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ABSTRACT.

A geophysical evaluation using Electrical Resisfivhethod for groundwater exploration
at llara-Remo, southwestern Nigeria was carried dilie investigation involved the
utilization of Vertical Electrical Sounding (VESgahnique with schlumberger electrode
array system. The studied area is located witlersddimentary basin (Dahomey basin) of
southwestern Nigeria, ferrigenous sandstone wasdf@a be the major rock type in the
study area. The data acquired from the ten (10) ¥t&&8ons were interpreted using the
partial curve matching method and computer assitteation technique. The VES results
of the data revealed three to five layers whicHude the topsoil, clayey/sandy clay,
clayey sand, conglomeratic sandstones and sandst@tesands with resistivity values
ranging from 133.3-1305(Bm, 41.6-1924.50m, 488.4-9658.32m, and 164.1-8095.6
Qm. The sanstones/ wet sands constitute the maiifeagmits. From the overall results
the studied area can be classified as prolific gdoegroundwater development.

KEY WORDS: Electrical, Groundwater, Exploration,dBeentary terrain, Southwestern
Nigeria.

INTRODUCTION

The availability of quality water resources hasale been the primary concern of societies in (Strici and
Arid region, even in areas of more abundant rdinfak problem of obtaining an adequate supply uslidy
water is generally becoming more acute due to iemeeasing population and industrialization.

As a result of this, surface water cannot be degleledthroughout the year, hence, the need to loolother
alternatives to supplement surface water. This make world to depend on the largest available ceoof
quality fresh water which lies underground and thiseferred to as Groundwater. It is the watedtielthe
subsurface within the zone of saturation under dstditic pressure below water table.

The groundwater can be in sedimentary terrain wiliteie less difficult to exploit except for its chmécal
composition. It can also be in the basement comi@erin where it can be a bit difficult to locatepecially in
area underlain by crystalline unfractured or unWvegd rock. The research for groundwater todaybleasme
essential, due to its cheapness and its chandetaihing quality water from the bedrock.

Therefore, the application of geophysics to thecsssful exploration of groundwater in sedimentanyain
requires a proper understanding of its hydrogeckdgcharacteristic. Evidence has shown that geopdlys
methods are the most reliable and the most accunatns of all surveying method of subsurface stratt
investigations and rock variation (Carruthers, 1888 Emenike, 2001).

Several methods employed in groundwater exploratiolude electrical resistivity, gravity, seisminagnetic,
remote sensing, electromagnetic e.t.c out of whitie resistivity method is the most effective focdting
productive well since the Vertical Electrical Sourgd(VES) method can provide information on tlestical
variation in the resistivity of the ground with diemnd the Constant Separation Traversing (CSTYiges a
means of determining interval variation in the s#sgity of the ground (Olayinka and Mbachi, 1992 ,
Olorunniwo and Olorunfemi 1987, Ariyo,2003).
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AIM OF THE STUDY
The research work was carried out in order to fmvénsight into the subsurface geology of llarau@&tate
Southwestern Nigeria with the following objectives:

(1).To detects subsurface layering and thicknedglzir resistivities.

).

).
4.

(5).

To investigate the hydrological conditionsteé area with the view of delineating the poterdiaa for
groundwater development.

To locate possible and suitable site for patishe boreholes in the study area.

To calculate the geo-electric parameters sashresistivity, anisotropic coefficient, longitudin
conductance etc. in order to delineate good aqmiee,

To detect depth of bedrock and soil profile.

LOCATION AND ACCESSIBILITY OF THE AREA

The study area is one of the major towns in RemdiNbocal Government area of Ogun State Nigeriiet
within the sedimentary terrain of southwestern Negdetween longitude®3#2.5'E and 344.5' E and latitude
6°55.5' N and %7.5' N and cover an area extent of approximatgl§ @n?. The study area is accessible; it is
linked with some town like Ode Remo, Akaka, llisand Irolu via motorable roads and some villages by
footpath. (Fig. 1).
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FIG.1 LOCATION MAP OF THE STUDY AREA SHOWING THE VEPOINTS

GEOLOGY OF THE STUDY AREA

llara lies in the sedimentary basin. It covers pérthe Abeokuta group of the Dahomey basin. Thedkota
group consists of coarse grained poorly sorted eeigas and ferruginous sandstone. The sandstomkosi@a
and has fair to good bedding. Minor intercalatidnmarine shale and mudstone to exist (Adegekel,

1976).The age of the basal members of the formagiomt known. It is certainly diachronous and tislably
not older than Maastrichtian. (Fig 2)
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FIG. 2: GEOGECAL MAP OF THE STUDY AREA

METHODS OF DATA AQUISTION AND INTERPRETATION

The type of geophysical surveying method used dutte course of this project, is the Electrical iRsty
method, which investigates the subsurface conditmnpassing electric current into the ground tgtoa pair
of current electrodes and measuring the resultoigge difference between a pair of potential etetds.

The Electrical Resistivity method is based on thieqgiple of measurement of physical parametershef t
formation namely the electrical resistivity and tfaetors, which control the electrical resistivity rocks,
include the amount and arrangement of the rockngrgiorosity of the rock, and the salinity of satung
subsurface water.

Interpretation of electrical resistivity is usuaNsery difficult in the absence of other geophysidata, not

withstanding, the apparent resistivity curves oistdi during the field procedure can be interpreteth b
qualitatively and quantitatively, but the quantitatmethod seems to be the simpler of the two tduts simple

theoretical basis, and best used for the logaritbraes of VES.

The data of the vertical Electrical sounding (VB$} usually presented as a series of apparentivigisvith
increasing electrodes separation. These curvesagiglitative representation of the variationhe tesistivity
with the depth.

Several authors have introduced many methods efgrgting resistivity data obtained in the field¢ls method
includes numerical method of interpretation, intetation by curve matching technique and interpiataby
auxiliary point, method (Zohdy, 1965) or with thentputer assisted program. But in the course ofwhiek
only two methods of interpretation were adopted trase are partial curve matching and computeatiter
programme called RESIST.

This consists of comparing successive portiondefield curve with schlumberger theoretical mastawes of
similar shapes.
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The apparent resistivity is plotted against ela®#repacing on a transparent bi-logarithm papehefsame
modules as the theoretical curves. The field cuoreshe transparent sheet are super imposed oxendister
set. Matching starts from the left hand side @& fhrofile towards the right hand side, then thefilgras

adjusted towards the left, right, up and down twhgs ensuring parallelism of co-ordinate axeslurgst fit of
the field curve against one of the theoretical earg obtained.

The computer iteration method involves two maimesa which are a follows:
1. Determination of an initials model from the fieldte, which is achieved by curve matching
2. From the results of the curve matching, modelscfanputer modeling are obtained which give
the final accepted geoelectric structure.

A fast observation is allowed based on this alienatature of the program. The layered parametersltered
until a good fit is achieved between the observed @alculated values. The iteration process ofegan go
as far as 30 times in achieving a perfect matdbr afhich the computer displays the final resulth# iteration
in form of curve and the layer parameters. Thishoetis the most efficient method of all the intetation
methods in terms of speed and accuracy.

RESULTS AND DISCUSSION

RESULTS

The interpretation of the sounding curves was dbath qualitatively and quantitatively. The qualitat
interpretation entails the observation of the sénm@durves as plotted on the bi-logarithm graphepap

Ten VES stations were conducted in the study Argaguthe Schlumberger array. The result revealed th
presence of three to five (3-5) layers.

LAYERS VES CURVES.

Two VES stations (VES 1 and 3) in the study aregel@geoelectric layers. The topsoil has resistivlues of
1305.6 and 207.8 ohm-m and thickness values ofabh® 2.0m respectively. The second layer which was
classified as sandy has resistivity values of 7308 1924.5 ohm-m respectively. The last layeagistone

with resistivity values of 5823.8 and 1355.4 ohmiihe depth to basal rock is 6.5 and 20,2 m resgaytiThe
shallow depth to basal rocks in these VES statioay not be able to sustain accumulation of quantity
groundwater.

LAYERS VES CURVES.

These VES curves comprises of VES 4.6.7, and 8 $tafons. They revealed the presence of 4 geoklectr
layers which has been classified as topsoil, saoldyey sand, conglomeritic sandstone and sandstdre
topsoil has resistivity values ranges between 18hd 660.0 ohm-m with an average thickness of 1THme.
second layer has resistivity values vary betweeh@and 995.5 ohm-m with an average thickness 38m.
The resistivity value for layer 3 varies betwee%5 and 8646.7 ohm-m while that of layer 4 was.3&hd
8095.6 ohm-m. There is decrease in resistivityegslbetween layer 3 and 4 in VES 4, 7, and 8 sttidrich is

an indication of water saturated zone.

LAYERS VES CURVES.

These set of VES curves were found in VES stathris 9, and 10. They displayed 5 geoelectric kysrich are classified
as topsoil, sandy clay, conglomeratic sandstorzgjstones and wet sand. The resistivity of theselgetric layers ranges
between 133.3 and 516.9 ohm-m, 41.6 and 287.9 ohd200.0 and 8383.7 ohm-m, 2822.3 and 9658.3, &ddlland
1077.0 ohm-m respectively. The depth to basal roekges between 35.1 and 111.8 m. These VES datan be
classified as prolific zones for groundwater depetent in the study area.

GEO-ELECTRIC LAYER

Geo-electric section of the study area was produeactaling three to four geo-electrical layerg tbp soil, clay/sandy
clay/clayey sand/ sandy, the conglomeritic sandstord sandstone/wet sand as illustrated in Figgi3la
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The top soil which is the first layer has residfiwalues ranging from 1338n to 1305.62m and depth
ranging from 0.6m to 2.4m.

The second layer which can either be clay/sandy/dkyey sand/sandy has resistivity values randiog
41.60m to 1924.%m and depth ranging from 2.4m to 20.2m.

The third layer which contains conglomeritic sandst has relatively high resistivity values rangiingm
488.42m to 9658.82m and depth ranging from 20.8m to 111.8m.

Depth (m)

Legend

- Topsoil between (166.00m - 310.90m)
- ci Clay/Clayey 129.40m-8300m
- Conglomeritic Sandstone 2822.0m —66910m

- Sandstone/wetsand 164.10m-8095.60m

Scale
Vertical: 2cm =10m
Horizontal: 2cm =200m

Legend
B v-r=cit betwenn (133.30m - 1305.6am)
Bl =-ro 41.50m —1924mm
Bl <oroiomenucisanastons sas.40m —saseisam
s

cale
Vertical: 2cm =10m
Horizontal: 2cm =200m

Fig. 4 : Geoelectric section through VES 6-10
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The last layer is made up of sandstone/ wet sasddsstivity values ranging from 16 to 8095.62m.
This layer has the potential for groundwater.

The sandstone/ wet sand are the main aquifereistudy area; they are usually associated with pagosities
and permeabilities. (Ariyo, 2005). They should atsastitute the object of further exploration feogndwater
in the area. It should be noted that sandstonesared are found at different depth in the studg.are
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