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ABSTRACT

A geophysical survey involving the Schlumbergeticadrelectrical sounding (VES) electrical resistyvwas done
in Ode Aye, a sedimentary area in, southwesterreidigwith the aim of delineating and characteriziaallow

aquifers in the area. In this study twenty-four \dE&tions were occupied along six traverses. Thdystlelineated
three distinct geologic units-the lateritic top sand layer, the loose sand/sandstone layer, d&edshale/sandy
shale layer. The middle layer (loose sand/sandestiayer) was delineated as the aquifer unit whiange in

thickness between 7.5-32.1m. The aquifer unit veageher characterized as prone to contamination tu¢he

shallow nature of the overburden top layer. It veaggested that boreholes drilled in the area shdnddproperly

cased to enable the sieving of the recharge groatetw
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INTRODUCTION

Ode Aye is underlain by the sedimentary rocks otlseestern Nigeria. Sedimentary basins generaliyaio large
water quantities [3] Several studies have beenethimut with the aim of achieving this fact usingoghysical,
geological, hydrogeological and a combination efélbove or other methods [2, 8].

Resistivity measurements are associated with vgrgepths depending on the separation of the cutrguatential
electrodes in the survey [1]. Geoelectric resigtigoundings have been employed in this study tmebte the
subsurface geological units, aquifer units and atterization of the shallow aquifer units in thear This is
because contaminated surface water has killed paagle than other substances in the world nectggitthe use
of groundwater [5]. The study is expected to ecbatme knowledge of the shallow aquifers and siccat® of
groundwater extraction in the area.

Theory
The resistivity of a medium is governed by ohms Valuich states that
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For two current electrodes at the surface of a lgenous isotropic ground (Figure 1a)
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Figure 1. (a) Two current and two potential electrales on the surface of homogenous isotropic grounth)
Determining the current density in uniform ground below the surface.
V = ﬁ

1 5T (3a)

1
Where A._ - I'72n

Since the currents at the two electrodes are emehbpposite, V due to,@t P is:

lp

Where =— = -
2ir A
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Where
p isthe resistivity of the medium (Ohms)
R is the resistance of the material/median (Ohms)
V is the potential across the material (Volts)
| is the current input (Ampere)
L s the length of the medium (M)
A is the cross-sectional area of mediunfYM
r is the electrode separation (M)

Equation (4) corresponds to the four electrodeaprormally used in resistivity field work. The pemt flow lines
are distorted by the proximity of,C
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The horizontal current density at point p (figut® Is given by;

I L
|, = — — = (5)

X 277- L2 %
2
z? +—
The fraction of current flowing through a striptbe vertical plané, ¢, between depth.Zand Z:
I L

Zﬂ((l %)2 +y? +sz

The fraction of the total current through a longpsZ,-Z;;
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Which ha sa broad maximum when L /2, Z, if Z2 - (7) becomes

Where

L is separation between current electrodes C1 &d C
Z is depth of Penetration

I, is current at depth = 0.5l

| is the input current.

When L = 22, half the current flows in the top layer and Hadfow it and since the potential variations measiate
the surface are proportional to the subsurfaceeatirfiow, much current should be passed into threumg and
sufficient spacing should be employed to reachahget of interest [9].

MATERIALS AND METHODS

LOCATION AND GEOLOGY OF THE STUDY AREA

Geographically, the study area is located on I0W&‘QE and Lat 834'60N and falls within the tropical rainforest
belt in Ondo State, Nigeria. (Figure2)[7]. It hagentle undulating terrain to the south with a gmaphic elevation
of approximately 75m above sea level. The annuap&ature ranges from 24%27ith a mean annual rainfall of
over 2500mm [4].

Geologically, the area falls within the Dahomeyibaasnd is underlain by the coastal plain sandshef Benin
formation (Figure 2). The sands are relatively ebrdnd non-cemented and the sediments deposited) dhe late
Tertiary-Early Quaternary period [6]. The formatienpredominantly shally with outcrops of shalergl@a spring
[8]. The aquifers are characteristically continéstnds, gravels or marine sands with the lategiich overlying
the sands as well as the underlying imperviouse#tiay member of the Akimbo formation. Adequatenfali is
however guaranteed in the study area.

METHODOLOGY

The geophysical study employed the electrical tiegis method-Schlumberger vertical electrical sduny (VES)

technique- along a total of five (5) traverses Im&N direction with inter-traverse and intra-tresge spacing of
100m. The PASI-E2 DIGIT meter was employed in théadacquisition. The computed apparent resistityies
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were partially curve-matched and iterated using WieRESIST software to generate corresponding getrd

parameters for interpretation.
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Figure 2 Geological map of Ondo State showing thely Area (after Les Editions 2002).

The geoelectric parameters are

RESULTS AND DISCUSSION

displayed as géoelsections (Figure 3) and the sections disptage (3) distinct

geologic layers. The topmost layer has resistiviajues in the range of 139.4-1290.6 ohm-m and tt@sk in the
range of 0.4-4.2m and the composition of this lagenainly lateritic topsoil and sand which congttthe alluvium
deposit in the area. The second layer has resjstralues in the range of 918.3-717 ohm-m and tiésk in the
range of 7.5-32.1m; and it is composed of loosel/samdstones. The third layer has resistivity \&inethe range
of 111-973.6 ohm-m comprising of shale/sandy shale.

The loose sand/sandstone layer constitutes théoshatjuifer units. The surficial aquifer unit(s) needetermined
from the sounding curve interpretation and suppblig contrasts in resistivity between the distigeblogical
layers. The depth to the top of the aquifer vairies 0.4- 4.2m across the area.

Qapth {m)

.
1 1 1
xxxxxxxxx:—:xxm—m__ 2T2
- e L S S e e
D!)(XKK}%\X:’CKKXIXHXX)!XKKRX?
W m oW w wAR WO W W oMM W W MM W om WM
L T T A A A
R T T T R T T Y
NI N
+ -+ + IR T S
xoww wlom ow w x a wW
;X MW o m W
L r. " I
Eo B
+ + + T e
+ +
+
+
e

472
Pelagia Research Library



Adv. Appl. Sci. Res., 2012, 3(1):469-474

Ozegin K. O.¢et al

[}
XXKX >.-;>vn)
w [ AR AR AW 4
BoX oKX e %xxxxﬁ
BILixxxxm..,.“.f & EERKE® u
- P
R §
EMEX KSR
LA O 4 WX N X M X
KRR KA n E R +
B 4 xu.xxxxxxx
BN
LA + xxxxx+
LR KRR R A R A K
xxxxxxmxx 1% Kx >Kxxxx ¥ ® +
L
E3 SO O B Kxxﬁ}{x x”xx .
K
xxxxxxx{x . W wwonx o %% K
KW X R OE R ROROK K
LR A 2 K& kR AR PR
LA 2 O O 4 AR A KKK RN
E T u;xxx;xyxxxxx + RK R R KK
K w A A 1 TREEEE
oAk dom
kX RARE| 4 A KE R R L
R ETE S+ R
xxxxxxxxxxxxx LR 4 1 RERRAK
EEX LXK xxxxxxxxxxxﬁ m xxxxxxﬁyxx
E R KK R OE R K R Kk x ] T
KR XX uaxxuzxxxxx b3 xxxxxx“mx
LA #

M ﬂ KA KR KR I
RSN ﬁ KRR + WIT xxxxzﬂ
LR A LS R A Kowoh ok oard ™
KE K BAK xxxﬁxi"xxxx.x
E K KEK

EEENE I A 4

NAK K A w S

XA AN N AN A A §

LA A KRk on o K| 4

XK AKX KK K EEE R X

RN xxxxxXxxxxx.x
HIS 3 S Y WK KKK

X AR X + T oA KK

e xxxxxxx

xxxxxxx . Oy L
Wk x t o 5 [0}

L + P +

KoM K x m
XX XXxx

LI ¥k E
HLERL 4 g + E
AKX AT

iR + E 'S

W " IR R xxx

m i x m JHHHHZHJHRVA in N ﬂ

'] Ko u -] W
- -] XL KR K KKK
i - NONK N K KX KR - xxxm * +
KRR 4 KA KX KKK KT P
¥y IR R .

4 1 KA KX KKK KX W
Hilxdx IR R
LI WAL RN N KN dbww +
Wy R 4
i x XA KX KKK KX P
R
xxxxx ' xx kA kxR kx| + Xxxxx +
RN
¥y xaxxxxxxxax KRK RN L , w
Xy R EER xxxxxxxxuﬁx M =
Oy N xxﬂxxxxxxunxxxgx R + -
i NHR K K KA XKxxxxxxxxxx
e + | R + A0 K
LA A KK EX®S +
KA B KK R KR
LS LIS + AOAN KKK
%y xxx xxuxxa xxxxxxxxxxxx
B 4 P R EIR
X X KR AR Ol
Ea AR R + b || R R AR X
5t LIENLIE Y LR
. SN + WR KR K
L + T . Jx 5 1K
0 ] Q xxxuﬁ.. LI u
,x:,:‘ , ﬂ KJK J

(U e (Ol

473

CONCLUSION

Pelagia Research Library

Figure 3(a —f).: Geoelectric Sections along travees 1 — 5 in an S — N direction.
From the geoelectric sections, three geologic lByesre delineated — lateritic topsoil/sand, locsedésandstones

and shale/sandy shale layers. The two upper lagerscomposed of permeable materials underlain guso

materials.
The second layer is the shallow aquifer unit sibég underlain by the relatively porous shale/sasbale layer and

its thickness (7.5-32.1m).
Based on the depth to the second layer, and itmgsle nature, the existing aquifer units are prtme

contamination. Hence, boreholes drilled in the ateauld be deep — greater than 6m and less thar3direrever
possible, and properly cased to prevent infiltratmd enable the sieving of the recharge groundnimthe area.
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