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                                                           ABSTRACT 

The type of method adopted for this research was the 1D electrical resistivity, using the GEOPULSE SAS 

300. A Schlumberger configuration was carried out to map the Geological feature of the earth 

subsurface. Five profiles were carried out in the study area. The layout geometry for the electrical 

resistivity was symmetrical Schlumberger  arrays. The maximum current electrode separation (AB) was 

140m, that is, AB/2=70m. The data obtained using Geopulse resistivity Meter SAS 300 were processed 

using computer software (IPI2Win). 30 vertical electrical soundings have been carried out that is each 

profile consists of six(6) vertical electrical soundings.  

Based on the electrical resistivity value obtained in the study area, the following deductions were made. 

The average depth to the fresh basement is about 29.8m. The study area has revealed the presence of 

two distinct layers, the top soil and weathered basement; the top soil is composed of laterite and 

brownish clay sand with an average thickness of 2.9m with resistivity ranges of 20-557 ohm-m. The 

weathered basement underlies the top soil with an average thickness of 26.6m; resistivity ranges 

between 100-978ohm-m and composed of laterite and clay. This (the weathered and top soil) layers 

constitute the overburden with an average thickness of 29.5m revealed by the geoelectric section. This 

weathered basement is a good aquifer in the study area. The depth of probing which is 29.8m is above  

the depth to the fresh basement 
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Chapter One 

Introduction  

1.1 General statement 

The purpose of electrical survey is to determine the subsurface resistivity distribution by making 

measurements on the ground surface. From these measurements, the true resistivity of the 

subsurface can be estimated. The ground resistivity is related to various geological parameters 

such as  mineral and fluid contents, porosity and degree of water saturation in the rock. Electrical 

resistivity surveys have been used for many decades in hydro geological, mining and 

geotechnical investigations. More recently, it has been used for environmental surveys. The 

resistivity measurements are normally made by injecting current into the ground through two 

current electrodes (C1 and C2 in Figure 1), and measuring the resulting voltage difference at two 

potential electrodes (P1 and P2). From the current (I) and voltage (V) values, an apparent 

resistivity (pa) value is calculated. ʍa =K V/I where K is the geometric factor which depends on 

the arrangement of the four electrodes. 

  

 

     Fig 1.1 Schlumberger array 

Resistivity meters normally give a resistance value, R = V/I, so in practice the apparent 

resistivity value is calculated by ʍa =KR 
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The calculated resistivity value is not the true resistivity of the subsurface, but an ñapparentò 

value which is the resistivity of a homogeneous ground which will give the same electrode 

arrangement. To determine the true subsurface resistivity, an inversion of the measured apparent 

resistivity values using a computer programme must be carried out. 

1.2 Traditional resistivity surveys 

The Resistivity Method has its origin in the 1920ôs due to the work of the Schlumberger 

brothers. For approximately the next 60 years,  quantitative interpretation, conventional sounding 

surveys (Koefoed, 1979) were normally used. In this method, the centre point of the electrode 

array remains fixed, but the spacing between the electrodes is increased symmetrically to obtain 

more information about the deeper sections of the subsurface. 

Figure 1.1 Shows a conventional four electrode array to measure the subsurface resistivity.  The 

measured apparent resistivity values are normally plotted on a log-log graph paper. The data 

from such a survey were interpret, it is normally assumed that the subsurface of the earth consist 

of horizontal layers. In this case, the subsurface resistivity changes only with depth, but does not 

change in the horizontal direction. A one-dimensional model of the subsurface is used to 

interpret the measurements . Figure 5.2 shows an example of the data from a sounding survey 

and a possible interpretation model. Despite this limitation, this method has given useful results 

for geological situations (such as the water-table) where the one dimensional model is 

approximately true. Another classical survey technique is the resistvity profiling method. In this 

case, the spacing between the electrodes remains fixed, but the entire array is moved along a 

straight line. This gives some information about lateral changes in the subsurface resistivity, but 

it cannot detect vertical changes in the resistivity. Interpretation of data from profiling surveys is 

mainly qualitative. The most severe limitation of the resistivity sounding method is that 

horizontal (or lateral) changes in the subsurface resistivity are commonly found.  Lateral changes 

in the subsurface resistivity will cause changes in the apparent resistivity values which might be, 

and frequently are, misinterpreted as changes with depth in the subsurface resistivity. 

In many engineering and environmental studies, the subsurface geology is very complex where 

the resistivity can change rapidly over short distances. The resistivity sounding method cannot be 

sufficiently accurate for such situations. 
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Despite its obvious limitations, there are two main reasons why 1-D resistivity sounding surveys 

are common. The first reason is the lack of proper field equipment to carry out the more data 

intensive 2-D and 3-D surveys. The second reason is the lack of practical computer interpretation 

tools to handle the more complex 2-D and 3-D models. However, 2-D and even 3-D electrical 

surveys are now practical commercial techniques with the relatively recent development of 

multi-electrode resistivity surveying instruments (Griffiths et al.,1990) and fast computer 

inversion software(Loke, 1994). 

1.3 Survey Area 

Zainawa village via Jogana is situated within the northern Nigeria Basement Complex, in the 

North, (figure 1.2). With the help of global position system( G.P.S.) the mean altitude of the area 

is about 600m above mean sea level. The study area (ZAINAWA), where the survey is carried 

out is bounded by latitude12°36  to latitude 12° 46 North and longitude 08°26  to longitude 

08°65 East with an average elevation of 600m above sea level. 

1.4 Location and Accessibility of the Study Area 

Zainawa village via Jogana is situated in Gazewa Local Government Area of Kano state 18km 

south east of Jigawa state. Accessibility to the Zainawa village is only by the Kano-Jigawa road 

which is a prominent federal road. A number of all season motorable roads, some of which are 

old tarred roads  also exist within the village. 
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Figure 1.2 Generalized geological map of Kano and Jigawa State (after Jones and Sarah, 1988) 

 


