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Abstract Well-drilling for groundwater exploration is often costly, thus it is imper-
ative to avoid drilling dry borehole and low-yield borehole. Geoelectrical soundings
were conducted in the new Canaan-City residential estate of Canaan land Ota, Ogun
state. The results of VESs from the study area revealed five to six layers of five
geoelectrical units which consist of the Topsoil, Sandy clay, Lateritic clay, confining
bed (clay) and Main aquifer (sand). The depth to the top of the main aquifer is in the
range of 40–112.4 m. The research has further revealed that the aquifer architecture
in this area is complex with undulating topography of the depth to the main aquifer.
Geophysical investigations are therefore recommended in this area for groundwater
exploration to be able to drill into the actual main aquifer in the area.
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1 Introduction

Groundwater exploration and management are becoming a necessity in this modern
age because the inability to access groundwater as well as a constant reduction in
water table makes it difficult to access this very important resource. Areas with
complex geology have problems assessing groundwater, which includes the drilling
of a dry borehole and drilling into low-yield aquifers in which groundwater is only
available during the raining season. Thus, understanding the subsurface characteris-
tics will help to better estimate aquifer locations; develop and manage the ground-
water availability for our own gain. Groundwater investigation using geoelectrical
resistivity technique is essential as it provides a clearer understanding of the subsur-
face geology and characteristics of the aquifer in the area [1–8]. A lot of money goes
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Fig. 1 Location of study area showing the VES points

into drilling of boreholes, and there is a need for a better description of the aquifer
properties and even the depth-to-aquifer.

The focus of this research is to use geoelectrical resistivity method to determine
the groundwater potential. It involves conducting the vertical electrical sounding
(VES) essentially using the Schlumberger electrode configuration at different points
within the new residential estate called Canaan-City within Ota. The understanding
of the subsurface information will serve as a guide to groundwater exploration,
development and management [1–8] within the estate. The selected study area for
this project is Canaan-City residential estate within Ota, Ado—Odo/Ota, Ogun state,
southwestern Nigeria (Fig. 1). This lies approximately within latitude 6° 39′ 22.31′′
N and 6° 39′ 32.49′′ N.

2 Methods

Vertical electrical sounding has been carried out at different points on the study area
using the Schlumberger electrode configuration at 12 different points. The largest
current electrode spacing (AB/2) was 240 m on a logarithmic scale which began at
1.0 m. The apparent resistivity of the traverses was measured using the ABEM (SAS
4000) Terrameter which was set to take the readings at a minimum of 3 cycles and
a maximum of 4 cycles (i.e. it will take the mean of 3 or 4 readings). The spacing
of AB/2 started at 1.0 m and increased while potential spacing (MN/2) was fixed at
a point until AB/2 became large that an increase in potential became necessary. The
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measured apparent VES resistivity data were processed using WinResist software to
obtain the geoelectric layer parameters.

3 Results and Discussion

The interpretation of the sounding data as presented in Fig. 2 revealed five to six
geoelectrical layers (Fig. 3). The first layer is the topsoil, a clay unit with inverse
resistivity range of 243.5–662.9�m,with a thickness range of 1.5–2.7m. The second
layer is interpreted to be a sandy clay unit with inverse model resistivity range
of 415.3–1116.9 �m and the thickness range of 2.2–10.5 m. The third and fourth
delineated layers are interpreted to be lateritic clay with resistivity range 171.2–
1855.0 �m and thickness up to 53.9 m. The fifth layer is the confining bed which
is also a clay layer with resistivity range of 263.5–2273.8 �m and thickness range
5.7–56.8 m. The sixth layer is interpreted to be the main aquifer unit which is a
coarse sand layer, the resistivity value range 151.1–530.3 �m. The depth to the top
of the main aquifer within this part of the Canaan-City is averagely between 40 and
112.4 m. They equally revealed the irregular nature of the top to the aquifer in the
area and confirmed the main reason for the fact boreholes drill at different points in
the area will hit the main aquifer at different subsurface depths (Fig. 3).

Fig. 2 Representative inverse resistivity models of VES 1–4
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Fig. 3 Geoelectrical section through VES1-7

4 Conclusions

Geoelectrical soundings were conducted in the new Canaan-City residential estate
of Canaan land Ota, Ogun state. The study was conducted so as to avoid drilling dry
borehole and low-yield borehole in the area. The results revealed subsurface stratig-
raphy with geoelectrical units including the Topsoil (clay), Sandy clay, Lateritic clay,
confining bed (clay) andMain aquifer (sand). The depth to the top of themain aquifer
is in the range of 40–112.4 m. The delineated main aquifer architecture is generally
complex with undulating topography, thus targeting this aquifer may be difficult at
some points. We therefore recommend geophysical investigations prior to drilling
any groundwater borehole in the study area.
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