9: Synthetic seismogram tie between well data and seis-
mic data in the BX Field.

neutron, and resistivity logs. Neutron–density crossover was
used as a supporting indicator of changes in fluid and litho-
logical conditions. Fluid contacts, particularly the oil–water
contact, were interpreted primarily from changes in resistivity
response, with pressure, capillary-pressure, or formation-test
data considered where available. Where direct fluid-contact
evidence was unavailable, the interpreted contact was treated
as uncertain and constrained using the available well-log and
structural information.

Well correlation was based on integration of well-log sig-
natures, sequence-stratigraphic surfaces, and 3-D seismic inter-
pretation. Laterally continuous shale intervals identified from
the gamma-ray and resistivity logs were used as correlation
markers where continuity was supported by seismic reflection
character and their relationship to interpreted sequence bound-
aries and maximum flooding surfaces. The identified sequence-
stratigraphic surfaces provided the primary framework for es-
tablishing stratigraphic equivalence between wells, while shale
intervals served as supporting markers. Where log or seismic
continuity was ambiguous, the correlation was treated as uncer-
tain and alternative interpretations were considered.

2.3. Quantitative log interpretation
2.3.1. Gross thickness

Gross reservoir thickness represents the full stratigraphic in-
terval that includes both sand and shale. It was determined by
measuring the depth difference between the reservoir top and
base according to Ref. [25]:

Gross Thickness = Base of Reservoir−Top of Reservoir. (1)

2.3.2. Net thickness
Net-sand thickness is the interval comprising sand only

within a reservoir. It was determined by subtracting shale-
interval thickness from gross thickness:

Net thickness = Gross thickness − Shale interval thickness.
(2)

2.3.3. Net-to-gross thickness
Net-to-gross ratio is the ratio of net thickness to gross reser-

voir thickness:

NTG =
Net thickness

Gross thickness
. (3)

2.3.4. Volume of shale
Shale volume is a measure of the quantity of shale present

in the reservoir rock. It was calculated from the gamma-ray log.
The gamma-ray index was computed as:

IGR =
GRlog −GRmin

GRmax −GRmin
, (4)

where IGR is the gamma-ray index, GRlog is the gamma-ray
response across the reservoir interval, GRmax is the gamma-
ray response of shale, and GRmin is the minimum gamma-ray
response of clean sand. The age of the rock affects the com-
puted shale volume.

Consequently, the equation of Ref. [26] was used for the
final shale-volume computation:

Vsh = 0.083
(︂
23.7IGR − 1.0

)︂
. (5)

2.3.5. Porosity
Porosity was calculated from the bulk-density log using the

density-porosity equation:

ϕD =
ρma − ρb

ρma − ρ f
, (6)

where ϕD is density-derived porosity, ρb is the bulk density of
the formation, ρma is matrix density, and ρ f is fluid density.

A matrix density of 2.65 g/cm3 was used for the sandstone
matrix. Fluid density was assigned according to the interpreted
pore-fluid type using the values adopted in the study. The basis
and assumed pressure, temperature, and salinity conditions for
the selected fluid densities are stated where available. The cal-
culated density porosity was subsequently corrected for shale
volume to obtain effective porosity. Uncertainty in the assumed
matrix and fluid densities is recognized as a potential source of
uncertainty in the calculated porosity.

Effective porosity was subsequently determined by account-
ing for shale content. Effective porosity represents the intercon-
nected pore space considered available for hydrocarbon storage
and flow. The shale correction was implemented in Petrel us-
ing:

ϕe = ϕD − (Vsh × ϕsh) , (7)

where ϕsh is the density-derived porosity of the local shale end-
point.

The resulting total and effective porosity values were
used in the subsequent petrophysical evaluation, with effec-
tive porosity used in the permeability estimation. Because
core-porosity measurements were unavailable, these values
are treated as log-derived estimates rather than core-calibrated
measurements.
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Figure 10: Time-variance attribute used to aid fault mapping in the BX Field.

Figure 11: Faults and horizons mapped in the BX Field.

2.4. Permeability (K)
The Wyllie–Rose-type empirical correlation was selected to

estimate permeability because it relates permeability to poros-

ity and irreducible water saturation (Swirr), which are param-
eters available from the well-log interpretation according to
Ref. [24]. Because no core-permeability measurements were

8
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Figure 12: Sequence-stratigraphic correlation across BX-04, BX-05, BX-07, and BX-06.

Figure 13: Logs of analyzed petrophysical properties for reservoir BX-R0 in well BX-04.

available, the resulting permeability values are treated as em-
pirical log-derived estimates.

K(mD) =
(︄

250 × Φ3

S wirr

)︄2

, (8)

where K is permeability in millidarcies, Φ is effective
porosity, and S wirr is irreducible water saturation.

The conversion from millidarcies to darcies is given by:

K(D) =
K(mD)
1000

. (9)

2.4.1. Water saturation (Sw)
Archie’s equation according to Ref. [27] provides the basis

for estimating water saturation in clean formations where shale
conductivity is negligible:

9
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Figure 14: Logs of analyzed petrophysical properties for reservoir BX-R0 in well BX-05.

Figure 15: Statistical representation of average computed petro-
physical parameters for reservoir BX-R0 in the four wells.

Figure 16: Statistical representation of average computed per-
meability for reservoir BX-R0 in the four wells.

S n
w =

a × Rw

Rt × Φ
m
t
. (10)

For this study, water saturation (Sw) was calculated using
the Modified Simandoux model, which accounts for the con-
ductive effect of shale on formation resistivity according to
Refs. [28, 29]. The equation is given as:

1
Rt
=

S 2
w

F × Rw(1 − Vsh)
+

Vsh × S w

Rsh
, (11)

where S w is water saturation, Rt is true formation resistivity
(Ω·m), Rw is formation-water resistivity (Ω·m), Rsh is shale re-
sistivity (Ω·m), Vsh is shale volume (fraction), ϕt is total poros-
ity (fraction), a is the tortuosity factor, m is the cementation
exponent, and n is the saturation exponent. For the sandstone
intervals, a = 0.62, m = 2.15, and n = 2.0 were adopted consis-
tently. Rw was calibrated from the cleanest water-dominated
interval in BX-R0 at BX-04, while Rsh was taken from ad-
jacent thick shale intervals on the deep-resistivity log. In
the absence of laboratory formation-water and core electrical-
property measurements, the resulting Sw values are treated as
model-dependent estimates.

2.4.2. Irreducible water saturation
Irreducible water saturation was estimated from formation

factor using an approximate log-based relationship according to
Ref. [29]:

S wirr =

√︃
F

2000
, (12)

where F is the formation factor.

10
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Figure 17: Logs of analyzed petrophysical properties for reservoir BX-R in well BX-04.

Figure 18: Logs of analyzed petrophysical properties for reservoir BX-R in well BX-05.

The formation factor was calculated using Archie’s relation-
ship according to Ref. [27]:

F =
R0

Rw
, (13)

where R0 is the resistivity of the formation when 100% water
saturated, and Rw is formation-water resistivity. Where R0 was
not directly available, the equivalent Archie form F = a/ϕm

was used with the same a and m values adopted in the saturation
model.

2.4.3. Hydrocarbon saturation (S h)
Hydrocarbon saturation is the fraction of pore space in a

reservoir rock that is occupied by hydrocarbons (oil and/or gas)
rather than formation water.

It is expressed as:

S h = 1 − S w, (14)

where S h is hydrocarbon saturation, S w is water saturation, and
1 represents 100% of the pore volume.

As a percentage, hydrocarbon saturation is expressed as:

11
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Figure 19: Statistical representation of average computed petro-
physical parameters for reservoir BX-R in the four wells.

Figure 20: Statistical representation of average computed per-
meability for reservoir BX-R in the four wells.

Figure 21: Depth map for the top of reservoir BX-R0.

Figure 22: Depth map for the top of reservoir BX-R.

S h(%) = (1 − S w) × 100. (15)

Figure 23: Identification of transgressive surfaces (TS), maxi-
mum flooding surfaces (MFS), sequence boundaries (SB), and
system tracts (LST, TST, HST) in BX-04.

2.5. 3-D seismic interpretation

The study utilized a post-stack 3-D seismic dataset for
structural and stratigraphic interpretation. The full-stack seis-
mic volume served as the primary interpretation volume and
was used for fault and horizon mapping. Seismic sections were
examined along inlines and crosslines, while time slices and
arbitrary lines were generated where necessary to improve the
identification of structural and stratigraphic features.

2.5.1. Seismic-to-well tie
Seismic-to-well tying was performed to establish the rela-

tionship between well-log-derived synthetic seismic responses
and the seismic data and to improve confidence in horizon iden-
tification. Figure 7 shows the time-to-depth conversion curve
for well BX-04. The separate near-stack seismic product was
used for the well tie (Figure 8) because it represents the near-
zero-offset response and provided the most appropriate seis-
mic response for comparison with the synthetic seismogram. A
Ricker wavelet, with the interpretation-project setting recorded
as 40/20 Hz, was used for convolution, and a bulk shift of -10
ms was applied to obtain the best visual alignment between the
synthetic and seismic responses (Figure 9).

2.5.2. Fault mapping
Faults were mapped perpendicular to the fault-dip direction

on both crosslines and inlines at an interval spacing of 20 ×
20 inline/crossline for this study. The full-stack seismic data
volume was used for fault interpretation, while the variance at-
tribute was used to enhance fault mapping (Figure 10).

2.5.3. Horizon mapping
Horizons are time-equivalent seismic surfaces correspond-

ing to laterally continuous depositional/stratigraphic events.
After the well-to-seismic tie and fault interpretation, horizon
mapping was performed. The tied wells provided control points

12
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Figure 24: Identification of transgressive surfaces (TS), maximum flooding surfaces (MFS), sequence boundaries (SB), and system
tracts in BX-05, BX-07, and BX-06.

Figure 25: Sequence-stratigraphic correlation on the seismic section.

for selecting and tracking key reflectors throughout the seis-
mic volume. The identified horizons were then extrapolated
laterally from these well-tie points, and gridded time surfaces
were created from the 3-D seismic data. These interpreted hori-
zons and mapped faults were then used in Petrel to create time-
surface maps and define the structural setting of the reservoir
intervals, as illustrated in Figures 10 and 11.

2.5.4. Structural modelling
Three-dimensional seismic horizons, faults, and fault poly-

gons were interpreted and mapped for structural modelling.
Seismic interpretation was performed in the time domain, af-
ter which the interpreted time-structure maps were converted to
depth by applying the calibrated velocity model described be-
low. This conversion was required because reservoir geometry,
structural closure, and volumetric parameters are better under-

13
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Figure 26: Vertical subsurface structural-attribute section through the BX Field around the 3000 ms two-way-time interval.

stood in the depth domain than in the seismic-time domain ac-
cording to Ref. [27]. Depth conversion used the relationship
between two-way travel time (TWT) and average seismic ve-
locity:

Z = Zdatum +
Vavg × TWT

2
, (16)

where Z is the depth to the target horizon, Zdatum is the reference
datum, Vavg is the average velocity, and TWT is the two-way
travel time. The average velocity was derived from well control
using:

Vavg =
2(Z − Zdatum)

TWT
. (17)

The available time-depth data were fitted to a polynomial
velocity function and used to create a continuous velocity
model. The generalized polynomial function is given as:

Vavg = a0 + a1T 1 + a2T 2 + · · · + anT n, (18)

where a0 to an are polynomial coefficients, T is travel time,
and n is the polynomial order. The generated velocity model
was then applied to the interpreted time-structure maps to ob-
tain depth-structure maps of the reservoir horizons. Because
the calibration is based principally on BX-04, the polynomial
model is treated as a field-scale approximation rather than a
fully constrained multiwell velocity model.

The horizons, fault polygons, and fault traces that were in-
terpreted were the main input data used for the generation of
depth surfaces. Fault polygons were added to account for the
discontinuities across the fault planes and to avoid an unrealis-
tic surface interpolation across the structurally separated com-
partments. The depth-converted surfaces were then compared

to the depths of well tops and the regional structural trends
to ensure consistency between the seismic interpretation, well
control, and the final structural framework. Reservoir geome-
try, structural closures and fault-bound compartments were de-
fined within the study area using the final structural model. The
depth-converted surfaces were checked against available well
tops, but the absence of independent checkshot control in BX-
05, BX-07, and BX-06 prevents a rigorous quantitative depth-
uncertainty envelope from being established.

2.6. Sequence-stratigraphic inferences

Sequence stratigraphic interpretation was done using a
combination of the wireline-log response and seismic reflection
characteristics. Key stratigraphic surfaces, depositional pack-
ages, systems tracts, and depositional environments were iden-
tified for the studied interval. Well-log and seismic data were
also integrated; lithological changes seen in the wells were then
correlated to the depositional geometry and stratal architecture
seen in the seismic data.

Vertical lithofacies trends and depositional stacking patterns
were interpreted largely from gamma-ray log motifs. Funnel-
shaped patterns were interpreted as upward-coarsening succes-
sions, typically related to progradational depositional packages.
Bell-shaped motifs were interpreted as upward-fining succes-
sions, which are often associated with channel-fill or transgres-
sive deposits. Cylindrical motifs were interpreted as relatively
uniform sand-prone bodies, and serrated motifs as heterolithic
or interbedded sand–shale intervals. Where available, these
log-based interpretations were calibrated against resistivity and
porosity-log responses.

Seismic facies, reflector continuity, amplitude character, re-
flector terminations, and stratigraphic position were used to
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constrain the final depositional-environment interpretation be-
cause gamma-ray motifs are not uniquely diagnostic of deposi-
tional environment according to Ref.[30]. Depositional geome-
tries were identified using seismic reflection patterns, includ-
ing progradation, aggradation, retrogradation, onlap, downlap,
and truncation. This integration provided a stronger basis for
linking seismic character, sedimentary interpretation, and reser-
voir properties. Log character and seismic-reflection config-
uration were used to interpret key sequence-stratigraphic sur-
faces. Sequence boundaries were recognized from abrupt ver-
tical facies changes, sharp sand bases, erosional truncation,
and/or down-dip facies shifts into the basin. Shale-rich inter-
vals, high gamma-ray responses, laterally persistent seismic re-
flectors, and downlap relationships were used to identify maxi-
mum flooding surfaces. Transgressive surfaces were interpreted
at the onset of retrogradational stacking patterns where deposi-
tion changed from relatively sand-prone to shale-prone.

The interpreted surfaces were used to subdivide the suc-
cession into systems tracts. Sand-prone deposits overlying
sequence boundaries were used to identify lowstand systems
tracts (LST). Retrogradational stacking patterns and increasing
shale content characterized transgressive systems tracts (TST).
Aggradational to progradational stacking patterns above max-
imum flooding surfaces were interpreted as highstand systems
tracts (HST). The resulting sequence-stratigraphic framework
was used to support depositional-environment interpretation
and explain the vertical and lateral distribution of reservoir and
non-reservoir facies.

The sequence-stratigraphic correlation across BX-04, BX-
05, BX-07, and BX-06 (Figure 12) shows a succession of se-
quence boundaries (SB), transgressive surfaces (TS), and max-
imum flooding surfaces (MFS). SB1, TS1, MFS1, SB2, TS2,
MFS2, and SB3 correlate across the wells, defining two com-
plete depositional sequences, SB1–SB2 and SB2–SB3, together
with partial intervals outside the bounding surfaces where
present.

The resulting sequence-stratigraphic framework was used
to support depositional-environment interpretation and explain
the vertical and lateral distribution of reservoir and non-
reservoir facies according to Ref. [31].

The surfaces correlate laterally, but the thickness and verti-
cal development of the LST, TST, and HST differ from well to
well. This reflects how accommodation, sediment supply, and
depositional architecture changed across the field.

3. Results and discussion

3.1. Well correlation

Well-log interpretation revealed three lithological units:
sand, sandy shale, and shale. Well-log correlation from north-
west to southeast showed two reservoir intervals that can be
stratigraphically correlated across the four wells (BX-04, BX-
05, BX-07, and BX-06). These reservoirs were designated BX-
R0 and BX-R. This stratigraphic correlation does not by it-
self demonstrate hydraulic connectivity between wells or across
fault-bounded compartments.

3.1.1. Petrophysical analysis of reservoir BX-R0
Results of the petrophysical analyses of reservoirs BX-R0

and BX-R are shown in Tables 2 and 3. Reservoir BX-R0
in wells BX-04, BX-05, BX-07, and BX-06 has gross thick-
nesses of 76.54 ft, 143.09 ft, 103.16 ft, and 33.28 ft, respec-
tively. In BX-04 (Figure 13), the interval was interpreted as
water-dominated with minimal hydrocarbon presence. Its low
gamma-ray values indicate sand-prone lithology, whereas the
low resistivity response and hydrocarbon saturation of 17.69%
indicate water dominance. The interval was therefore excluded
from hydrocarbon-pay comparisons but retained in reservoir-
rock-quality comparisons. In BX-05 (Figure 14), BX-R0 ex-
hibits favourable static reservoir and hydrocarbon-saturation
characteristics, with a gross thickness of 143.09 ft, net thick-
ness of 137.09 ft, and net-to-gross ratio of 95.8%. It has the
highest porosity, 33.83%, together with low water saturation
(22.93%), hydrocarbon saturation of 77.07%, and permeability
of 19.96 D.

In BX-07, reservoir BX-R0 has 90.16 ft of net sand and a
net-to-gross ratio of 87.4%; its average porosity is 30.79% and
average hydrocarbon saturation is 67.42%. However, the av-
erage shale volume is higher, at 27.54%, potentially affecting
effective porosity. Average permeability is 16.17 D. In BX-06,
BX-R0 is thin but displays favourable static reservoir proper-
ties. Its 27.28 ft net thickness has an average porosity of 32.08%
and average hydrocarbon saturation of 75.85%. The empiri-
cal permeability estimate of 10.95 D indicates comparatively
favourable static flow potential but does not by itself establish
production performance. The average computed petrophysical
parameters and permeability values for BX-R0 in the four wells
are shown in Figures 15 and 16.

3.1.2. Qualitative and quantitative interpretation of reservoir
BX-R in the four wells

Reservoir BX-R in wells BX-04, BX-05, BX-07, and BX-
06 is interpreted as hydrocarbon-bearing because the sand
lithology corresponds to high resistivity-log values. Gross
thicknesses are 330.3 ft, 220.73 ft, 393.02 ft, and 453.98 ft,
respectively. Detailed petrophysical analysis was performed
across the reservoir in all wells. In BX-04 (Figure 17), BX-
R has a gross thickness of 330.3 ft, net thickness of 260.3 ft,
and net-to-gross ratio of 78.8%. Average porosity is 31.24%,
hydrocarbon saturation is 65.97%, and average permeability is
21.49 D. These parameters indicate favourable static storage
and log-derived flow potential but do not by themselves estab-
lish primary-production performance.

In BX-05 (Figure 18), BX-R has a net thickness of 159.23
ft and gross thickness of 220.73 ft, with average porosity of
26.05% and average hydrocarbon saturation of 58.23%. The
average permeability of 3.00 D indicates comparatively lower
static flow potential than BX-R in BX-04. BX-R in BX-07 has
261.52 ft of net sand and a gross thickness of 393.02 ft, while
its average porosity of 25.7% and average hydrocarbon satu-
ration of 57.96% are lower. Its average permeability of 3.39
D nevertheless supports its identification as a reservoir inter-
val of potential appraisal interest within the field-scale reservoir
framework.
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Table 2: Computed petrophysical parameters for reservoir BX-R0.

Well Top (ft) Base (ft) Gross (ft) Net (ft) N/G (%) Por. (%) Eff. por. (%) Vsh (%) S w (%) S h (%) K (D)

BX-04 8814.37 8890.00 76.54 70.54 92.20 28.87 25.50 22.92 82.31 17.69 5.19
BX-05 8247.00 8390.09 143.09 137.09 95.80 33.83 29.00 14.27 22.93 77.07 19.96
BX-07 8845.99 8949.15 103.16 90.16 87.40 30.79 27.00 27.54 32.58 67.42 16.17
BX-06 8959.13 8992.41 33.28 27.28 82.00 32.08 27.00 16.26 24.15 75.85 10.95

Table 3: Computed petrophysical parameters for reservoir BX-R.

Well Top (ft) Base (ft) Gross (ft) Net (ft) N/G (%) Por. (%) Eff. por. (%) Vsh (%) S w (%) S h (%) K (D)

BX-04 9571.43 9901.73 330.30 260.30 78.80 31.24 27.60 24.31 34.03 65.97 21.49
BX-05 9603.04 9823.77 220.73 159.23 72.13 26.05 22.23 15.57 41.77 58.23 3.00
BX-07 9446.64 9839.66 393.02 261.52 70.20 25.70 21.40 18.34 42.04 57.96 3.39
BX-06 9358.45 9812.43 453.98 318.98 66.54 27.78 23.40 17.65 30.42 69.58 8.56

In BX-06, the BX-R pay zone has a net thickness of 318.98
ft and a net-to-gross ratio of 66.54%. It has an average poros-
ity of 27.78% and average hydrocarbon saturation of 69.58%.
Its permeability is 8.56 D; these parameters indicate favourable
static reservoir quality, although sustainable flow rates and
long-term production viability cannot be established without
dynamic pressure or production data. The average computed
petrophysical parameters and permeability values for BX-R in
the four wells are shown in Figures 19 and 20.

3.2. Structural maps
Horizon interpretation generated a grid from which a time-

surface map was produced. The time surface for reservoir BX-
R0 was then converted to a depth surface using a polynomial
function.

3.2.1. Depth map for BX-R0
The BX-R0 (Figure 21) and BX-R (Figure 22) depth maps

show four major faults, while the other mapped faults are mi-
nor. Major fault F2 trends northwest–southeast, F3 and F12
trend northeast–southwest, and F10 trends east–west. The ma-
jor faults divide the field into distinct structural blocks. Eleva-
tion ranges from approximately -8300 ft to -8700 ft. Intersect-
ing fault trends in the central part of the maps produce fault-
assisted closures that may act as traps, especially where up-
thrown blocks form tight contour loops along fault lines. The
mapped surfaces generally deepen southwestward, while local
closed contours adjacent to faults suggest fault-assisted struc-
tural closures. Structural relief and fault geometry may there-
fore influence hydrocarbon trapping and compartmentalization,
although the depth maps alone do not demonstrate fault seal or
prove that hydrocarbon distribution is controlled principally by
fault movement.

3.3. Sequence-stratigraphy analysis
Integration of seismic and well-log datasets facilitated iden-

tification of three key sequence boundaries (SB1, SB2, and

SB3), which define two complete depositional sequences (SB1–
SB2 and SB2–SB3). Sequence boundaries were identified from
erosional surfaces supported by seismic and well-log stacking
patterns. Systems tracts were differentiated from stacking pat-
terns, lithological trends, and position relative to the sequence
boundaries (SB) and maximum flooding surfaces (MFS), with
ambiguous intervals retained as uncertain.

3.3.1. Depositional-sequence interpretation using logs
The BX-04 well (Figure 23) reveals two complete deposi-

tional sequences bounded by sequence boundaries SB1, SB2,
and SB3, each with distinctive stacking patterns indicating
shifts in sedimentation and sea-level change. The lower se-
quence begins at SB1 near 9822 ft with a Lowstand System
Tract (LST) showing a progradational stacking pattern, ex-
pressed as blocky, low-gamma-ray sands that build outward
into the basin. Above it, the Transgressive System Tract
(TST) shows a retrogradational stacking pattern recognized by
upward-fining gamma-ray curves that reflect landward facies
migration as sea level rises. The transgressive phase culmi-
nates near 8882 ft at maximum flooding surface MFS1, where
shale content is highest. A Highstand System Tract (HST)
then develops upward toward SB2 with an aggradational-to-
progradational, coarsening-upward pattern. The upper com-
plete sequence begins at SB2 and extends upward toward SB3
near 8252 ft, beginning with another progradational LST, fol-
lowed by a retrogradational TST capped by MFS2. The up-
permost HST ends near 8252.5 ft and again exhibits a progra-
dational stacking pattern indicative of renewed basinward sed-
iment buildout during highstand conditions before erosion at
SB3. The alternation of progradational, retrogradational, and
aggradational stacking patterns reflects cyclic sea-level rise and
fall.

Overall, the LST and HST sands in the progradational in-
tervals are likely good reservoir zones, while TST and MFS
shales in retrogradational intervals may act as seal layers, defin-
ing a complete stratigraphic cycle in BX-04. The BX-05 well
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log shows two complete depositional sequences between SB1,
SB2, and SB3 over the studied interval (Figure 24), marked by
the corresponding maximum flooding surfaces

(MFS1–MFS2). The lower complete sequence begins at
SB1 at 9858 ft and is characterized by a low gamma-ray (GR)
interval (< 70 API), representing a lowstand systems tract
(LST). It is followed by a transgressive systems tract (TST) ex-
tending upward to 8828 ft and capped by a maximum flooding
surface marking peak marine influence, with higher GR read-
ings (> 120 API). The upper complete sequence starts at SB2
at 8380 ft and consists of a Lowstand System Tract that grades
upward into a TST and highstand systems tract (HST) before
reaching MFS2 at 7781 ft. The upper sequence terminates at
SB3, observed at approximately 7158 ft, above a dominant HST
with minor shale development. Throughout the log, gamma-
ray values fluctuate between 40–150 API, reflecting alternating
sandstone and shale intervals. Low-GR zones represent sand-
dominated depositional environments that are likely good reser-
voir intervals, whereas high-GR zones indicate shale-rich trans-
gressive phases. Overall, BX-05 reveals two complete cycles of
progradation, retrogradation, and aggradation, indicative of re-
peated sea-level rise and fall that controlled sediment supply,
facies distribution, and reservoir quality in the studied interval.

Similar to BX-04 and BX-05, BX-07 (Figure 24) shows the
same field-scale sequence-stratigraphic ordering. The studied
succession includes two complete sequences bounded by SB1,
SB2, and SB3, together with a partial HST below SB1. A
lower coarsening-upward Highstand System Tract (HST) oc-
curs before the first complete sequence at approximately 9718
ft, where the gamma-ray response decreases. Above SB1, the
Lowstand System Tract (LST) extends upward toward TS1
and is expressed by a sand-prone interval with channel-fill
characteristics; its assignment is based on stratigraphic posi-
tion together with the log motif rather than gamma-ray shape
alone. The overlying Transgressive System Tract (TST), be-
tween 9,446 and 8,987 ft, shows upward-increasing GR and
greater shale content and is capped by Maximum Flooding Sur-
face MFS1. An upper Highstand System Tract from 8987 to
8931 ft coarsens upward again, indicating renewed prograda-
tion before the next bounding surface.

BX-06 (Figure 24) records a very similar but independently
readable cycle. The Lowstand System Tract of the lower com-
plete sequence occurs above SB1 and extends toward TS1,
with bell-shaped to sand-prone gamma-ray motifs interpreted
as channel- or shoreface-fill deposits within the lowstand pack-
age. Above it, the TST from 9382 to 8,800 ft is shale-prone,
with increasing GR, and is capped by MFS1. An upper HST
from 8,800 to 8,252 ft again shows coarsening-upward logs and
cleaner sands, marking a regressive progradational phase. In
both BX-07 and BX-06, the recurring LST–TST–HST stacking
pattern reflects local responses to the same relative sea-level and
sediment-supply changes, but the logs show facies thicknesses
and sand/shale ratios that are distinct to each well.

3.3.2. Depositional-sequence analysis on seismic
The seismic section (Figure 25) tied to well BX-04 shows

the stratigraphic architecture and reflection terminations that

define the key sequence-stratigraphic surfaces SB1, TS1,
MFS1, MFS2, SB2, and SB3 of the “BX” Field, corresponding
closely to the log-defined sequences in the well. The reflectors
show clear onlap, downlap, and toplap geometries, which are
typical indicators of changing depositional conditions during
sea-level rise and fall. In the lower part of the section, the inter-
val from SB1 to TS1 is interpreted as LST from its stratigraphic
position and associated sand-prone log character, although local
reflectors onlap the sequence boundary. Retrogradational and
onlapping geometries become more evident above TS1 within
the TST. MFS1 marks maximum marine flooding. Moving up-
ward, the interval between SB2 and MFS2 shows parallel and
continuous reflectors, while the interval from MFS2 to SB3 rep-
resents the HST portion of the upper complete sequence and is
capped by truncation or erosion at SB3 related to relative sea-
level fall. Onlap at SB1 is therefore not used alone to clas-
sify the SB1–TS1 interval as transgressive; the systems-tract
interpretation is based on the combined surface hierarchy, log-
stacking pattern, and seismic geometry.

Parallel and gently dipping reflections above MFS1 and
MFS2 are consistent with highstand deposition.

3.4. Seismic-attribute analysis
Figure 26 displays a vertical subsurface structural-attribute

section around the 3000 ms two-way-time interval that explains
features observed on the BX-R0 and BX-R depth maps. The
image reveals major faults and folds as discontinuous red and
blue bands corresponding to the same northeast–southwest-
and northwest–southeast-trending faults mapped on both depth
maps. The central part of the seismic section displays warped,
gently dipping reflectors forming a synclinal structure, while
deeper zones show more chaotic and tightly folded reflec-
tors consistent with the deeper depressions on the BX-R map.
Strong red–blue reflections occur locally near the crest; how-
ever, amplitude alone is not treated as a direct indicator of sand-
stone or hydrocarbon because it may also reflect impedance
contrast, tuning, and processing effects. Downward thicken-
ing and increased reflector curvature toward the base match the
fault-bounded troughs in the BX-R horizon.

3.5. Reservoir heterogeneity and structural controls on hydro-
carbon distribution

Reservoir properties in the BX Field vary with sequence-
stratigraphic position, although the relationship is qualitative
rather than statistically tested. Relative sea-level shifts drive
sediment deposition and reservoir architecture, and the three se-
quence boundaries SB1 through SB3 define two complete depo-
sitional cycles. Each cycle contains Lowstand, Transgressive,
and Highstand system tracts, with Maximum Flooding Surfaces
marking maximum marine influence. Lowstand tracts in the
field generally contain some of the more favourable reservoir
intervals. Sediment supply increases basinward during these
phases, and clean, sand-rich, laterally continuous bodies are de-
posited. LST sandstones are commonly thicker and less shaly,
with favourable static storage and log-derived flow character-
istics relative to many transgressive intervals. During trans-
gression, retrogradational stacking introduces more shale, and
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the Maximum Flooding Surface is usually the shaliest inter-
val in the cycle, making it a useful seal. Highstand deposits
can still host reservoir-quality sands where progradation and
coarsening-upward trends develop.

This explains why LST-associated reservoirs across the BX
Field are more favourable: they consist mostly of clean, sand-
rich deposits formed under high-energy, progradational condi-
tions. The predominance of these sandstone units, together with
their relatively low shale content, enhances both storage and
fluid-flow capacity. This is demonstrated by the BX-R0 reser-
voir, particularly in BX-05, where porosity and permeability
reach 33.83% and 19.96 D, respectively. However, porosity and
permeability vary considerably among wells because of differ-
ences in sand–shale distribution, depositional facies, and pore
connectivity. The wide permeability range illustrates that high
porosity does not necessarily imply high flow capacity where
heterogeneity or shale content reduces pore connectivity. Be-
cause no core-permeability data were available, these empiri-
cal permeability estimates are interpreted comparatively rather
than as direct predictions of well deliverability. Thus, inter-
vals with comparable porosity may display substantially differ-
ent permeability where variations in facies, shale content, and
reservoir heterogeneity affect pore connectivity.

In addition to sequence-stratigraphic architecture, the struc-
tural framework of the BX Field also plays a major role in reser-
voir performance. The major faults mapped across the BX Field
divide it into distinct structural blocks, and fault intersections
coincide with closures that may provide favourable trapping ge-
ometry. The same faults, however, can isolate compartments
from one another, potentially influencing pressure behaviour
and fluid distribution across the field, although hydraulic iso-
lation cannot be confirmed without dynamic data. These obser-
vations indicate that reservoir distribution and static quality in
the BX Field reflect the combined influence of depositional fa-
cies and structural architecture. Therefore, understanding how
depositional architecture, petrophysical variability, and struc-
tural geometry interact is essential for identifying productive
compartments and positioning wells to improve recovery.

4. Conclusion

The present study provides an integrated understanding of
reservoir quality in the BX Field as controlled by sequence-
stratigraphic architecture, depositional facies, petrophysical
variability, and structural configuration. Well-log data, seismic
interpretation, and seismic–well ties were used to identify key
stratigraphic surfaces, two complete depositional sequences,
and Lowstand, Transgressive, and Highstand System Tracts.
Mapped reflection terminations, onlap and downlap patterns,
interpreted faults, structural highs, and closure geometry con-
strain depositional trends, reservoir distribution, and trapping
style across the field. Petrophysical results show clear reser-
voir heterogeneity among the mapped intervals. The BX-R0
reservoir, which is predominantly developed within the Low-
stand System Tracts, comprises sand-rich deposits that may
be consistent with turbiditic deposition and generally exhibits

favourable reservoir properties, including relatively high poros-
ity, good permeability, low shale content, and a high net-to-
gross ratio. These characteristics are particularly evident in
wells BX-05 and BX-07, suggesting favourable storage and
flow potential. BX-R0 in BX-04 further shows that favourable
reservoir-rock properties do not necessarily imply hydrocarbon
charge because this interval is water-dominated. In contrast,
reservoir BX-R is relatively more shale-prone and heteroge-
neous, with comparatively lower porosity and permeability, and
is mainly associated with Transgressive and Highstand System
Tracts.

The available well-log and seismic evidence supports strati-
graphic correlation of these intervals and suggests variations in
reservoir continuity; however, hydraulic connectivity cannot be
confirmed without dynamic pressure or production data. Over-
all, the results suggest that systems-tract position may influ-
ence reservoir quality in the BX Field, although the strength of
this relationship remains subject to the limitations of the avail-
able data. Lowstand deposits are commonly associated with
favourable reservoir characteristics, particularly where clean,
sand-rich, progradational facies are developed. Highstand inter-
vals may also contain good-quality reservoirs, whereas Trans-
gressive intervals tend to be more shale-prone. These obser-
vations indicate a relationship between systems-tract position
and reservoir quality, although its magnitude is not statistically
quantified in the present study. Interpretation of reservoir dis-
tribution and hydrocarbon accumulation in the field therefore
requires an integrated understanding of stratigraphy, deposi-
tional facies, structural configuration, and petrophysical prop-
erties. Overall, integrated sequence-stratigraphic and petro-
physical evaluation provides a useful framework for predicting
reservoir heterogeneity and hydrocarbon potential in the deep-
offshore Niger Delta, with practical applications in reservoir
modelling, well placement, appraisal planning, and develop-
ment strategy in complex deep-water depositional systems.

Limitation of the study

The absence of core and biostratigraphic data limited val-
idation of lithofacies, petrophysical estimates, and chronos-
tratigraphic interpretations, making the sequence-stratigraphic
framework partly interpretive. In addition, checkshot data were
available for only one well, introducing greater uncertainty into
the time–depth relationship and horizon-depth conversion; this
limitation is acknowledged in the interpretation. Permeability
is based on an empirical porosity–Swirr correlation rather than
core measurements, while saturation estimates depend on the
adopted electrical parameters and log-derived Rw and Rsh end-
points. These limitations should be considered when the static
results are used for development decisions.
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from the corresponding author upon reasonable request.
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