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Abstract

A resistivity survey was carried out in order to study groundwater conditions (such
as the depth of aquifer) in Crawford University, Faith City, Igbesa. Three (3) vertical
electrical soundings using Schlumberger array were carried out at different locations.
The Schlumberger resistivity soundings were carried out with half- spacing in the
range of 1- 178.00m.Theresistivity data were used to determine the depth and nature of
the aquifer, and they confirmed that the aquifer in Crawford University is mainly
sedimentary.
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1.0 Introduction

The purpose of this paper is to use resistivityadatd interpreted geoelectrical soundings to saglyifer conditions
such as depth and nature, in a particular arearavford University. The study can also help to magkejections for
groundwater supplies in the area.

For decades, the use of geophysics for both groatefwesources mapping and for water quality evialng has
increased dramatically. The vertical electrical rating (VES) has proved very popular with groundwateidies due to
simplicity of

the techniques. Traditional method for charactegdayers include test hole drilling and analydidog, the objective
being to characterize the thickness and / or |atettnt of the protective layer. Disadvantagesuafh investigation are that
they can be labour- intensive and expensive. A mrofi geologists [1] in their exploits examined tgeochemical
composition of groundwater quality in this commuyrihiat habour Crawford University.

2.0 Geology of the study area

Crawford University, Faith City, Igbesa, Ogun Stistesituated within longitude N66B5 and NO0&36 and latitude
E003 04 and E00305 in Ado Odo/Ota local Government Area, Ogun Sthligeria.(Figure 1). The study area forms part
of the Dahomey (Benin) basin, a very extensiveraedtary basin on the continental margin of the ®élGuinea, which
extends from the Volta River Delta, Southeasterar@hin the West, to the Western flank of the NiQetta [2, 3]. This
Formation known as coastal plain sand is made oflpsorted sands which are in parts cross- beddedshows transitional
to continental characteristics like llaro and AbetakFormations. The thickness of the coastal paimd ranges from 10m
from 100m while the ages fall under Pleistocene @iigocene [1]. Despite several published workstton stratigraphical
and paleontological aspects of the Southern Nid&ria5], unresolved controversies still surrouhd homenclature, type
section, and superposition of many rock stratigiaphits particularly in the Paleogene of SouthwasNigeria.

The sedimentary basin in the Southern Nigeria itiglly divided into Western and Eastern portionsthe Okitipupa

ridge a submarine basement whose outcrop approdokes of the coast at abot30' E . In the Western part of the basin,
sedimentation did not begin until the terminal s&gf the Cretaceous whereas, the earliest trassgrein the Eastern part
was during the Albian. Tertiary sediments accunaaldh the eastern half of an extensive Mesozoice€eic coastal basin
which extends from Ghana in the west to Camerouthéneast. Marked variations existed in the texand thickness of
about 10,000 to 12,000 metres beneath the shéiedfliger Delta [6] .

The Paleocene sea covers the Southern Nigeria dimterentire westward to Republics of Benin and Togbe
Paleocene deposits are characterized by extremeig lateral facies changes. In Eastern Nigeresthata are large,
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composed of dark grey, thinly laminated friable Isi@le with occasional admixture of clay ironstame sandstone beds.
To the west, biogenic limestone of the Ewekoro Fadiom are found in the lower part of the Paleocseetion [1]. The
Paleocene deposits in Western Nigeria were attebgiddcal crustal elevation which resulted in irdise erosion of the
upper units of the limestone. Glauconitic shale Bhdsphatic materials accumulated on the surfatieedfmestone.

3.0 Methodology

Vertical Electrical Soundings (VES) were carried outhe study area with an ABEM TERRAMETER SASdisl
Averaging System) 3000B with booster SAS 2000 mactufed in Sweden was used for taking surfacstigsy readings.
The equipment is light and powerful for deep peat&ins. The resistivity survey was completed witiheé sounding
stations. The VES was conducted by using the sdhduger array (AB) ranging from 2 metres to 356 s®e{AB/2 was 1 —
178m). The field data acquisition was generallyriedr out by moving two or four of the electrode®didetween each
measurement [7].

The VES of the three sounding stations were obtlame plotting the calculated apparent resistivigpiast electrode
spacing. Computer programs for reducing geoeledtsicunding curves into thickness and resistivityndividual layer were
applied. The field curves were interpreted by thethnd of curve matching. The field curve and theulteof the curve
matching were then subjected to computer assis¢edtive interpretation. The end result of thedieteasurement is the
computation of the apparent resistitivity, using #guation
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and

p.= Apparent Resistivity

K = Geometric factor

V = Volt; | = Current;

R = Resistance

AB = Current Electrodes Separation
MN = Potential Electrodes Separation.

4.0 Discussion and conclusion
The geoelectric section of VES 1 shows six geoetelstyers and its apparent resistivity curve s &KQQ — type, with

P <P, <pPy>p,>p;>pPs . The first layer has a resistivity value of 140IM with a thickness of 0.70m

indicating the top soil. The second layer has @tigity value of 281.6@2mand a thickness of 2.60m, and it is made up of

clayey sand. The third layer with a resistivity walof 469.862M and a thickness of 6.00m contains sand. The famth

fifth layers are composed of very dry sand. Theyeheesistivities of 2692.1€m and 2148.1@mM and corresponding
thicknesses of 14.40 and 28.30 metres respectiVély. sixth layer is the aquifer layer. It consisfsclayey sand with a

resistivity value of 223.300m.
The geoelectric section of VES 2 indicates sevearelgetric layers and its apparent resistivity cuisvéhe KQHKQ —

type, withp, < 0, > p; > P, < Ps > Ps > P,. The first layer has a resistivity value of 136(3m and a thickness of
0.50m is the top soil. The second layer which hessestivity of 1380.40m and a thickness of 1.7@muld be very dry sand.
The third layer of resistivity value 658.92m and a thickness of 2.00m contain lateritic samd] it is suspected to be a
shallow aquifer. The fourth layer with a resistvif 409.60Q2m and a thickness of 4.20m is composed of sand fifthe
and sixth layers are made up of very dry sand wasistivities 2797.400m and 1231.2€@2m, and a corresponding

thickness of 27.00 and 45.10 metres. The sevewdr ontaining clayey sand and having a resistivitiie of 263.6@2m
is the aquifer.
The geoelectric section of VES 3 expresses seveelggric layers and its apparent resistivity cus/éhe AAAKQ —

type, with o, < p, < P, < P, < Ps > Ps > P,. The first layer with a resistivity value of 66.00mM and a thickness of
0.60m is the top soil. The second layer of resistivalue of 315.8@2m with a thickness of 0.70m contains very dry sand.
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The third layer has a resistivity value of 117:Qmand a thickness of 2.30m .It is suspected tlateritic sand. The fourth,
fifth and sixth layers of resistivities 1323 Qm, 2002.32mM and 1435.162m, and thicknesses 13.60, 33.30 and 5!
metres respectively are composed of very dry s@he seventh layer which contains sand and has aivédgivalue of
909.700Qm is the aquifer layer.

Conclusively, the interpretation of the verticaéa@tical sounding data confirmed the existenceuitbble aquifer the
could be tappetbr borehole project in Crawford University at therious VES location

A rrad University
i Iobesa,@pun State, Nikeria.
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Figure 1: Map of Crawford University, Igbesa, Odéate, showing the VES locatio
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Figure 2: Field and theoretical curves for VE
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Table 1: Geoelectric layer parameter analysis of ES No. :

Usifo and Akinnawo Jof NAMP

Geoelectric layer ResistivityXm) Thickness (m) Depth (m) Lithology
1 141.90 0.70 0.70 Top soi
2 281.60 2.60 3.30 Clay san
3 469.80 6.00S 9.30 Sand
4 2692.10 14.40 23.70 Sand (very dry
5 2148.10 28.30 52.00 Sand (very dry
6 223.30 - - Clayeysanc
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Figure 3: Field and theoretical curves for VE

Table 2: Geoelectric layer parameter analysis of ES No. :

Geoelectric layer Resistivitym) Thickness (m) Depth (m) Lithology

1 136.80 0.50 0.50 Top soi

2 1380.40 1.20 1.70 Sand (very dry
3 658.90 2.00 3.70 Lateritic san
4 409.60 4.20 7.90 Sand

5 2797.40 19.10 27.00 Sand (very dry
6 1231.20 18.10 45.10 Sand (very dry
7 263.60 - - Clayey san
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Figure 4: Field and theoretical curves for VE
Table 3: Geoelectric layer parameter analysis of ES No. !
Geoelectric layer Resistivity(m) Thickness (m) Depth (m) Lithology
1 66.00 0.60 0.60 Top soi
2 315.80 0.70 1.30 Sand (very dry
3 1171.60 2.30 3.60 Lateritic sani
4 1323.50 10.00 13.60 Sand (very dry
5 2002.30 19.40 33.00 Sand (very dny
6 1435.10 23.30 56.30 Sand (very dry
7 909.70 - - Sand
Table 4: Summary of results
Geoelectric Curve Depth to Latitude Longitude Elevation
Layer Shape Aquifer(m) (m)
1. AKQQ | Below 52.0! E003 04 33.7 Nog&’ 35 34.7' 41.50
2. KQHKQ Below 45.1( E003 04 24.4 Nogé’ 35 39’ 44.30
3. AAAKQ Below 56.3! E003 04 54.9 No6’ 35 42.4' 42.30
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