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Abstract 

The preliminary basis of this investigation is to determine the aquifer layer 
in the study area. The geoelectric layers were determined from the 
Schlumberger electric sounding at two VES (Vertical Electric Sounding) 
stations in the study area. The interpreted data using the conventional curve 
matching and computer iteration method reveal that the study area is 
underlain by three geoelectric units namely topsoil with resistivity between 
25-920 Ohm-m and a thickness 1.4-1.8m, beneath the topsoil  is the lateritic 
layer with resistivity ranging between 46-63 Ohm-m with a thickness values 
ranging between 1.6-10m and underlying this layer is the water bearing 
sandstone zone with resistivity ranging between 11-26 Ohm-m and a 
thickness value between 100-150m. From the computer interpretation, it 
shows that the depth to top of the existing aquifer in the study area is 105m. 

 
 
Introduction 

The Niger- Delta in Nigeria is endowed with numerous rivers and streams, unfortunately the 
water is polluted as a result of human and companies activities which include infiltration of municipal 
water waste into the streams agricultural activities, principally irrigation and fertilizer application 
have drastically polluted the water and rendered them unfit for human consumption. In order to 
provide the residents of Ikoha village, potable water we embarked on this research to determine the 
aquifer depth that is free of polluted water. In this research work Vertical Electric Sounding (VES) 
was used in the investigations. Emenike (2001) used this method to explore for ground water in a 
sedimentary environment in Nanka over Nanka formation in Anambra basin, South eastern, Nigeria. 
Ujuanbi and Asokhia (2001) also successfully used the VES method to determine the extent of clay 
deposits in Sabongida-Ora in Owan West Local Government Area of Edo, Nigeria.  

The study area Ikoha is about 64km from Benin City the Edo state capital, it is located in 
Ovia South West Local Government Area of Edo state.  It has   geographical coordinates of latitude 
60 03´N and longitude 70 02´W. Geologically, Ikoha village is underlain with the continental sand of  
the Benin formation. The geology of the Niger-Delta has extensively been described by several 
authors including Akpokodje and Eto-Efeotoeur(1987), Asseez (1976) ,Short and Stauble (1965).  The 
subsurface sedimentary sequence has been subdivided into three stratigraphic units- the Benin , 
Agbada and Akata formations (Kogbe and Asseez 1979). The Benin formation consists of sand, sandy 
clay, clay and clay intercalations. The Benin formation is known for its high aquifer potential. Ikoha 
village has a flat terrain, with valleys and minor drainage to the river Oha which bounds the village in 
the East.  
 
Theoretical Background 

Consider the completely homogeneous isotropic earth, an equation giving the potential about 
a single point of current can be developed from two basic considerations. 
 
1  OHM’S LAW 
      .E j ……………1 
where k is the potential gradient j is the current density and p is the resistivity of the medium 
2 the divergence condition  
           
         . 0j  ………………2 
which states that all the current going into a medium of material must leave the other side, unless 
there is a source or sink for current within the medium? These two equations may be combined to 
obtain Laplace’s equation:  
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where 
1


  is conductivity of the medium and  is a potential. 

the relationship 3 in the spherical coordinate 
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If conductivity of the medium is constant, then equation 3 
                  2 0     
in spherical coordinate, the Laplace equation is: 
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if only a single and point source of current is considered, complete symmetry of current flow with 
respect to the q and y directions may be assumed, so that derivatives taken in these directions may be 
emitted in equation 6 
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the equation 7 may be integrated directly: 
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defining the level of potential at great distance from the current source as zero, the constant of 
integration, d, must be also zero. The other constant of integration, c, may be evaluated due to 
knowledge of a total current, i, from the source. in view of the assumed symmetry of current flow, 
current density should be uniform through the surface of a small sphere with radius, a, drawn around 
the current source. The total current may be expressed as the integral of the current density over this 
surface:  
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the equation (10) may be solved for the constant of integration, c, and this value substituted in for the 
potential function: 
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Potential functions are scalars, and so, may be added arithmetically. If there are several 
sources of current rather than the single source assumed so far, the total potential at an observation 
point may be calculated by adding the potential contributions from each source considered 
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independently. Thus, for n current sources distributed in a uniform medium, the potential at an 
observation point, m, will be: 
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where in is the current from the nth in a series of current electrodes and an is the distance from 

the nth source at which the potential is being observed. This equation is of practical importance in the 
determination of earth conductivity or very often its reciprocal, resistivity. The physical quantities 
measured in a field determination of resistivity are the current, i, flowing between two electrodes; the 
difference in potential, du, between two measuring points, m and n, and the distances in between the 
various electrodes. Thus, the following equation applies for the ordinary four terminal arrays used in 
measuring earth resistivity: 
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The minus signs for two of the four reciprocal distance terms arise since one of the current 
poles in a normal two-electrode current circuit must have a negative sense of current flow compared 
to the other. equation (13) can be used to compute the resistivity of the earth only if the earth is 
completely uniform. If the earth is not uniform eq. (13) may used as a definition for the apparent 
resistivity of the earth. The apparent resistivity may bear no relation to any actual value of resistivity 
in a heterogeneous earth. it may be larger or smaller than the actual resistivity, or in rare cases, the 
apparent resistivity may be identical with one of the true resistivity values in a heterogeneous earth. 
Quantities in eq. (13) which represent only the effect of electrode separation distances may be 
segregated and expressed as a geometric factor in equation 14 
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Material and Methodology 

The equipment used in this survey is the Abem terrameter 300C. This instrument is a Swedish 
built resistivity meter, with inbuilt micro-processor.  Other accessories used with the equipment 
include: four stainless steel electrodes, cables, hammer to drive the electrodes into the earth and 
cutlass to clear grasses in order to lay the cables. The Schlumberger array configuration was adopted 
in data collections. Three geoelectric sounds were taken from the study area, the Schlumberger array, 
(fig.1) was used in data collection. Schlumberger array is widely used to measure earth resistivities, is 
designed to estimate approximately the potential gradient. In Schlumberger Array, two closely spaced 
measuring electrodes (MN) are placed midway between two current electrodes (AB). The spacing for 
this array is taken as half the distance between the current electrodes. The geometric factor for this is: 
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Fig.1schlumberger array showing current distribution   

The interpretation of the field data were carried out using curve matching technique using 
two layer model curves with the corresponding auxiliary curves   in order to generate a model 
parameter. The observed field data are fed into the computer, while theoretical resistivity models are 
generated by means of appropriate computer program that is given a set of layer parameters, using a 
9- point digital linear filter (Koefoed, 1979). Automatic iterative interpretation, following the main 
ideas of Zohdy (1989) was employed in the final selection of layer parameters. Here the number of 
geolectric layers and their corresponding specific resistivities are first taken to be equal to the number 
of measurement points and the difference of adjacent current electrode spacing respectively. Layers 
parameters are consequently modified in iterative manner until subsequent iteration yields no 
improvement on the root mean square (RMS) error. The resulting layer parameters are now given 
geologic interpretation. 
 
 
Results and Discussion 
 

     
 
FIG.2 Resistivity Sounding Interpretation                 Fig. 3 Resistivity Sounding Interpretation                                             
 

The results gotten from the interpreted resistivity sounding data are presented in Ves1 and 
Ves2 above. The curve types are of the bell shape (K-types). The curves reveals a three layered earh. 
There is a slight depression at the left most part of the curves indicating a slight change near surface 
conducting material. The right most segments of the curves are steeply descending showing a region 
of good conducting layers. The first layer has a resistivity ranging between 25-920 Ohm-m and 
thickness ranging between 1.4-1.8m and this is the topsoil. Beneath the topsoil is the lateritic sand 
with resistivity ranging between 46-63 Ohm-m with a thickness values ranging between 1.6-10m. The 
next layer has a resistivity ranging between 11-26 Ohm-m and a thickness value between 100-150m 
this is a sandstone layer and is the position of the water bearing aquifer. 
 
Conclusion 

The results obtained using VES in Ikoha agree with the possibility of having a successful 
borehole in the area. From the computer interpretation, it shows that the depth to the top of the 
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existing aquifer in the study area is 105m. A maximum drill depth of 148m is advisable. For accurate 
lithologging and proper documentation for any borehole in Ikoha village an effective professional 
supervision is needed. A down-hole geophysical logging of the drill hole should be conducted to 
enhance or facilitate well design and completion processes for optimization of resulting borehole 
yield. It is also proper to carry out water quality analysis and complete borehole documentation which 
should be in accordance with known professional practice. 
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