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ABSTRACT

The purpose of the geophysical survey was to investigate the subsurface geologic parameters of the aquifer layers.
ABEM 1000C Terrameter with an inbuilt booster was used for the study. Vertical Electrical Sounding (VES) in
eighty selected locations were sounded with the Schlumberger array. The geo-location data of VES sites were
obtained with the GPS map 76csx. The maximum current electrodes spacing was 1,362 m, except in VES 13, (510
m), VES 14, (430 m) and VES 17, (928 m). The investigation showed that the study area is made of 5-8 earth layers
with various thicknesses, (13.7 m-181.6 m), depths, (38.9 m-198.6 m) and resistivities, (115 Qm-18,111.8 Qm)
respectively. The curves were of the types, HAAKQ, AAK, AAAK, AKQH, KQQH, AAKH, AKQ, AKQQ, AAKQ,
HAKQH, AAKQH and HKHAKQ. Most of the curves have the ascending A-type, an indication of a horizontally
stratified homogenous earth.
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INTRODUCTION

The greatest benefits of geophysical methods coom fising them early in the site characterizatiocess since
they are typically nondestructive, less risky, qovmre area spatially and volumetrically, and regjlgéss time and
cost than using monitoring wells. On the other hamdat skill is required in interpreting the dgemerated by these
methods, and their indirect nature creates unceigai that can only be resolved by use of multipkethods and
direct observation. Consequently, preliminary stiaracterization by geophysical methods will ugulaé followed
by direct observation through the installation afmitoring wells. Geophysical techniques can be dsed number
of purposes in ground-water contamination studi@splogic characterizatiorincluding assessing types and
thicknesses of strata and the topography of theob&dsurface below unconsolidated material, andegging
fracture mapping and paleochannels.

Over the years Electrical Geophysical Prospectireghidd has been used for geologic mapping. Usingirial
resistivity method, one may measure potential, esrrand electromagnetic fields that occur naturallyare
introduced artificially into the ground. It is tlemormous variation in electrical resistivity foumddifferent rocks
and materials that makes these techniques pog3ibliord et al. 1976). The advantage of the gedatemethod
over others in the mapping of the subsurface ihéurbuttress by the work of (Pulawaski and Kutl®{77).
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Geology of the study area

The study area, Uhunmwode Local Government, (Figdriées north of Benin City, Edo state, within ptudes
5°45’E and 6°00°E and latitudes 6°15°N and 6°4&@dlogically, the study area is basically sand hétt betwee
the Niger-Delta bsin and Anambra basin. It lies within the aquifesr@&enin formation of the Nig-Delta basin and
aquiferous Ogwashi-Asab@rmation of the Anambra ba: (Aigbogun 2010).The Nige-Delta basin has been
simplified and divided into three rock units (Shend Stauble, 1967 and Reyment, 19t

1.The Akata formation (Imo shal— Which is the lowermost and consists of marine sedis of shale and clay
The top is deepest occurrence of deltaic sandsteds.

2.The Agbada formation (Ogwa-Asaba/Ameki) - whib overlies the Akata, and consists of paralic sedis of
shale and sandstones. The top is highest occurdcérstele with brackish water to marine fal

3.The Benin formation (Coastal plain san—which is uppermost and consists of thick Continlesends.

The Benin formation extends from the west acrosswthole Niger delta area and southward beyond tasep!
coastline (figure 2).
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Figure 1: Map of the study Area
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Figure 2: The Benin Formation
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Topography

Edo State is a low lying area, except in the ndatiat is Akoko Edo area where it is characterizgdibdulating
hills rising to a pick of about 572 metres. Theaan@der study is within the Benin lowlands. A sapthin, marked
with rivers, generally running towards the southw@&bere are few hills to the east and the landsdaains with by
the Rivers lkpoba and Ossiomon.

Climate

Edo State has a tropical climate, characterizetiioydistinct seasons, the wet and dry seasonswehaseason last
from April to November and the dry season from Dweber to March. Rainfall intensity decreases fromgbuth to
the north. In the south, average annual rainfall58-254 cm (60-100) and in the north, average annual rainfall
127-152 cm (5060). The dry season sets in as a result of the inflaeof the north-east trade wind. The
temperature averages abouf@3in the rainy season and°@8in the dry season.

MATERIALSAND METHODS

The materials used for this research are the ABEMIOC Terrameter with an inbuilt booster to ensueeper
penetration of current. This equipment has the dapaf displaying computed apparent resistivitytloé subsurface
depending on the parameters of the array usedpas. ifthe GPS map was used to geo-locate the VE&oi
Resistivity method was adopted using Schlumbergafiguration. Electrical method involves the apation of
different principles, but each is based on thetetsd properties of the medium (Egbai and Asokiig98; Egbai,
2011). Quantitative measure of the conductivitypemties of the subsurface can be used to find dapdhthickness
of layers in the earth with anomalously high or loenductivities. The irregularities in the eartindactivity below
affect the relation between the current and paéuntiop at the surface. For the Schlumberger aromfiguration
that was used in this research figure 3, wizeiethe potential electrodes separation arslhalf current electrodes
spacing. For accurate resulisshould be less than one fifth of The apparent resistivity at the centre of
Schlumberger array is:
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Figure 3: Schlumberger Array
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RESULTSAND DISCUSSION

Table 1: Showing Aquifer parametersand Curve Types

) Resistivity Thickness Aquifer Lat Lon Elevation
VES L ocations (Qm) (m) Depth (m) (Deg) (Deg) (m) Curves Types
P1>P2<p3<ps<ps>pe>p7
1 | Ehor 4570.4 74.2 179.8 6.63 5.99 236 HAAKD
2 | uni 9544.1 58.8 72.9 6.66 6.00 198 PuSpa TP <P 7Ps
3 | ugieghudu 1 18111.8 65.7 98.6 6.54 6.03 199 P1< P2 <P3=Ps <Ps>Pe
AAAK
4 | Ugieghudu 2 216.3 85.1 168.9 6.52 6.04 144 P <p2<A‘}’<35‘|’_‘|‘>p5<p6
- P1<p2>P3>Ps>ps<pe
5 | Egbisi1 183.6 82.6 1437 6.5 6.05 118 Kooh
.. P1<p2>P3>Ps>Ps<pe
6 | Egbisi2 1155 1211 163.4 6.49 6.05 141 ol
P1<P2<P3<pa>ps<Ps
7 | ohe 287.4 144.0 173.4 6.45 6.04 162 PO
8 | Eguaholor 3734 42.4 100.4 6.43 6.02 158 pl<p2;ﬁ35"“>"5
9 | llobifguobge 786.6 48.1 118.1 6.36 5.96 138 ”1<"2<Ap;f<p|f|>"5<"6
- P1<p2<p3>Ps>ps>pPe
10 | Iguelenisi 4492 47.7 136.2 6.34 5.94 112 ARG
11 | Iguehana 2 2085.9 44.4 93.3 6.33 5.91 111 pl<"2;§35"4>"5
12 | Iguehana 1 982.6 45.7 129.7 6.32 5.90 108 P1<P2<Ps=ps>Ps>Ps
AAKQ
. P1<p2<P3<Ps>ps<pe
13 | Ugoneki 986.5 30.1 38.9 6.31 5.88 81 PO
P1<P2<P3>ps>Ps>Ps
14 | Oke 544.1 458 87.7 6.70 5.90 138 ARG
P1>P2<p3<ps>ps>Pe<p7
15 | Irhue 2466.5 137 46.8 6.39 5.94 211 Pon
P1<P2<P3<Pa>Ps>Pe<p7
16 | Ugha1 3803.7 247 112.6 6.54 5.88 137 AR
P1>P2<P3<Pa<Ps>Pe>p7
17 | ugha2 2040 63.8 124.4 6.55 5.88 166 PAAkS
P1>p2<p3>pa<ps<pe>p7>ps
18 | Ugha3 2070.3 1816 198.6 6.55 5.8 166 ARG

The various type curves as observed in the arestuofy are as shown in table 1. The field data aeduivas
adjusted and curve-matched before computer iteratising the Interpex Ix1Dv2 software. The geoelesections
of all the VES points indicate that the differemfuder layers have the following characteristictieTresistivity
range from (115.5-1811.8) ohm-m; while the thicleearies from (30.1-144.0) m and depth has thegaf¢38.9-
198.6) m. The curves were of the types; HAAKQ, AAKAAK, AKQH, KQQH, AAKH, AKQ, AKQQ, AAKQ,
HAKQH, AAKQH and HKHAKQ. Most of the curves havedhascending A-type, as shown in Figure 4(a-f), an
indication of a horizontally stratified homogenaemrth (Keller and Frischknecht, 1966), (Bhattachaagd Patra,
1968) and (Aigbogun, et. al, 2010). The result® akow that the confined aquifers have thick laysrd also
relatively deep which indicates that the study draa a good potential for ground water utilizatfon domestic,
agriculture and industrial purposes. The aquifgtideontour map and bedrock resistivity image majchvallow
us at a glance to view the information of the statBa are shown in figures 4 and 5 respectively.
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Figures 4(a-f): Some of the VES Curves
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Figure 6: Bedrock Resistivity Image M ap

CONCLUSION

After the analysis of the acquired field data, thsult show that the study area is made of 5-&hdayters with
various thicknesses, (13.7 m-181.6 m), depths,9(38:198.6 m) and resistivities, (11Gm-18,111.8Qm)
respectively. The curves were of the types; HAAKEAK, AAAK, AKQH, KQQH, AAKH, AKQ, AKQQ,
AAKQ, HAKQH, AAKQH and HKHAKQ. The investigation ab reveal that the confined aquifers have thick
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layers and also relatively deep which indicates tha study area has a good potential for grounigmailization
for domestic, agriculture and industrial purposes.
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