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ABSTRACT
Sequence stratigraphic, structural and reservoir analytical tools have been employed in interpreting the geslegstein
Coastal Swamp Depelt of the Niger Delta Basin. The aim was to understand the stratigraphic framework, structural style
and hydrocarbon reservoir distribution for improved regional hydrocarbon exploration across the onshore Niger Delta bas
This interpretative study made use of well logs, biostratigraphic (biofacies amdrizition) and petrophysical data obtained
from twenty wellbores, integrated with recently merged and reprocessed 3D ragignat volume spanning across eight
fields. Results reveal the occurrence of nine key chronostratigraphic surfaces (five maximum flooding surfaces and fc
sequence boundaries) that were tied to-esfablished pollen and foram kiones for high resolution sequence stratigraphic
interpretation. Tie sediment stacking patterns recognized from gamma ray log signatures were used in delineating t
lowstand system tract (LST), transgressive system tract (TST) and highstand system tract (HST) genetic units. Well
sequence stratigraphic correlatiorvaals that stratal packages within the area were segmented into three depositione
sequences occurring framiddle to late Miocene agEurthermore, there is thickening of stratal packages with corresponding
decrease in ngb-gross thickness from north south (basinwards). This is due possibly to the influence eflspositional
structures on stratigraphy. The combination of reservoir sands (of LST and HST), source and seal shales (of TST and I
and fault structures allows for good hydrocarbon accatimnl and should be targeted during exploratiBeservoir
evaluation studies using petrophysical parameters indicate the presence of good quality reservoir intervals, which
laterally continuouscross several fieldand partly compartmentalizedthin individual fields. Structural top maps of
reservoirs show good amplitude response that are stratigraphically and structurally coStroib¢aral analysis revealed the
occurrence obackto-back faulting, collapsed crest structures, simple/fauttédvers, regional foot wall and hanging wall
closures and sutletachment structure$hese structural styleonstitute the major hydrocarbon entrapment mechanism in
the area. Overall, the study has unraveled the existence of undrilled hydrocarbahndeagsr depths thahould be further

revalidated for development.
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INTRODUCTION
A lot of the earlier hydrocarbon prospectivstyidies carried out over the years in the onshore Niger Delta Basin, were focusec
mainly on individual fields or leases except where adjacent fields or leases belonged to the same operator or comy
(Balogun, 2003; Magbagbeola, and Willis, 2007; Ehinetiaal., 2010) Hence were unable to provide information on
stratigraphic intervals, structural features, and reservoir zones on a regional basis. This research work is ainegl at utilizi
recently merged and reprocessed regional 3D-$aek Depth Migrad- PreSDM) seismic volume and data from several
wells in furthering our understanding of the stratigraphic framework, structural styles and reservoir distribution usir

integrated exploration techniques. The target is to identify stratigraphic intadrzdedineate potential reservoirs and better
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define hydrocarbon leads and prospects within the paralic sequence of the NigBaBialiEhe study area lies on the eastern

part of the Coastal Swamp depelt of the Niger Delta Basin of Nigeria (Fig. 1).
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Fig. 1: Depobelt map with thal and gasonshore and offshore Niger Delta Basin simgithe study area which lies on the
eastern part ahe Costal Swamp Depobelt

GEOLOGIC FRAMEWORK
The evolution of the Niger delta was controlled by-@ned synsedimentary tectonics as described by Evamy et al. (1978),
Ejedawe (1981) and Stacher (1995). The Niger Delta Basin is located in the Gulf of Guinea on the western coast of Aft
(Fig. 1). The tectonic evolution and structural features in the Nigéa Basin has been widely documented in several works
(Evamy et al., 1978; Lawrence et al., 2002). The stratigraphic succession comprises ancopwardng regressive
association of Tertiary clastics up to 12 km thick (Weber and Daukoru 1975; Evamy @T&). Three lithostratigraphic
units have been recognized in the subsurface of the Niger Delta. drleebee marine prodelta shales of Akata (claystones
and shales), paralic intervals of Agbada (alternation of sandstones, siltstones and claystaws)nemdal sequence of
Benin (alluvial sands) formations, all of which are strongly diachronous (Short and Stauble, 1967; Doust, 1990). These th
sedimentary environments, typical of most deltaic environments, extend across thiligbotkelta and rages in age from
early Paleocene to Holocene/Recd®eijers et al., 1997 The lithostratigraphic units are thick, complex sedimentary units
deposited rapidly during higlequency, fluviedeltaiceustatic sea level oscillations (Mitchum et al., 1994 $urface
upon which they were deposited is underlain by thick, undmpacted unstable mobile shales of the Akata Formation,

producing a complex series of gliding surfaaed depobelts. In these déedis, deposition commonly is controlled by large
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contemporaneous gligdane extesional faults and folds (Fig) Regionally, sediment dispersalthe basirwerecontrolled

by marine transgressive/regressive cycles related to eustateévekahanges with varying duration. Differential subsidence
locally influenced sediment accumulation. Collectively, these controls resulted in eleven chronostratigraphically confine
deltawide megasequences with considerable irakelithological variation(Reijers, 2011).The basin structures and
stratigraphy havéeen controlled by the interplay between rates of sediment supply and subsidence (Doust and Omatsc
1990).
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Fig. 2: Schematic Dip Section of the NigerladModified afteiWWeber and Daukoru, 1975)

METHODOLOGY
The method of investigation employedthis study made use of regional merged 3D-gtaek time migrated (PreSTM)
seismic data volume of nine fields and twefitg wells with correspondinguites of wireline logs (Fig.)3Key delineated
stratigraphic bounding surfaces such as maximum flooslimtaces (MFSs) and sequence boundaries (SBs), were tied to
well-defined palynological (P) and foraminiferal (F) zones. Maximum flooding surfaces were dated ustiragidpiaphic
markers and were correlated with regional marker shaléisemmronostragraphic chartln addition, paleobathymetric data
(palecwater depth) were used to constrain stratigraphic bounding surface interpr@tatie) These were calibrated using
Shell Petroleum Development@@ any 6 s 2010 N btgtigraphi@halk (zomatidd lsahemes) (Fig).5These
chronostratigraphic surfaces were also correlated on well logs and mapped across the seismic volume respectively. Stac
pattern, system tracts and sequence stratigraphic models (Van Wagoner et al., 1990; Kéayalded well log sequence
stratigraphic and depositional eroiiment interpretations (Fig).4The fault stick picking and horizon mapping were done
systematically at very close spacing in order to get as much detail as possiblé.dEpte (FZ) curves (polynomial) were
generated from plots using chesltots data for depttonvertng time structural maps (Fig).@oftware used for this research
includes;P e t rseftwére, which aided in well log correlation, seismic interpretatiorgandratiorof structural top maps
Shel | that was Dsed in generating the semblance volumdnaecctive Petrophysiés that was used for reservoir

delineation and petrophysioadaluation
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Fig. 3 3D preSDMseismic volume showing time slice;line and crosdine intersections with well bores across the study
area (NB: presence of amplitude enhanced stratigraphic and structural features in the time slice).
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SYSTEMS TRACTS:  LST- Lowstand System Tract; TST- Transgressive System Tract; HST- Highstand System Tract.
FUANA and FLORA: P_POPLN - i ion/Abund; P_DIV- ic Dir F_POPLN - Foram. Population/Abundance; F_DIV. - Foram. Diversity.
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Fig. 4: Well log sequence stratigraphic correlation panel across one of theuseldsn this study showing the template
and repreentative data/tools.



Fig.5: SPDC 2010 Niger Delta Chronostratigraphic Chart showing geologic interval (Middke Miocene) of interest in
red box (Source: Shell, 2010).



