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ABSTRACT

The OBOM field is located onshore of Niger Delta basin with a roll over anticline structure characterizing a big gas cap, 
narrow oil rim and edge water. Fourteen (14) wells have been drilled and producing since 1965. This study was done 
using an elaborate approach of geophysical interpretation, geological principles, statistical tools and uncertainty 
management techniques to recharacterize target reservoirs. The depositional environment for the G8000 and F5000 were 
depicted to be a channelized shoreface and a lower shoreface environment respectively. Eight (8) faults and two (2) key 
horizons were digitized within the target levels for structural modelling. A 3D PSDM seismic, VoK and polynomial 
function velocity models were tested for depth conversion and uncertainty estimation, the polynomial function provided 
a narrower depth uncertainty of -/+34ft and -/+45ft for F5000 and G8000 reservoirs and was utilized as the base case 
velocity model. These residuals are less than the -/+37ft and -/+54ft in previous studies. Statistical tool were used in 
channel width estimation during modelling and deterministic low, base and high case models with volumes of 40, 47 and 
52.8 MMSTB oil and 232, 261 and 309 Bscf of gas for the G8000 reservoir and 29.3, 37.4 and 51.74 Bscf of gas for the 
F5000 reservoir were estimated. Sensitivity analysis using the tornado plot showed that structure due to depth conversion 
had the most impact on volumes for both reservoirs. The estimated base case STOIIP for the G8000 has a 6% increment 
and the GIIP has an 8.75% increment from previous studies.
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INTRODUCTION

The oil and gas industry play a vital role in Nigeria's 
economy and the upstream oil sector is the single most 
important sector in the economy, accounting for over 
90% of the country's exports  and about 80% of the 
Federal Government (FG's) revenue as at 2017 (Michael, 
2018). Natural resources have made Nigeria a wealthy 
nation. However, the oil fields in the onshore Nigeria are 
maturing and this development is a global trend in the 
western world, which has led to production optimization 
and increased outtake become even more important 
facing these new challenges. 

The capital expenditure involved in a new field 
development is typically huge, many investment 
decisions are irreversible, and finance is committed for 
the long-term. Therefore, the oil companies rather invest 
in reservoir redevelopment. To meet rising demand, the 
oil and gas industry will have to maximize economic 
ultimate recovery from existing oil and gas fields. Global 

average field recovery from water flooding is currently 
around 35%, leaving between 60 to 70% of oil in place, 
and this represents a substantial opportunity.
This study was done using an elaborate approach of 
geophysical interpretation, geological principles, 
statistical tools and uncertainty management techniques to 
recharacterize target reservoirs

GEOLOGY OF STUDY AREA

The OBOM field is one of the Niger Delta Oil fields, 
located on the south- eastern onshore part of the Nigerian's 
Oil concessions. It is in Greater Ughelli Depobelt aging 
from the Rupelian through the Chattian to the Aquitanian. 
It was discovered by an exploration well OBOM-001 
1965. To date, 15 wells have been drilled with 14 of them 
completed at different intervals. The field is a simple roll-
over structure elongated in the east-west direction and 
bounded by a curved main growth fault in the north and 
east. Some small crestal faulting exists for the reservoirs at 
the shallower depth, and at the deeper reservoirs, 
hydrocarbon accumulations are mainly dip closures for 
the shallower sands and dip-assisted fault closures for the 
deeper reservoirs. 

The field is made of stacked paralic sequence of sand, silt 
and shale. The field has a total of 42 stacks of reservoirs 
penetrated between 6400-12900ftss. The sands of focus 
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which are the G8000 and F5000 were deposited in lower 
Miocene to upper Oligocene in age respectively. The 
alternating sands, separated by field-wide shale units are 
interpreted to represent the delta front, distributary 
channels and the deltaic plain. The upper part has lower 
sandstone content than the lower part, demonstrating an 
overall depositional sequence that shows a transgressive 
marine setting with distal sediments overlying by 
proximal sediments.  

Figure 1: (a) OBOM Field Location Map (b) Structural Strike Section of the OBOM Field.

METHODOLOGY 

The research reported here focuses on giving a detailed 
account of the various processes and steps taken to obtain 
results and prepare several work products used for 
analyses and arriving at the project objectives.

Figure 2: Workflow adopted.

DATA REVIEW/ INTERPRETATION

The data used for this study include a 3D seismic volume, 
14 wells with gamma ray logs, resistivity logs, calliper 
logs, SP logs, paucity of neutron logs, and paucity of 
density logs which was mitigated by modelling density 

from spliced SP-GR logs.

3D SEISMIC & WELL DATA ANALYSIS FOR 
OBOM FIELD

The OBOM seismic survey covers 100sq. km acquired in 
the inline direction (North-South trend) on a shot-receiver 
grid density of 50m x 50m, processed in a grid of 25m x 
25m bin cell size at a 2ms sample rate and has a 15-fold 

coverage. Prior to structural interpretation, two seismic 
vintages available from the field were analysed with aim 
to achieve the volume with substantially improved 
imaging, good signal quality and resolution. The 
reprocessed 3D PreStack Time/Depth Migrated volume of 
2016 improvement over the first processed PoStack Time 
migrated volume of 1994 was seen in the sharp fault plane 
definition, clearer reflector continuity and good imaging 
in front and behind faults, as well deep in reflectors 
(Figure 3a). In order to enhance S/N ratio, post processing 
- Van Gogh filtering was applied to supress random noise 
(incoherent noise) in the seismic volume (Figure 3b). 
Prior to well-to-seismic tie stage, this work analysed and 
quality checked available well data in view of its use to 
constrain structural interpretation. Fourteen (14) wells 
penetrated Obom field structure; most wells had 
incomplete logs including OBOM-001 & OBOM-006 
known to have existing Checkshot and sonic longs only 
but no density information still. This necessitated 
modelling density after spliced SP and GR logs in order to 
mitigate the absence of density and radioactive interval 
existence in F5000 reservoir sand.

OBOM FIELD WELL-TO-SEISMIC TIE

Accurate well-to-seismic tie exercises were performed 
using reprocessed 3D seismic reflectivity data, Checkshot 
velocity data, sonic logs, and modelled density logs from 
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Figure 3a: Comparison of old PosSTM (poor imaging) and the new 3D PSDM seismic volume (better imaging).

Figure 3b: (a) Comparison of before and after post-processing (van Gogh filtering) (b) maximum useful frequency at 
                   crossover is 53hertz.

Obom-001 and Obom-006 wells which have been quality 
checked. Synthetic seismogram was computed by 
convolving dominant frequency of 27hertz wavelet 
extracted from seismic at well location with the 
reflectivity coefficients generated from series of acoustic 
impedance contrasts built  from multiplying 

Figure 4: (a) Signal analysis of Seismic (red), synthetic (lilac) and extracted wavelet (green) showing similarity in frequencies,
                amplitude and phase behaviour (b) synthetic wavelet before rotation (c) after rotation by 180 degrees (d) lobe 
                symmetry of flipped synthetic honouring seismic phase.

Checkshot–calibrated sonic and density. A good tie was 
achieved after iterative testing of parameters and then 
applying the best case time bulk shift of 12.4ms and 1.4ms 
for Obom-001 and Obom-006 wells from shallow to deep 
section of well-to-seismic tie panel. To further improve the 
correlation coefficient and match, between the reservoirs 
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top (horizon) identified on wells synthetic and event or 
loop on seismic, a slight stretch and squeeze was carefully 
applied within the F5000 and G8000 reservoir time 
window. This achieve better tie and balanced lobe 
symmetry of wavelets between synthetic and seismic 
seismograms. As well, the synthetic seismogram has been 
flipped by 180 degrees to honour seismic in zero phase.

TIME STRUCTURE MAPS GENERATION/ 
AMPLITUDE EXTRACTION 
The grids and surfaces were generated interpreted from 
horizons which further were used as inputs for amplitude 
extraction; while logged fluid contacts information were 
used for quality checking the conformity of amplitude 
expression with structure including other geological 
reasoning. The RMS amplitude extraction method was 
deployed for the generation of F5000 and G8000 time 
amplitude structure maps. F5000 amplitude map showed 
better amplitude expression that was conformable with 
structure. In the case of G8000 amplitude map, it showed 
patchy amplitude expression that was seen scattered and 
not conformable with structure. G8000 reservoir has 
logged fluid contacts at 9858ft (OWC) and 9797ft (GOC) 
being a brown reservoir and these were used to constrain 
the amplitude and depth maps.

Figure 5: Grids, Time structure amplitude maps of F5000 (above) and G8000 (below) reservoirs.

TIME- TO-DEPTH CONVERSION
Multi-Velocity modelling was performed for conversion 
of Time interpreted seed grids to depth domain were it is 
useful for further subsurface evaluations. Three (3) 
Velocity models were built using seismic & well 
velocities (calibrated sonic using Checkshot in OBOM -
001 & -006 respectively); these included 3D seismic 
velocity model, V0K and Polynomial (2nd order 
function) model. Harmonized Well tops (Markers) at well 
penetrations were used to constrain the models after depth 
conversion. 

STRATIGAPHIC CORRELATION/SEQUENCE 
STRATIGRAPHY
The stratigraphic correlation for the G8000 reservoir was 
done by using gamma ray logs, density logs and resistivity 
logs trending in west – east direction(W-E) along strike 
showing the lateral continuity of reservoir and north- 
south in the dip direction. While for the F5000 reservoir 
was done using a combination of SP log, resistivity logs, 
and density logs as this was radioactive sand and could not 
be delineated with the gamma ray log. 

Sequence stratigraphy approach was done to further 
understand the reservoir properties distribution and 
depositional environment. It commenced with the 
identification of key stratigraphic surfaces such as 
sequence boundary and flooding surfaces. Two sequences 
were identified between the G8000 and F5000 reservoir in 
the OBOM field.

FACIES IDENTIFICATION
Due to absence of core data, facies identification was 
based strictly on log Motifs and side wall sample 
description where Fining upward sequences were taken to 
be channel systems, Blocky signature were taking also as 
channel and coarsening upward sequences (funnel shape) 

were taken to be shoreface systems (Cant, 1992). Further 
subdivision into channel and channel heterolith and lower 
and upper shoreface was based on the how clean the sand 
packages.

STATIC MODELLING
A detailed workflow was employed into building the 
Static model.
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RESULTS AND DISCUSSSION

FACIES IDENTIFICATION/ STRATIGRAPHIC 
CORRELATION
Five facies type were identified in the G8000 which 
includes channel sands, Upper shoreface and shales and in 
the F5000 reservoir facies includes Lower shoreface, and 
shales.

Figure 7:  (A) Strike Section of G8000 Reservoir (B) Dip Section of G8000 Reservoir.

A field wide correlation, correlation along strike using 
wells OBOM-006, OBOM-012, OBOM- 001 and 
OBOM-002 and in the dip direction using Wells OBOM-
012, OBOM-003 and OBOM-008 respectively was 
carried out, by integrating gamma ray, spontaneous 
potential (SP), resistivity logs and density; tops and bases 
of the two reservoirs of interests were mapped. The 
occurrence and distribution of the lithostratigraphic units 
appear to reflect influence of basin morphology and sea 
level rise. The reservoirs appeared to be continuous across 
the wells and sand thickness reducing in the West to East 
direction while the shale increase in the dip 
direction(distal) as characteristics of the Niger Delta. 

SEQUENCE STRATIGRAPHY
Two 3rd Order depositional cycles were identified (SQE1 
and SQE2) and the associated system tracts in the OBOM 
field based from the G8000 sand to the F5000 sand. It is 
noticed that reservoir thickness reduces from the bottom 
ups and the proximal channel sands gradually overlain by 
upper shoreface sands and lower shoreface sands at the 

F5000. This is typical of a transgressive marine setting.

CONCEPTUAL MODEL
The integration of well logs correlation, sequence 
stratigraphy, biostratigraphic data, Side Wall Sample 
description and desktop studies indicates that the G8000 
reservoir was deposited in a channelized shoreface setting 
in a coastal/ marginal marine setting (Middle to outer 
Neritic marine) (Figure a). The sedimentary setting is 
predominantly deltaic and comprises of tidal channels and 
shoreface. The F5000 reservoir at a shallower section was 
deposited in a lower shoreface environment (Figure b). 
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Figure 6: Static Modelling 
                 Workflow.



Figure 8:  (A) Strike Section of F5000 Reservoir (B) Dip Section of F5000 Reservoir.

  Figure 9: Sequence Stratigraphic Frame work of the OBOM field.

Figure 10: (A) Channelized shoreface for G8000 reservoir (B) Lower shoreface for F5000 reservoir
50

Ascertaining Economic Viability of In-Place Volume 



WELL-TO-SEISMIC TIE
Well-tie matrix scoring guide catalogue was used to judge 
the seismic-well tie quality. From which satisfied result 
was justified and accepted and then updated TZ function 
was saved and outputted for velocity modelling. Table 1 
shows the scoring template.

Figure 11: Well-to-seismic tie panel for Obom-001 well location. Track 1-12 details TZ curve, density, sonic, AI log, 
                  RC LOG, synthetic, near offset Prestack, seismic –synthetic overlay, correlation panel, logs (SP, GR, R).

Figure 12: Well-to-seismic tie panel for Obom-001 well location. Track 1-12 details TZ curve, density, sonic, AI log, RC 
                   LOG, synthetic, near offset Prestack, seismic –synthetic overlay, correlation panel, logs (SP, GR, R).

Table 1: Scoring guide adopted from Exploration Well-to-Seismic tie catalogue (Courtesy of SPDC Nigeria). This diagram 
               below shows how the scoring was distributed to these parameters.

R E F L E C T I O N  P A T T E R N  A N A LY S I S  
(GEOLOGICAL CONFIRMATION)
The concept of Reflectivity Pattern Analysis (RPA) 
applied in the Obom field was a forward modeling 
operation to predict seismic response from formation tops. 
As mentioned earlier, a synthetic seismogram was 
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