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INTRODUCTION

In N1

Nigeria, like most developi ; "
3 3 INg couniries ; .
D ol TR U Al 2 s of the world, clean water is not
yavaliaplc nay not pe available atall (O}"CQUIL ]988).‘
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Asienificant feature in o . " : 4 )
AS) ‘; :_L_l ¢ in ground water study is the aquifer. This is a geological
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THEORY
i istivine method as a tool for geophysical exploration is based
on the fact that the underlving rock materials have resistance to current, and
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as such Ohm'’s law could be applied to them.

If the earth is homogencns. the resistivily measure ‘s fyue jo3ilivi
a weighted average of the

otherwise it is cailed apparent resistivity, whicn 1s 2 weighted
resistivities of the various formations.
The usual practice is to introduce current into the ground by means of
current electrodes and measure the potential drop through a second
potential electrodes
Adopting Ohm’s law, the voltage

V=IB OrR=w] swesrmmnmer= (N

R. the resistance of the body 1s

R=pl/A Andp=RA/L ---mme--mmmmme- (2)

Where isthe resistivity of tha material ~flength:[.and area, A

Single Current Electrode/ potential Equation .

Using the equation (2). and considering a point source in a plane. which 1s

bounded between a perfect insulator and a semi-infinite 1sotropic
- homogenous conductor of resistivity, , (fig 1£| = ’

Perlzct instulator
bRfinis 1=ssioaty)
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Figl

Response of the hemispherical shell of radius x is from equation

(3)R=pdx/2¢ x

By applying Ampere's rule and Ohm's law, the current flowing across th

shellis
=y-(v+dyv) =2rx dv
pdx p dx
Or dv=-pldx ==es-mr--mmmmommm- 4)
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Ihe clectrodes are collinear and the current €léctrodes Gre relatively

widely spaced apart while potential clectrodes, which are in between (G
1y current electrodes are ciosely spaced and fixed'in position. By app} w
cquation (6) 10 ihe parameters of fig 3. it gives =

Zva.

p=21

applying

’

4 o] e |
AB X [(4X2 - Qff o)

Often the values of *a’ is small compared with *b* and the increments inb are

mtearal multiple of 2a. if thig is the case and b =(2n. +] Ya. where. n is an

intever, then equation (8) becomes | | v -
P=-an(n '-"7..])'\;“ | < L B |
Here K="a(n+ 1M orrrnrrenn 9y -

i rat i e Ty 4 e
Usually the current input is kept constant. but i b réaches such a ldrge value

that the voltacze between the potential probes is'too small for accurate

reading. the current may be increased or the value of a’ increased. .- .- i
FIELDWORK/STUDY AREA ' - o

This study was carried out in Owzn Local Government Arca of Edo state,
Nigeria. Three locations were chosen for this study. These are Ozalla 6.01
6. 47TN:-Uhonmora 3.57 F:6,52°N and Sabo 50,56’E;60,54°N. (Oredo
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L.GC.1992).
These formed a “block of study” 1o show how the lithology and aquifer
level could change with a Block of 50m which this study

linear pattern.

Instrumentation/Array system: The schlumberger array ( fiz3)sy
was chosen for this study because, in addition to 115 beiN2 widely used,
. . - - PR o 1
it is less sensitive to the influence of near-surfzce lateral
heterogeneities. The Equipment include:

(1) Cables
(i1) Electrodes
(iii) ABEM TERRAMETER

PROCEDURE AND MEASUREMENTS

At the site. the cables were connected to the terrameter, which has four
terminals (two potential P, and P,; S,and §, current terminals). These cables
were connected to four electrodes. Those connected were P and P,, whichare
fixed, while the distances of S, and S. from the fixed ones were varied. Eacii
electrode was driven into the ground and the eguipment swiiched on.
Readings were then and the equipment switched off 10 allow for the
movement of the current electrodes (S, and S,). This vielded 2 rapid.k-_;
decreasing potential difference across the potentizl electrodes. T'h_is potentia:
difference ultimately exceeded the measuring capacity of the instrument.
thus necessitating the introduction of a new value four times larger than the
preceding value, and the survey continued. A total of 42 vertical soundings
were taken, 14 in each location.
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DATA ANALYSIS

Tables 1-3 show the current electrode separation AI/2 during the measured
: d.

eerved values of resistivities at each <oundine. - - .
sbefied ounding. and (he corresponding

amputed values. laver and laver thickne . oF i .
computed , ! ickness. Computer iterative analysis

employing digital linear filters was emploved in the analysis of data T —
} Y yusing the

programme in Ambrose Alli University, Ekpoma. Computer centre., § I
: - aEvera

computer programmes have been written for (similar) resistivity

interpretations (Osemeikhian and Asokhia, 1994). Like other programmes it

]
cave a set of layer parameter employing a 9 point and 20 point digital filter
(Koefoed. 1979). With®a set of layer model. and by trial and eror. an

appropriate modelis obtained with the Jeast possible error. The computer,ona

logarithmic scale graph. automatically plotted the araphs.

Table 1: Vertical Electric sounding (VES) for Ozalla

Layer Resnstmt) (Wm) Thickness (m)
1 507 ]
2 272 5
3 1466
161
-l .

B/ (m) Obeepied valnes (/-mi f]\mpu!nfl Valneg _l
[.00) 561 335.48
1.47 428 492.76
2.15 344 428.70
3.16 272 366.96
4.64 302 335.92
6.81 384 351.18
10.00 481 417.30
14.70 615 51983
21.70 703 672.25
31.60 867 832.80
16.40 1000 993.89
68.10 1210 1140.73
100.00 1466 ©1239.44
147.00 1372 1245 59
. RMS Error: 10.42% /
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o result and conclusion |

RECOMMENDATIONS
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pable 1. Below shews .lh.- ~l1‘:l1lwll:‘:l1,1:; j‘:-;i‘;‘\:f?‘]“ of the computer iterative
_l'\\l‘-.i“\i‘”‘i\:\‘\ll“'! £ L L5 B LN N A4 L8 (SISHITRIA N o
il The exasting borehole hthology shows that Ozalla has the first aquifer ot
Pahle 4 L ayver Parameters of L ocations approximately 6m. However. there was no borehnle 1oz 10 compare with
s 7 TR ey P _ Sabo and Uhonmora locations. It is recommended that there is need 1o
T I R LN BB b B L b B LS | LLUCRIC I N _ I APDrovimate Aauifer lerth A I3 Xl
e R [ . o NS . idepth | compare the results with borehole log to confirm the lithology.
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