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Abstract

ronires. The t'cathered granite and sanrl) cluuand sandS cluv honzgtls are consitlcret! it this snd)'as vatar btnrin!! lrcrizons

t"ctrical sound (VES) *as condut.lul in tht

w\:stern ptrt of the pcm(tnent tii" illf iti*.u Sn,te. Pilvrcchn',' B:'!:: 
':!::.!:i" T:r':,:::,iti,,:1,::';:::,::::j:

;:::7:,:::,::,:i;i;'1;:";;;:,;,;;;""';'iii,li'it*l' 'ii'ii"' 'n'i' 
retative posirions an'l! d'cpth urut<'r tha sur{arc

.sr.rry-sit lZs were carried or,'iunr-ln'nroo ertent <{ !.\kar b 0 5km. The resuh indicutcd thrce. lbur,1ite. onil.tir
';;;';r;;;;,;r;;; in*',t irt ri'rf ,nln ii,irrn oueiyi,,s thebar",nent rttnse fiom t 5m to 37 )m ttprtd seotosi<

Introduction Schlumberger and Wemer soundrng curvcs (Zoi'

The vertical electrical sounding is an 1989) to 
ll:1 .l''t'i'"d 

and calculated curves

electrical method o1'geophysicat investigation. tiis apParenl resistivity values against half-curri-

method determine the variation of resistlvity oi e-iectrode spacing on a bi-logarithmic scalc It is i- -

formatron with dcpth. lt is used in engineering siie this digitized cun'es that the various layer resistrr '

rnvestigation, hydrologicaiinu"riigutio'i""d gtJ;;; 119 th"il^tlrickness were obtained (ola1'rnka '
mapping (olorunfemi and okhuel 1972), (okwuJze Mbachi' 1994)

.nd'Ei.onyi, 9185), (Shaw and Cole' 1949)"

(olorunfemi and Fasuyi' 1993), (Okwu"" 't ol' LocationundGeolog'

l98l), (Ake ana otoruifemi, 
'is8z)' 

tnto 'r li' . ^'l"study 
area shorvn in lrig l ts i.caLc"

1978). The Plateau state-potvtecf'n't, ilu'tin f-iii the yes19m-part of Plateau Stutc Polyccl:ntc 'r'' 
'-

campus, occupies a large ;-;;":t of land -out';f 
Jos-Barkrn Ladr road' The survey coVCrS 0n ;-"

which a small portion r,i,. il.tn devetoped no' tit extent of l 0km'by 0 5km' thc study area is wtthtr:

future development of the area, geophysi."t ,u*.yoi basement complex rocks olthe Northcm Niqcria l'"

this nature will provide the atittroritle, *itt ,rlfii general geology of the basement complex ol'Nrp' *

subsurface (glound) information in terms of 
-t'lie 

is composcd of mainly nrigmatic' gneisses' grai-':

layerrng structure, tti.lr.rr, dcpth, the t..rr*t schist and quartzlte (Macleod' 1950) l'he Jos Pla:ra'

structure and the water potential of the ,r.o rnli,,. of NigeriacomprtscsPrccambriantolowcrPalcoi:''

present work, the Schlumberger array was ur"a"ii bascnrent conrplex into rvhich thc Jurassic You:tg

which the inner pair of potential electrode it fttpt F"nit:t-1tt^'-:truded' 
Fig'2 'Ihe general geology ''a

fixed and the current electrode expanded i" " 
.;;;[; b..n ,u..utized by Macleod ct al' (197 l)' Barr:''r

rinc. The resurt obtained were processed una .nutyf.i et al, (197t), The basemll-T:l-t^::::t^some 11"::

using automatic iterative programme *t i.t, urli i quarters of the younger granite province and ca;' ""

new method for the automatic interpretation of divided into two nrain groups:
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Fig. I : Sketch map of the Plateau Polytechnic Barkin Ladi campus showing the survcy area and verticals

electrical sounding (VES) stations
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i;ft":. ik:urrW*,.r,ri,,,r,,,- !:i3b*fr'{ffrl,lkii,q{ ,.u \.'
es:s, \,, i ,9:rL:*ft1{*,1ffi4f7)Z*l*f7/,n
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: '.. . ,,,,",;.\ 
\!"/AE[fd/,4\ _ scQk."c i,],,aietr ,'" o'r:;'{x.!'*-*]}ai...-._:ffi.:-

i,:;,,i:: .[:::f';.17. ;l;"i=-l o^,1::.?,:1. ffi t:.," ?,,"., Yl.% ,,r,o,n,',,
rcrta ri'. rig z:oir,,gi..r .,,upllr.r;.::;*i"*,].ill t"o' rhe locatirn oirhe s:,rve.,,,rea
31 \rg-: (efler Barbour et ui. :'il2'i

Jos Platca- ,' .ali.: ,:,i sclentra! t!:iicn.:r,'c io rile cuirent and
r Pa.lcozo': I The younger metasediment (O;-awoye, displayed the resistance <irrectly. A total cf sixty-six
rc loun5e il 1964) whrch consisiol'granirq gi:ris:es in small VIJS poir:,r: were occupied with haif-current eiectrode
leologl i'" * und wrdely scattered outrop, und ,-* small borJres separati lt rncrease gradualty fiom 0.5m tol.Sm. The
I i. Barbr-' $ -

. ,s of rocks which are considered to be older than 200 data c,rllicted were processed, analyzcii and
;.lnc lh:'.-t flt{ iliion years (Grant, 1964). The second group is presented as VES sounding curves. This curves u'ert
,-t .,nJrL ldri : more extensive, comprising the migmatites. granite, generated hy a computer program based on a ne*

- gneisses. The group is believed to be the result of the method rl automatrc rnteryretation of Schlumi:crgl'

ilr remobrlizationduringthepan-Africar,orogenywhrch. and Werner soundrng curve, by Zohdy(1989) l'n"
I dates from 873-435 million years. The migmatitc and program clot Cigitized and calculated sounding r:un'':

I granrte gneisses are bclieved to have been form of apparent resistivity against half current ciectrnie

il i-argely fiom thc pre-existing gneisses by pro(;ess of soacing. From the series of curves obtained. the layer

I gra-nitization and the granites are considered to be of pi:iam€ir:i (resistivities and thickness) were deducei

il ieplacement and intensive origin. The dominant The ia,rr;ir'rg of'the subsurface structure in the are,

,E foiiation in the basement is North-South which is r.,aries f::om three to six lalsrs. The geoiogii

E also a general structural trends in many of the graniie interpretation of the geoelectric model resulting ficrr.

n masses in the Northern basement complex (iv'lacloed the quantitativs i1{srpretatiern oi VE.ii {iir'!r: \i'"

fi et al, l97l).The study area is featureless fold risrng based on a borehol't llthai,,gic,'; '':i' 'r'tainii r::, ,..

il gentty rowards the north. The lithology as obtained vicinity o{'the study area as shr' 'n -. i:bie ; iu:'-' '

I from a drill hole information in the vicinity of the

I study arca rereal thc pnesence of top soil, rcd latcrite,

I weathereC and fairly weathered granite materials'

[ ;i!": G,"o(';P(!ric swey
I i'i.: 'aeoelectric s'-rrvey involved the vertical

I .1..i:riiii snuilding (VES) using the Schlumberger

vertrc.ris t .crrfil{rralio;r. The instrument trsed was the ABEM
,',',. ,r"t.'. i"iodel SAS 3008 which calculated the

-_
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Shuaibu ei r:r

Iablcl: Plarcau Poh,rechnic Borehole infcrmarion Cbtained lrom
I,lrtcau Stltc, Agrrcuhurai

Resulr and DiScussion
The interpretation of the VES curves ar!_preselt:d in summary as Table ol laye.s param.t.r,

rcs!siivily sections, geoelecrric crois section,-iso.
resistrvrty conrour map at depth (Hassan et al, l99l).

!,a,yer Parameter

" The summary of layer parameters showrnc
numbers of layers, their resistrvlties, thrckness anl
depths for profile A are displayed i, iull.' :

0-3

-1-6

6-9
9- I2
I2-15
|5-18
l8-21
21-24
21-25
25-36

iop s(,rl rrri lat;!i;
Red + bruwn sticky clay
Gral,rsh sticky clay
Fire grain sand clay
Medium grain sandy clay
Medium gxain sandy clay
Highly rveathered granite
Wcathered granite
Weatherud granite
Fairiy rveathereti granite

Cun,es oJ'Profile A
Figure 3 shows the interpretation of apparent

r€sistivity data of VES points Ar. A.5 and 46 on profile
A which typifies rhe data collected at other siations
within the study areas. The shape of the curves
suggested that VES 43 have six geoelectric units, 45

- have four geoelectric unils r"spe.tiu"ly,-ffr.

Table 2: S of VES

tation of VES Aj shows that the first layer has

resrstrvity of I l9 ohrn_m and a thickness of 0.5rr
The second layu of resistivity ZZO ofrm_m- is ir,.thick The third layer has a resistivity of l06.ohm-m
and a thickness of 5.3m. the fifth layer is tlrick with aresistivity of 56ohm-m has a thi&ness of 12.09ri.
while the resistivity of the sixth layer of uUuut l:.l
ohm-m has infinite thickness.

orarton of protrie A
Layer Thickness (M)Ves Point Layer Nunrber Av. Resistivity Derrth(M)AI I

')

3
A

6 r-5 69
!-17 59
683 06
426.92

0.35
0.77
r0.08

0.00
0.35
t.t2
Lt2

A2 I

1

J

4

5

668 48
I149.06
640.07
428. I I
261 .38

0.49
0.59
2t.57
r0.55

0.00
0.49
L05
22.s6
33.! l

4
5

6

I r9.20
27A 36
r 06.89
il106
56.33
252.57

0.00
0_49

1.99

5.31
t0.92
23.0t4.4 I

2

3

v I t.9)
388 90
2q5 86

0.00
4.49
15.37

0.00
0.49
2.26
10.47

A5
2
1

A+

ir.,, ,,
I 216 54
j r:o o:
I

ir?,rr6
i 5'1tl s11

j t,D q7

i :+q t;

A6
0.00
0.44
1.38

9.42

r. cf Dure rnd {pplied Sciences 6(2) 2004
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l:rg 3. Apparcnt rcsistivity curves of VE.S Ar, A; lnd A,,

1'hc geoclcctr.rcitl cross-scction of profile A
is thc erplanatiorr arrd dcductron ntadc fr.on.l thc V[,S
pornls of equal or range of rcsistivity ralLic along
prolilc A in a verrlcal planc, I.'ig.4. In thc ntrddle of
thc prolile bcneath VES A r lhcre occurs a low
resistivilv ol -56 ohnt-rn to l0Tohnr-rn It has a lateral
c\lcnt ()f about l00m and thickncss ol about 20m.
I his lorr, rcsistir ity arca may bc intcrprctcd as sandy

clay. It ls underlaln by a relativcly hrgh resm{flrty
unt of 253ohm-m and 296 ohm-m. This unit also
appears to a great depth on the u.cstenr cnd ol thc
section and may be rnterpreted as wcathcrcd laycr. A
high resistivity zone occurs above the bascnrclnt on
the eastem end ofthe section and may bc interprctecl
as a sticky clay zone. The geological deduction ofthc
cross-section of a profile A is shown in Fig. 5.
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In order to look at the areal conducrivity
distribution of the study area at various dcpths of
interest (on a horizontal plane) the contour maps of
the u'hole arca is produccd at these depth Ievel.
Hencc thc iso-resistivity contour map at l5m dcpth is
prcsentcd [.rq.6. Thrs contour map has a contour
rntcrval ot' -50ohm-nr. 'lhc zones of high rcsistivrty
arronralv lrc bencath VE.S Ar. Br Cr. Fr. E6and I5 ,,',,rth

tlrc highcst rcsislrvrty 
"'alue 

around VES 86 Apart
fionr this pornt all other VES potnr on that depth level
cxprcsscs low rcsistivity indicatrng a conductivrte
zones likclv to bc mlde of sandy clay matenal
composrtron. -l'hc gcologrc deduction ol this nrap at
l,5nr dcpth can bc sccn in Fig. 7 Thc dcpth to
trascnrcnt (ovcrburclcn) contour map \\ils produced
tusrng rntcrprctcd dcpth to basement bcneath cach

,l

It
r''

VES soundrng point. The purposc is to prcscnt *
aerial vicw of thc bedrock surfacc anri lillo to kr
the ovcrburden thickness. Frg.8 shows rirc til:irtl.
basement contour man of lhe sf udv JrcJ (.r)nstnl(
wrth an intenal of 2m. This ntap rcvcal Ihc ::truc!.:..
trend of thc basemcnt in lhc arca It also slros,s l-
the basement is very dcep (.17nr)Lrn<lcrneath VIS -

and very shallow'undcr C1 'l'he cross-scctror,s ot:-
bascntcnt along tw,o diagonirl ltrofilc.AA'rinrl B
are shorvn in Frgs. li,9 and 10. T'hc sccttons sho\\
serics of bedrock clevatron and deprcssions T:.
dcpression underlav arcas of thick ovcrburricn arrr; .

clcvation undcrlay arcas ol'tltrn ()\.crllllr(lflt tirrckr.t
[]otlr the clcvatcd and deep buscnrr.'nl .rrrrrcit,i.c 

1..

varrablc arca c\tcnl

i;2
I

:

Irig.5: Geologrc sectron equivalent togr_'osls61r1. laycrirrgsection alongprotilc A (,\r A,,)

.\\ /
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Fig. 6: Iso-rcsistivttv rn:rp ol'thc study. arca at l 5m dcpth
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Fig' 7: Gcorogic rnterprctation or rso-rcsrstrr,!ty contour nrap at r5nr dcpth

Fig' 8: Dcpth to basement map of study area AA and BB are diagonal profiles across the study area
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Fig. 9: Bascment struct[lre along orofile AA'(C6ir) fronr the depth to basernent contour maD.
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Cnnclusion
A detarlcd geoclectrical investigation has been

carricd out at the western part oi the Piatcau State
Polyechnic. The results based on the interpretation of
the electrical resistivit-v* of the arcas lead to the
following conclusion:
i) Threc to six gecrlectric uni?s wcre identificd.
ii) The thickness units of the iormations overlaying

the basement ranges from l.5m to 17.2m.
iii) Areas with hydrologic prospects were delineared.
iv) Basement map and profiies reveal lhe rclief the

bcdrock.
1) Area of sand and ct::y deposit werc mapp.cd.
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