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Introduction 

The  Niger  Delta  is  ranked  among the  major prolific  deltaic  hydrocarbon  provinces  in  the 

World  and  is  the  most  significant  in  the  West African  continental  margin.  The prolific 

demand for hydrocarbon products since the 20th century prompted intensified exploration for oil 

and gas accumulation in reservoir rocks. This led to an extensive study of the Niger Delta 

depocenters after a long while of non-productive search in the Cretaceous sediments of the 

Benue Trough (Doust, 1989; Doust and Omatsola, 1990). 

Facies Modelling and Petrophysical Properties analysis of Orlawah field, Niger Delta were 

carried out with the aim of evaluating the hydrocarbon potential of the field. A suite of wireline 

logs and 3D seismic data were quality controlled and processed. Computation of petrophysical 

properties of reservoir units identified from log data (i.e porosity, permeability and volume of 

shale) from well-established equations was executed. Lithologic interpretation and hydrocarbon 

reservoir identification were carried out using gamma ray and resistivity log responses. Log 

sequence evaluation was done by the analysis of log amplitude and stacking patterns of facies 

succession. Identification and mapping of network of eleven faults from seismic sections using 

seismic attributes such as amplitude, reflection geometry and frequency were carried out. The 

internal reflection configuration of the sequences were studied using physical properties of the 

seismic events; reflection geometry, continuity, amplitude and frequency to establish the genetic 

relationship of seismic lithofacies and general stratigraphic architecture influencing reservoir 

properties in the area of study. Seismic sequence analysis using reflection termination patterns 

which are erosional truncation, toplap, onlap and downlap were used for the identification and 

mapping of the depositional sequences. A reservoir property modelling was carried out to 

evaluate the spatial distribution of facies. 



 
 

 

Methodology 

The materials used for this research include digital 3-D seismic lines, borehole logs, velocity 

check shot survey data and a base map of the field. The available software for this project 

include petrel™ 2009, interactive petrophysics and surfer 2010. 

Figure 1.1 is a flow chart depicting the steps involved in the interpretation of well logs and 

seismic data. These steps of data analysis and interpretation include the following: Data 

loading, quality control, seismic data interpretation, log data interpretation, seismic to well tie, 

extraction of seismic attributes, reservoir properties modelling and environments of sediment 

deposition.  

The suite of wireline logs available for this project include: gamma ray, neutron, density, sonic 

and deep resistivity. Prospective intervals and hydrocarbon bearing reservoirs were delineated 

and identified on the basis of  logs signatures. Both qualitative and quantitative interpretations 

were carried out in this research. Qualitative log Interpretation  entails the visual inspection and 

description of anomalous regions on logs in relation to petrophysical parameters. Some 

important parameters considered during qualitative log interpretation include log: shapes,  

lithology, hydrocarbon and water bearing zones, fluid contacts, fluid type, stratigraphic surfaces, 

parasequence stacking patterns and environments of sediments deposition. In quantitative log 

interpretation, reservoir properties determined are porosity, volume of shale, gross sand, net 

sand, net to gross, water saturation, hydrocarbon saturation, permeability, irreducible water etc, 

using mathematical expressions. 

 

The seismic volume was imported into a user defined folder in SEG-Y format and then realized. 

3-D seismic data interpretation was performed on the realized volume. The network of faults 

was identified and mapped using criteria such as reflection discontinuity at fault plane, and 

vertical displacement of reflectors. Prominent seismic marker surfaces which corresponded with 

sequence boundaries were also mapped on the basis of reflector quality (continuity and events 

strength) and prospectivity. To ensure accuracy of the interpretation, well to seismic tie was 

executed. The two methods that were used to tie well with seismic data are check shot data and 



 
synthetic seismogram. Synthetic seismogram was produced from sonic and density logs, this 

was necessary to establish a relation between well information and seismic data. 

 

The horizons mapped on both crosslines and inlines were used to generate a 3 D grid that was 

auto tracked and used to generate time and depth structural maps of the sequence boundaries.  

 

 

 

 

 

 



 
 

Figure 1.1: Flowchart Showing the Methodology of Research 

 

 

 

These structural maps gave insight into the probable structure harbouring oil and gas in the 

area of study. Sediment deposition takes place on land, desert and marine environments. This 

project tries to study the mechanism of sediment transport and deposition in a field offshore 

Niger Delta. Log shapes and seismic reflection patterns were utilized for the evaluation of 

environment of sediment deposition. 

 

Conclusions 

The area of study is covered by 3D seismic lines and a suite of borehole logs from five wells. 

Borehole logs were used in the description of sequences, systems tracts and characterization of 

hydrocarbon bearing reservoirs. The gamma ray aided lithologic identification, resistivity log 

indicated nature of fluids (hydrocarbon and water) and neutron and density logs indicated the 

porosity as well as fluid types. Borehole data played a complementary role to surface seismic. 

They ensure accurate determination of key stratigraphic surfaces and resultant time structural 

maps that are productive. 
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