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Abstract 
The urgent need to prospect for subsurface lithologies or rock types geophysically in Ekpoma Area of Edo State, 
Nigeria became imperative so as to aid industrialization that will further create job opportunities for the citizen 
of the area. This will assist to improve the economy of the state in particular and Nigeria in general based on 
the world exploration assignment. The research work was carried out by using Vertical Electrical Sounding 
(VES) employing Schlumberger array of electrical resistivity method. The array employed a minimum current 
electrode spread of 500m and a maximum spread of 1000m to justify the geophysical survey operation. The 
results of the geophysical survey operation indicated the following lithologies: clays, shales, sandstones, 
limestones, sands, having resistivities varying from about 40 ohm-m –to 60,000 ohm – m. Their depths varied 
from about 0.4m to 222.om while their thicknesses varied from 0.4m to 220.0m. Area of vital subsurface 
lithologies e.g. clay have been identified for future drilling operation.. 
__________________________________________________________________________________________ 
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INTRODUCTION 
One of the many  direct ways in  which geophysical  
investigation aids the general economy  is in the 
delineation of  subsurface lithologies or rock types 
which give  rise to oil/ mineral,  gas and other  
valuable products of different  kinds (Ezomo and 
Ifedili, 2005). This delineated rock types such as clay 
deposit sandstone deposit, limestone deposits, shales  
and even  aqueferous sand deposits are of a high 
economy value in the  world  economy  (Ezomo and 
Akujieze, 2011) Shales and clay find many uses  in 
domestic life,  building, medicine, electrical industry 
which are all valuable in the world economy.  Shale 
is a fine grained sedimentary rock notable for its 
ability to split into layers called fissibility. This 
splitting takes place along the surface of very thin 
layers with the shale. Most shale contains both silt 
and clay (internet information 2011). Also the used of 
limestone products for construction and building 
purposes cannot be overemphasized in the world 
economy. (Internet information, 2011). 
 
Again the use of  sandstone in chemical  industry for  
flooring , wall  covering, making  fire places  and 
exterior cladding  in sea-shore buildings had greatly 
aided many developed and  developing  nations of the 
world  and these are  all valuable  in the world 
economy (information  from internet,2011). The 
exploration for energy supplies and  mineral 
resources arising from   sub-surface delineation  has 
been  increasingly  tedious  and sources  easier  to 

find at  any time are discovered  and  exploited. 
(Ezomo and Akujieze, 2009). As the demand 
becomes a challenge, earth scientist in general and 
geophysicist in particular have discovered more and 
more sophisticated techniques of exploration for oil, 
solid minerals, gas etc arising from subsurface 
lithologies (Ezomo, 2010). 
 
The technique employed here which is vertical 
electrical sounding (VES) is a geo-electrical common 
method to measure vertical alteration of electrical 
resistivity of the various subsurface lithologies. 
Details of this technique have been documented in 
previous research work (Ezomo and Akujieze, 2011). 
This paper is aim at investigating the various 
thicknesses of subsurface lithologies at Ekpoma area 
of Edo State, Nigeria geophysically with the intention 
of providing detailed documentation of known 
mineral deposits arising from subsurface lithologies 
that could possibly be used as a working guide 
towards the setting up of an appropriate industry. 
 
Ekpoma lies approximately on Latitude between 60 
41’N   and 60 49’ N, Longitude between 60 OO’E and 
60 14’E, at a distance of about 78km from Benin City 
Main town (Reymen, 1965; Kogbe, 1976).  
 
EXPERIMENTAL WORK 
 The geophysical survey work was completed by 
using the commercially available equipment ABEM 
SAS terrameter 300 and its 2000 booster for deeper 
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penetration. Full detail of the methodology 
employing ten (10) fairly distributed vertical 
electrical sounding (VES) have been documented 
(Ezomo 2005-2011). 
 
The methodology involved taking measurements at 
increasing current electrodes distance such that the 
electric current passed into the earth’s surface in a six 
(6) point per decade operation penetrates greater 
depths. (Ezomo, 2005-2011). 
 
THEORETICAL ANALYSIS 
The theoretical analysis behind this research work 
employing Schlumburger array of vertical electrical 
sounding and leading to the computation of apparent 
resistivity  formula have been demonstrated in 
previous research work (Ezomo, 2005-2011). 
Where: 

                        (1) 

AB = current electrodes spacing in meter  
MN = potential electrodes spacing in meter 
V = potential difference in volt  
I = Electric current in Amperes  

 = constant value of              (Ezomo, 2005-2011) 

 
RESULTS AND DISCUSSION 
The already collected apparent resistivity data from 
the geophysical survey were interpreted by first 
plotting the apparent resistivity values   against 

semi current electrode spacing  with both axis 

on a log scale based on the IP12 win software iterated 
curve model shown in typical figures 1-5. Their 
corresponding subsurface lithological tables are 
shown in typical tables 1-5 as confirmed by a nearby 
borehole driller’s log of the Ekpoma area (Ekpoma 
bore-hole log, 2000). The software provided the 
model for the different layer thicknesses and 
resistivities. 
 
The procedure for obtaining various lithologies of all 
the typical VES stations have been documented in 
previous research work of the author. (Ezomo and 
Ifedili, 2005-2011) 
 
Results of the VES interpretation showed that high 
resistive layers of sandstones and limestones are 
found in all the stations which is in concordance with 
Bende Ameki formation of the area. Generally, the 
Bende Ameki formation consist of the litholigies or 
rock types; clays, shale limestone, sandstones, sands. 
 
A close examination of typical VES station one (1) 
revealed that the lithologies consist of clays, sands, 
shales, sandstones and limestones of resistivities  

40.22, 527.58, 350.52, 7898.25 and 1185.57 ohm-m 
respectively. 
 
Their respective thicknesses are 0.66m, 0.70m, 
9.18m, 82.66m and infinity. Thickness shales 
formation is mined in this typical VES station one 
occurring at a depth of about 10.54m below sea level. 
The lithologies in typical VES station two (2) consist 
of topsoil/clay, clays, shale, limestones and 
sandstones with resistivities ranging from 75.17 ohm-
m to 12,500.00 ohm-m. Their thicknesses varied from 
about 0.36m to 160.00m. Thickest sandstone deposit 
occurred in this typical VES station two (2) with a 
thickness of about 154.19m, at a depth of about 
168.58m  below sea level. Sandstones can thus be 
explored and exploited in this station and hence 
chemical industry can be cited in this region for 
flooring, wall covering, making fire places and 
exterior cladding. Thickest amount of limestone is 
found in typical VES station three (3) with a 
thickness of about 216.46m, occurring at a depth of 
about 221.11m below sea level.   
 
This can be exploited commercially and hence 
chemical industry can also be cited in this station that 
will arrest all construction and building purposes. 
Thickest amount of clay is found in typical VES 
station five (5) with a thickness of about 4.09m and 
occurring at a depth of about 6.41m below sea level 
and hence electrical industry can be cited in this 
region  that will aid the manufacture of electrical 
socket, cables etc. the usefulness of subsurface 
lithologies  arising from the world exploration 
assignment  cannot be overemphasized. 
 
Typical Table 1: Inferred Lithology for Typical VES 
Station 1 

Layer Resistivity 
(ohm-m) 

Thickness 
(m) 

Cum. Thickness 
(m) 

Inferred 
lithology 

1 40.22 0.66 0.66 Clays  
2 527.58 0.70 1.36 Sands  
3 350.52 9.18 10.54 Shales  
4 7898.25 82.66 93.20 Sandstone 
5 11185.57 infinity Infinity  Limestone  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Typical Figure 1; iterated sounding curve for VES 
Station 1 
 

AB/2 (meters) 
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Typical Table 2: Inferred Lithology for typical VES 
Station 2 

Layer Resistivity 
(ohm-m) 

Thickness 
(m) 

Cum. 
Thickness (m) 

Inferred 
Lithology 

1 107.71 0.59 0.59 Top soil/Clay  
2 75.17 0.36 0.95 Clays  
3 1262.18 4.37 5.32 Shales  
4 1144.89 9.07 14.39 Limestone  
5 12500.00 154.19 168.58 Sandstone  
6 838.58 Infinity  Infinity  Limestone 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Typical  Figure 2; iterated sounding curve for VES 
Station 2 
 
Typical Table 3:   Inferred Lithology for Typical VES 
Station 3 

Layer Resistivity 
(ohm-m) 

Thickness 
(m) 

Cum. Thickness 
(m) 

Inferred 
Lithology 

1 104.46 0.71 0.71 Clays  

2 240.51 3.94 4.65 Shales  

3 4838.03 216.46 221.11 Limestones 

4 16854.03 infinity Infinity  Sandstones 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Typical  Figure 3; iterated sounding curve for VES 
Station 3 

Typical Table 4: Inferred Lithology for Typical 
VES Station 4 

Layer Resistivity 
(ohm-m) 

Thickness 
(m) 

Cum. 
Thickness (m) 

Inferred 
Lithology 

1 60.47 0.59 0.59 Clays  
2 7863.32 5.32 5.91 Sandstone 
3 99.56 5.91 11.82 Shales/clay 
4 9850.00 infinity Infinity  Sandstones 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Typical  Figure 4; iterated sounding curve for VES 
Station 4 
 
 
Typical Tables 5: inferred lithology for typical VES 
station 5 

Layer Resistivity 
(ohm-m) 

Thickness 
(m) 

Cum. Thickness 
(m) 

Inferred 
lithology 

1 130.38 0.40 0.40 Clayey soil 
2 1402.22 1.92 2.32 Shales  
3 91.77 4.09 6.41 Clays  
4 4775.25 43.08 49.49 Limestones 
5 58821.54 infinity Infinity  Sandstones 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Typical  Figure 5; iterated sounding curve for VES 
Station 5 
 
CONCLUSION  
The subsurface lithologies or rock types intercepted 
in the study area are clays, shales, sandstones, 
limestone and sands having resistivities ranging from 
40 ohm-m to about 60, 000 ohm-m. Their depths and 
thicknesses below sea level varied from about 0.4m 
to 222.0m and 0.4m to 220.0m respectively. These 
intercepted subsurface lithologies are in concordance 

AB/2 (meters) 



 
Journal of Emerging Trends in Engineering and Applied Sciences (JETEAS) 3(2):359-362 (ISSN: 2141-7016)  

362 

 

with the local/general geology of the area which 
again is in concordance with the borehole/driller’s 
log of the area. 
 
In fact subsurface lithologies are very valuable in the 
world economy because of their numerous economic 
importance for example clays and shales find many 
uses in domestic life, building, medicine and 
electrical industry. Limestone products are useful in 
construction and building purposes. Sandstone is 
used in chemical industry for flooring, wall covering, 
making fire places and exterior cladding in sea-shore 
building. Sands give rise to unconfined aquifer or 
water bearing formation that delivers quality water to 
borehole at perceptible rate which is of a high 
commercial value to pure water industry. 
 
In general, electrical resistivity survey employing the 
techniques of vertical electrical sounding has proved 
useful and successful in the various delineation of 
sequences of subsurface lithologies. 
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