
Abstract
A Geoetectricat investigation adopting Schtumberger veftical electrical sounding

(VES) have been carried o,ii*&iioi"-tor grouidwater within the premises of

'i;;;;;;;;;ida Gttssci"'"' s'"o' dar'/schoor' Bosso' Minna' Niserstale 
'

This is with a view to ,""ot'"'ti'ii piLi"' or 
"cute 

water shortages experienced

bv the staff and students ot tni in[tititior. The area ties within the basement rock

""lr'"ii,i:i'ii'ii"ii-ciiii it-tsi,ii-i,tn-liotn" srali:e .and 
muscovite sranite

"""oii{tiiiitiig thi main tithotogiiat units. The .su.rve.y.was 
caried out using ABEM

SAS 300C Terrameter aton'g tivi (S) established lraverses wilh 40m maximum
"{"""ti.i" 

""i"i)tion. 
Thev(i aat"i"r" 

"nalyzed 
an.d interpretedthrough curve

";:;;;;;;i ne use or nesrsJ- software to obtain the geoelectric parameters

These were used i, constiiciiigLi" to geoelectric.6"iion" and the isopach

;';;"Th; ;";;tectric sectiiii riveated th-e presence of .four 
geo-electric tavers

namely the top soil. the *"u'tii"ii lu'y"r' the p.aily. weathered/fractured bedrock

and the resistive bedrock. t ii;iirc'*a aepth to'bedrock contour map reveals a

sionificant tinearfeature aetiieJii oy tne iES as fractures beneath T2V7' T2vB

:x;'izv;;:;; t; ritr"J iin 
"iiv"'i 

iii"tratum except r3ve that are characterized

b:;";;;;y-;;r; marJriats. isvs i" therefore recommended for drittins and

oroundwater development to i ieptn of about 30m' However' the groundwater
-ptotential 

of the study area is generally very low'
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Secondary School (MBGSSS) Minna Niger State, northcentral Nigeria. It is

bounded bY latitude 9039'23"N to 9039'27"N and longitude 6031'15"E to 6031'19'E.

It falls within the guinea savannah belt. Productive boreholes within the area as

obtained in other parts of the Basemen t ComPlex of Nigeria are normallY located

within the Porous and Permeable weathered basemen t and fracture column of

the basement lithology (Satpathy and Kanungo, 1976; Olorunfemi and FasuYi,

Momoh and Olasehinde, 2010). The area has two distinct seasons, the wet
1993;

to October) and Prolong dry (November to Ma rch) with annual rainfall
(Mav

between 1270mm and 1524mm (Iloeje, 1981) .The relative humiditY is
varyrng

at the Peak of the rainy season while the diurnal temPerature
generallY low excePt

oC. The need to exPlore for groundwater becomes necessary
ranges from 35 to 24

t the available surface water is inadequate and not Portable.
in view of the fact tha

roundwater scheme to be completed, the
For any successful develoPment of I

bsurface geologic/geoelectric sequences
seoelectrical characteristi cs of the su

all over the world
have to be ProPerlY understood The weathered laYer is known

ble level due to its
to have the caPabilitY of accumulating groundwater to aPPrecia

nificant high Porosity and Pe rmeabl lity (PalackY and Kadekaru, 1979 and
stg

runfemi, i990). Research has equally shown that high groundwater Yield in
Olo

lly obtained in areas where relativelY thick
the basement terrain is norma

Olorunniwo and Olorunfemi, 1987,
ove rburden overlies fractured column (

hod in
Olorunfemi and Fasuyi, 1993). rhe ability of electrical resistivity met

delineating the different subsurface geoelectric config urations, the aquiferous

unit together with their geoelectric/geologic characteristi cs and subsurface linear

structures cannot be over emphasized (Awni et a 2004; Adiat et al, 2009)' This

will ultimatelY helP in resolving the lateral and vertical limitation of basement

aquifers observed by SatpathY and Kanugo, 1976'

The avairabre statistics shows that the population.of the schoor community is well

above 1,000. The school 
"q'Jriv'"p"t'ti'is 

boarding system and at present lack

effective functionur *ut""upiiv #i"t'tlit t'u: t::y!:d in students searching

for water from the neignbotift';ommunities that depend on shallow hand duq

*"ri.'nl..", an" r"ur.ifo' 9'o'indwater within the school premises rec91e;^v-e1

necessary. This study i, meani to cteate awareness on the productive aqurter so

as to guide both the qo';tn;t"ntinO the school atthorities involved in

qroundwater development;; #;;tibi; areas and,depth that boreholes could

iL?ir[o r- p"tableand susiaina-de water supply within school communities'
q
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Fig. 1.0: Topographic Map Showing parts of Minna and the Location of the Study

Area

Geology and Geomorphology ofthe Study lt"? . ,

The study area and envi'on L"underlain by rocks of the Precambrian Basement

lithologies of Pan-African ig" *itn b'roiite. gra.nite--and muscovite granite

constituting the major ritnorJd.icai unitr. Tl" oi-otit" granite underlies the study

area and cover over gOou" of tte iurrounding environment (Fig' 2)' It consists,of

quartz, microcline, ptagioclas-e-inJ nioti["' The northeastern pat of the

surrounding environment to tft" ttuai"O area has granite that is rich in muscovite

;;;;;h";il"rized bv light coloured minerals (shekwolo' 1995)'
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Fig. 2: Geological Map of the Study Area

loints and fracture constitutes the major structural :l:T'"nO 
and are trending in

NE _ sw and NW - sr otreat"ons-1i'ii] +1. nrtnorgtt the joint densitv is very low'

the few recognized have orr#i"itin'g *lir' th" d6lineated fractured column' The

MBGSSS is characterizecl ov pf"' i" 6""Uy slope topography toward the south'

The surrounding environment are generally plain'

X."Jg''lffi:t,li,",;Sl"ES data were acquired alons five,(5) unirormlY established

n.lffi fl i'ii- i,,Lt*' +'$*+-,t*111"1",11;'',i;
usinq ABEM SAS SOOcrena;etli *iifi"r"ar.oO"s separation of 1 to 40 m to probe

the iuccessive d"ptn' prot' oiii't "ppt["i 
Ltittivities obtained at each sounding

location asainst electrod" ;;:;;[;;; made to obtarn the resistivitv sounding

curves. The resulting ,or"5i"g'i";;s we.re interpreted through partial curve

matching using 2-layer rnuli"i **"t and the corresponding auxiliary curves'

rhe obtained geoelectrrc ;;;t";;;;i;ver resistivities and thicknesses) were

used as the star.ng *oo"r[Jii-';;*iro'roo"'ng involving the RESlsr
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Sofh/\iare. The curves were then compared with the computer generated curves

for the PurPose of obtaining a good fit (>97.5olo correlati on). The final

geoelectrical Parameters were then used in constructing the geoelectric sections

and depth to bedrock map. The joint directions were statistically analysed as

presented in tablel to obtai n the dominant trend shown in Figure 4.
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Fig. 3: TheVES Data Acquisition Map in the Study Area

Results and Discussion
The dominant trends of the joints in the study area are NNE - SSW and WNW -
ESE (Table 1 and Fig. +l unina'" Oi'eJ bearing with the delineated fractured

column typifies by HA type ;""; ttd shown by the contour depth to bedrock

map (Fig. 6). Hence, tne rosette diug'urn could be of value in searching for

oroundwater in the study ut"u' inli"fi"f map shows that the surface water flow

?#'iffiilil"iv niinri"o i, tneLastern and northern part to the sentlv slope

and plain area where tn. p'"i"niit'dy is located (Fig' 5)' The contour isopach

map shows a discontinuouJtonio" in the southern to south-east part of the

riri, .* ,*tibly revealing i linear feature den:ted l-v 
letter F in the diagram

(Fio. 6). The Schlumberg"ivfs dellneates fracture beneath T2V7' T2V8 and

i:is ;ithln *," vicinity oithe suspected linear feature'

)
t

- 25 -'a

1



-

)ournol olscience, Technologv' Mothemdtics ond Educotion (lOtlMED) volune 8(3)

Table 1: loint Directions used in Plotti
the Study Area
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Fig.4: The Rosette Diagram ofthe Study Area
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Fio- 5: Relief Man and Srtrface Water Flow D iri?ction in the Stttdv Area
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th Traverse 1Science,

ameters Obtained Benea
Table 2: Geoelectric Par

Type
CurveResistiv tty (Z-) ll Depth (m)

S/N VES
No_

I

2

3

4

TIVES r

TIVES z

284 I 60

94 lzs8
t 4t7 ll
lso6 I

2.8 I t2.2

3r1s ll s.B I B I
H

AA

l3'root t4ztt62a ttr'7 l4'2 t AA
TIVES :

7.9
totl29 l 3tlss4 lttt3'sl6'4 HA

TIVES n

I I

ll,l-)i *urut*o **'
I F-=] i ""*'" wE^mErto uiai I tiEsH &rsEutm

lectric Section Showi ng Subsurfa ce Sequences Beneath Traversel

Fig. 7: Geoe
ences below

lectric sections delineate four main geoelectrlc/geologic sequ
thered laYer,The geoe

area. These includes the top soil, the wea

the subsurface of the study
red laYer and the resistive bedrock.

the PartlY weathered/fractu

Table 3: Geoelectric Parameters Obtained Beneath Traverse 2

ResistivitY (?m)tt Depth (m) Type Curve

S/N vEs NO-

TzVESs

T2VES6

T2VE57

T2VES8

178 I 19 i ic / 1363 ttr.3l2,7l6 HA

AA

HA

HA

1

2

4

Z"I 57 lt36 lsgt It 7.9 l s.6 l es

841 71te9lto7l I 1.1 I 4.9 I r7.4

22si33l ]s I 617 lllel 6.s / e.6
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Fig. 8: Geoelectric Section Showing Subsurface Sequences Beneath Traverse 2

Table4: Geoelectric Parameters Obtained Beneath Traverse 3

til+

S/N VES NO_ Resistivity (?m) // Depth (m) Type Curve'
1

7

3

4

T3VES 9

T3VESlo

T3VES 11

T]VES12

t46 I 23 I t67 I 244 ll 0.6 I s.9 I Zt
s36 / 19s I 2308 ll 0.7 I 6.7

31 / 181 I 474 ll s.l I r1.2

HA

H

A

HAI B0l9l722l 1386 // 0.8/ 3.1 / 6.8

i I I I
t'. : ' '. -

FiE. 9: Geoelectric kion Showing Subsurface Sequences Beneath Traverse3
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racterized bY claY, sandY clay, claYeY sand and sands with the
The top soil is cha

0 beneath traverse 3 whe re late!'itic soil was encountered ' The

exception of VES 1

cknesses of this laYer vary from 21to 536Qm and 0'6m to 5'0m
resistivities and thi

eathered layer resistivity ranges between 9Qm and 401Qm

respectivelY. The w
varies from 2.7rfi lo ll'2m. The Partly weathered/fractured

while the thickness
reater than 349Qm with thicknesse s ranging behxeen

bedrock has resistivitY g
oelectric sections show that the overburden is generallY

6.0m and 21.0m. The ge
ick. The VES delinea ted fracture column that is equallY

Shallow to moderately th
th to bedrock map as subsuface linear strudural

shown bY the contour dep
filled with claYey substratum as

feature beneath T2V7, T2VB and T3V9 and are
except T3V9 that

characterized bY resistivity values of generallY below 100 Qm
value. T3V9 is

aracterized bY claYeY sand materials with 167 Qm resistivity
are ch

rilling to a depth of about 30m' Hence, the
therefore recommended for d

area is generallY very low.
groundwater potential of the studY

Geoelectric Parameters Obtained Beneath Traverse 4
Table 5:

// DePth (m) TYpE
vES No- Resistiv ity (?m)

Curve
QH
HA

H

HA

TqVESrr

TqVESrc

TqVESrs

198

363
260
389

ls4 l70l34ell 3.7 I 5.4 1t0.9
1

2
J

4

/ 191 / 613 / 1309 ll r.3 I 3.7l12
t 32 I r31B ll c.e I 1.q

145 639 i.1 3.9 74
T4VES

l I Ii i
*'
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Fig.10: Geoelectric Section Showing Subsurface Sequences Beneath Traverse4
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Table 6: Geoelectric Parameters Obtained Beneath Traverse 5

s/N vEs N0_ Resistivity (am) // Depth (m) Type Curve

1

2

3

4

TsVESrz

TsVESu

T5VESle

TsVES20 168 / 64 I s3e I 2oe6 ll 1.213.418 HA

I + l :;l
L€GTND

TOP SOIL

WFATHEiED I-AYER

PARTIY WE,/IIH ETED LAYER / FIESH BrtSEMENT

Fig. 11: Geoelectric section Showing subsurface Sequences Beneath Traverse 5

Recommendations and Conclusions
The exploration of groundwater at MBGSS, Minna, Niger State, Nigeria has been

made using Schlumberger veftical electrical sounding (vES) techniques. The

objective of the survey is to understudy the geoelectrical characteristics of the

area and recommend a suitable point for drilling and groundwater development

with the hope of solving the persistent water scarcity of the school community.

The survey delineates four geoelectric sequences including the topsoil, the

weathered layer, the partly weathered/fractured basement and the fresh

bedrock. The contour depths to bedrock map reveal a significant linear feature

,-delineated by the VES as fractures beneath f2V7,TZVB and T3V9 and are filled

rfrtn ctayey substratum except T3V9 that are characterized clayey sand materials'

T3V9 is therefore recommended for drilling to a depth of about 30m. Hence, the
groundwater potential of the study area is generally very low.
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