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fb’mffod of simple ;eg:,ssxon analysis was employed {0 test for the correlation at the various depths of
1P o b A.B‘/.- and I’CS'lSUVlt}’ for the geoelectrical data collected from six VES poi e A
‘“‘hﬂ:rne VES ot had been interpreted in the usual manner to obtain information ab;)l?t]ztjn(:l;& A]f
A i miclcnesses’_a"d depth to l?asemen't a.long the profile on which soundings were carriede:n?t
o4 the. method of regression analysis to for (i) maximum AB/2 = 100m (i) maximum'

: of the standard error of estimates are within to]erab]e limits for

% correlation).Thus it .was recommended that between VES

k) i

Han = og\p it wes found that the values
B nd Ay (i.e.about 67%

sounded with savings in time and

d with depth to basement, just the first

B A Ay B 8
\L'S.(P‘,“\m":ngll . intermediate VES points (say 50m spacing) could be

Fm’\vo‘l\,’ stead of fourteen sounding sequences that are concerne
cost: e could be sounded and the remaining dataset can be extrapolated to AB/2 =40m.
axse4t- sounding; correlation
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n relation to the
make use of the
duction of
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a continuously varying property i
thods of electrical surveying. Some
he earth- while others require the intro

[ptroduction .
rhe resistivity of the subsurface 1

depth qurveyed. There are many me
parally occurring fields within t

raficially generated currents into the ground. More commonly; electFica
avolve the detection of signals induced in the subsurface conducting bodies by elec
ind magnetic fields generated above ground. Investigatiops in this category would
exclude the self-potential method, but obviously would melude the resistivity and
electromagnetic methods. In the earth resistivity method, a direct commutated or low
 frequency alternating current is introduced into" the ground by means of two electroctijs
imetal stakes or suitably Jaid-out bare wires) connected t0 the terminals obf a porta e;
source of e.m.f. The resulting potenﬁial distributi‘on of the ground, 'mappedbl y: fmez?dsi :
two probes (metal stakes OF preferably, non—polanzal?le electrodes), 1S CaPaT ﬁ of y! tivitg
information about the distribution of electric resistivity below the sqr_face. thi: r:]sel:ztric a)l,
method is used in the study of horizontal and 'ver'tlcal dlscontu:ieltles }gna] e
woperies of the ground, and also in the detection of threc” lmelr]zl]meological and
temalous electrical conductivity: Itis routinely used 10 engineering, o Other,than
ydrogeological investigations t0 investiga hallow subsurface £¢ 'gy. her 1%
the sez . g en used mainly in stratigrap ic
c(‘;:“f'Ch for water-bearing formations o edies (Kearey a0 4 Brooks,
wé:?a;"‘m in oil fields and in prospecti ,
; Parasnis, 1986; Lowrie, 1997).

I\I,‘Q ¢
main types of procedures aré emplo
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) ‘]CC“_“le:\m.ml'mb (VLS).' This method is also known as «
(‘]\.ﬂ“l‘““”y probe and is used mainly in the study of hori it o neschoiche
M 4 . p enti . | |
P current and potential probes are maintained ul I{;-Olﬂdl  rlatn s
at the same relative spaci
spacing

lllﬁnlb'wlmlt‘ S,P'““‘ s progressively expanded about a. f

- ‘l Latly) ;cndfﬂgs are lnk.un as the current reaches ngl‘essf 'llxcfl central point.
Lt CxxcnS“"-‘“’ used in geotechnical surveys to deter Ively greater depths. The
“.\.1,.1121(1)1:‘“ hydrogcolog)’ to define Liorizontal zones of 1)01‘0u;l ::::16 overburden .thickness
constant Scpm-nuond!E-;\VC’I;;; o (CST?: This method is alsoa‘known as “electrical
il g :}nd the Il?h‘:jh‘(? "i“s‘j__ 1(3 _determme lateral variations of resistivity Thi f:fl rICE"t
N n‘l ult‘i“o Lb’llm'hi '_‘]“"“*““Cd at a ﬁxed separation and progress'ively m:)r\f:d
;Inné 4 profile. ] nz: me .IU.L l§ emplpyed in mineral prospecting to locate faults or shear
g a0 detect lncahzcd. bodies of anomalous conductivity. It is also used i
" pechnical surveys (o determine variations in bedrock depth and t.he presence l(j;es'nee“];
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The Research Question: This s§tudy seeks answer to the question, viz: could a technique
{ such that the possible values of resistivities of the subsurface geological

pe evolved _
formation could be predicted to a high degree of accuracy?

The Geoelectric Survey s, % g .
Project Location: The VES geoelectrical data extracted for this work was obtained from
4 E;L\],-;h_ysicul survey that covered an area of 1km x 1/2km, and which formed part of the
iy area of Udensi et al (2006). '
The Method Employed: The geOphysical survey was based on the electrical resistivity
method using the vertical electrical sounding (VES) technique (Kearey and Brooks, 1984;
Parasnis, 1986). The VES data were collected via the Schlumberger array mode because
this is the configuration most suited for VES investigation. Generally, an electrical
resistivity method involves the artificial introduction of current into the ground through
point electrodes. Potentials are subsequently measured at other electrodes in the vicinity
of the current flow. By this means, it is then possible to measure or determine an effective
o apparent resistivity of the subsurface. Low resistivity in a given area is a likely
Sndicator of the presence of groundwater (Ako and Olorunfemi, 198?; Gana, 19‘95;
Bonde, 1997, Dangana, 2002; Udensi et al, 2006). The VES determine- the vertical

sequence of the underlying Strata (Okwueze et al, 1981; Okwueze and Ezeanyi, 1985;
1993; Shuaibu et al, 2004).

Olorunfemi and Okhue, 1992; Olorunfemi’ and Fasuyi, :
Progressively increasing the distance between adjacent electrodes of the Schiumberger
configuration will cause the current lines 10 penetrate 1o ever greater depths

(Bhattacharya, 1986).

X

ohdy curves derived from the
sented in Table 1.

Vertical Electrical Depth Sounding Results
e summary of the results deduced from the digitised Z
Mterpretation of the VES field data set for Profile A are pre
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| eliteey DZPTY o =
1 |m81311\11T\' 1 l / yVLAYER |
| | {Qm) | | THICKNESS |
| 241.62 00 ————m
' Q' ~ . g ! S |
SR 032 R
YT .16 10.47
11.64 ——
281.01 5 1342
[ 140.70 % : et
i 1" | DUy [on)
_ ¥ 3% 0.49
12 83.00 | 0.49 036 ]
= —7 105
3 ?0 97 | 1.05 14.3 :
4 504.70 [ 1537 1792
5 656.12 33.11 "
: ] 3562.62 0.00 0.44
2 1525.88 0.44 0.95
3 1232.68 1.38 1243
4 118.59 . . |13.83 15.97
5 20548 2980 =
. 1 1.87 0.00 0.39
| 2 2.38 1039 0.85
| 3 2.95 125 11.20.
| 4 1.72 12.45 1437
5 26.63 26.82 ©
Ty 1 634 0.000 0.39
3 2 018 .~ - ]039 0.85
| 3 0.46 1.25 11.20
i 4 3.57 12.45 14.37
| 5 46.45 26.82 °°
A 1 0.70 0.000 0.49
\ 0.49 0.56
‘ 2 1.22 e 4.32
| c3 .05 e
_ 3 2. 7.74
; 3 2.28 15.37 e
{ o 33.11 N
. |5 2328 :

| i : 1 <hows that VES points Az, A3, As As, and
i nterpretation of the layering of Table 1 shows 1hathcre afc e« or VES poin

Acare made up of 1 i layers while t . :
ive peoelectric units or lay from a low of
AL Along prorf)'llc A thg resistivity of the uppermost layer (top .5011) ‘:;rlf: (upper) in this
70 Qm (for A¢) to’a high of 241.62 Qm (for A)- The rfSlsetrngé?neath VES point As.
KOl b ts highest value of 3562.62Qm in the s & resistivity values.

4 w-very high
*“second and third layers underneath VES A; also Shgond Jayer underneath VES As.

Ibe OWest resistivity value of 0.18Qm is that of 'the Seﬂe o m, and this < the
* Mickest Jayer that can be deduced from this profi
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. of the fourth Tayer of VES A, and 4, the thic}
ckr

s Jayer corresponds t : 18

(it pinnest 1 0 the first |qyer S Of the foury

he BE Al yer of rth layer :

o 1ol the (0D layer remains fairly congany in thits)mh ‘[\‘/lES points A, a?m Xf VTES
profile ( 5. 1hne

i basement al '
il 12[71/’ to basement along this profile vayio £ from 0
ly, e ¢ | e varies from 768 40m to 0.54m)
<0.82m 10 36,79, '
79m,

l‘i[\fl )
oRe ression Analysis
Sll:[:nethod . simpl_egfgressm analysis shows the relation
ariable, as we e s
WEL endenldV s 1ll)laspr0wdmg a means for the derjyat;
[0 Pr"‘d'a..the Ay l e base.d on the values of vation of an equation
\(orenikelts 2006). The regression equation is expressed ag € independent variable
(M ¢

yl =a-t bx

(D
lis the predicted value of the d :
nEqly S t - dependent variable for a '
e independent variable. Before Eq.1 can be used the values of :};Esrl?c(l:cl)?lrsraﬂtus‘; ﬁ;j(é

(obe determined from the dataset under analysis. Generally

P @
and
_ n(Xxy) = (CEx)(Zy)
n(E) - (207 | o

jnkq.2, y is the mean of the sum of the different values of y, while X is the mean of the

am of the different values of x. Usually, a table of values is produced so that the values
of Ix, Ly, XXy, e, and-(Ex)z, as seen from Eq.3, can easily be computed. It is
instructive to point out that in- Eq.3, n is the total number of distinct values of the

dspendent or independent variable. : .
The Analytical Procedure: Ordinarily, the field data sheet for the six VES points of the
Ifile 4 that was surveyed would look like Table 2. Table 3 shows the relationship

lctaien sesistivity and depth.
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4 l;.oo 155, 077 157 Toes T |
. SN R Rt X | 1634
s l 1.00 | 99.00 1057 10.80 o033 _
13600 |0 >0 |05 T4sm
0 2.50 58.00 0.85 1.0 2.16 0.13 0.51 1.08
75 |250 [137.00 |10.59 1065 T[016 |096 028 [Tl
T‘” 2.50 } 245.00 | 0.3 0.39 0.05 0.26 0.18 087
T 250 [562.00 |020 022 (0.0 |098 [0.05 037
*TO"'TTO 1001.00 { 0.01 | 0.18 [0.04 |0.08 [484 [474
W 750 [323.00 |052 |055 052 010 [032 [550
S 1750 |512.00 [0.49 040 |028 |04 [024 094
% [750 | 742.00 |0.38 042 [024 |012 [027 |120
M [750 [1014.00[021 [027 0.8 063 026 [28.19
isa 250 1132900 |024 |06 016 |1.33 |0.08 |665
ﬁ) 500 (64700 1057 |042 033 [024 021 1190
% [15.00 |825.00 |046 039 029 022 |0.23 |450
00 [15.00 |1024.00]0.38 | 0.38 020 |020 (022 073
- |
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tionship between Resistivity and Depy

) L (OQm) | A O ) ———

I¢ A ()| AXEIM) A (Qm) | A (0 —— e

T N E L ECM NG K5 S T R PO
A=yt 7198 80.00  qei——i 3847 flee
Rl LT B ok M W (N 1073 o
121628 | 3586 16283 g3y it
20730371975 13733 15t —
: s 0 = R B e ; | 85 3 |
a8 14788 14794 106 T ee T —
S AN T A Y TR I/ X T v i EL LN
603 79.20 54.55 |39 SO {89870 |
15623 _,_;;___.__. 29. 39.11 54.45 m'}’jﬁ:‘”‘;"“’l
—1730.78 R206 12246 15142 | 13229 Terer |
3918 ___|59.16 112528 1748 208 Teres |
0| 50,83 36.72 22,19 13207 3768 15207 |
5100|9531 11.27 6346|4508 21305
1 2476 | 57.89 54907 3009 Tonces

10622 || - 549.07 3009 20569

— 11001 | 177.18 42,04 83.08 A844.84 474974 |
=1166,99 177.65__ | 16796 {3295 10304 | 177650
e lagga2 20122 114285 7526 121.86 | 48026

S 279.73 | 308.67 179.56 89.04 199 60 9040
150000 | 27074 | 18629 | 63375 | 262.63 | 2858470
= 313.64 208.65 216.63 1767.57 | 102.33 | 8837.85
75 37138 | 26915 |212.86 | 154.63 | 137.81 | 122930

i |378.68  |317.63 123678 | 18315 | 18728 | 404250

oo

117 |290.82 20070 [ 20890  [220.16 | 74240

I is important, at the outset to produce, a comprehensive table of values for x and y.

~ Generally, from Table 3, X corresponds to AB/2 and y corrcsponds‘to any of the columns
ol A; 10 Ag; we also note that any of the st of values of Ay to 'A(, is lruglcd scpmrlclyl'l;r;
rlation to AB/2. That being the case, we begin by producing Table 4 in terms of AB/Z
ad A only.
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| \)" ) Y \ ", i
J | 5400.7¢ | 73.4¢ R ‘ ') Piah i v=a'T
_ 'l [1122.92 | 67.02 "82.36_ | 6948 8¢ .
—— - Ul REE = i1 / = =
-~ 6 TTI0L | 64be o B e
gL 732.76 | 13 e - L
i 71.856.67 |88 : . ':_f;ib(
A | 156.75 | I : ;i;;.g_
= :61 3161.8] FTT
00 | 158224 : _ | 111,30 e
e P < i) 4Q73 £33 e B 71
*f 00 ; g§33§; % le,"(’ L0767 [ 1159287 Tooer— "J.'ZS L
il — 23 P 121245 5602 [ 577908 " Tepi et ‘
0 | ¢577.21 162200 1 7575 [ 573806 Tpir a2 70 '
128269 318660 | 5067 [ 25634 P KL LE
a0 1 100.20 400.40 (146,85 [ 3156195 | 14136 1-3504 | 123482 |
e 7600 | 27.885.66 6679.60 014 10'2 87' | 12?"0 -165.25 | 27.307.56 |
%9 - ¢1.662.82 5416 LS | 175.26 | -8.27 68.39 |
e | 2500 1 61,00-. 12,416.00 91.47 | 8366.76 | 209.16 | 39.16 TR
0 78,248.87 16.783.80 122 88 =2 - 153351
A—T360 2.88 [ 1509949 1 243.06 3.6
0,13 - == =5J. 36.67 1344.069
| 4900 44.058.01 14.693.00 53.05 [ 2.814.30 | 276.96 | -67.06 | 4497.04
S0 [98570.05 [ S0L0 T156.79 (2458310 51086 (278|773 )
e | 137,923.10 [ 29,71040 121453 | 46,023.12 310.86 | 6052 | 3662.67 |
(8100 143,398.54 | 34,081.20 | 221.83 [ 49,208.55 344.76 | 3392 | 115057 |
“9__1 10000 153.013.97 39.117.00 23432 | 54,905.86 ° [378.66 | 1251 [156.50 |
. |z=47.000 = z = X = T =83,239.10 |
;;,9339 | 852,264.27 188,219.95 333,310.77
™ Visual inspection of Table 4 indicates that y is a continuously-varying function of x.
lue of x increases the value of the predicted variable (y') also

However, as the va ,
increases. We can also observe that at greater depths of penetration, the values of y

corelates appreciably with y'. The mean values of x and y are determined from Table 4

as follows: 4

x=T06/21 = 3457 (4)

and

y=3293.88/21=156.85 ©)

The value of b, by Eq. 3, 18
b M) - (Zx)(2y)
n(Ex)- (22

- 0138219.95) - (726)(3293.89)

21(47,000) - 527076
<3952,6189.95 - 2,391,364.14

987,000 - 527,076
L ; , (6)
“bs33g
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117.19

Y‘y—y

Syx=—""

. Nn\\"’ )
- gandTC,
"ﬂlue)y
X 9K = +15.18

e continuie OUr investigation by producing Tables 35, 6,7, 8 and 9 for AB/2 versus A,

4, An As, and Ag.
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83,239.10

¥ o
ot the y' can be evaluated for each valye of x
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(7)

(8)

fror In the estimation of the predicted

i1, of Values f for AB/2 (A) and Az (y)

— - 1 .
‘ ’ » =y | b=3f | y=y | b=y}
] 29,066.84 170.49 778 | 60.53 6939 [ 101.1 | 10221.2]
1 5181.12 143.96 -90.73_| 8231.93 7217 | -019__| 0,036
N 1285.94 107.58 -126.85 | 16,09092 | 74.95 | -39.09 | 1528.03
2 2557.32 252.85 11214 | 1257538 | 80.51 | -29.94 | 896.40
s |36 21,856.67 887.04 -14.87_| 22112 83.29 | 64.55 | 4166.70
1535 3 745632 518.10 -76.36_| 5,830.85 8329 |3.06 | 936
:Wer. 64 6272.64 633.60 -83.51 | 6973.92 88.85 | -9.65 | 93.13
111 100 6733.84 820.60 -80.65 | 6504.42 9441 | -1235 | 152.25
g i [100 349991 591.60 T103.55 | 10,722.60 | 9441 | -35.25 | 1242.56
‘”‘ 225 7520.36 11300.80 -75.99 | 5774.48 10831 | -21.59 | 466.13
D5 a0 9084.00 1906.20 67.40_| 4542.76 12221 | -269 | 7123.61
476900 15,565.06 3742.80 -37.95 | 1440.20 150.01 | -25.25 | 637.56
LT 1600 31,392.75 7087.20 1447 | 209.38 177.81 | -063 | 0.0
SUUS] 1600 31,559.52 7106.00 14.94 | 223.20 177.81 -2.16 0.026
N 00 Tiacos 1018900 |4L07 [ 168674 120378 | 200 |00
i o ; 13506 | 21,304.32 | 23341 [ 7526 | 5664.07
= 3600 95,277.17 18,520.20 | 145.96 | SRR I
SN [0 [73,300.15 18.051,80 | 108.03 | ”v67°4-‘;8 TR ETEEGAE
| 00 43.534.82 16,692.00 '—4-5134" ?'1];2'9 7 280.01 | -19.86 | 394.42
B -0 _ | n2ML72 EM——J—‘:%%E’ 2100021 | 31681 [082 | 067
kiiin— 8100 100,888.82 28,586.70 ,2%,5‘_1‘_' 53:134.86 394.61 | 4861 | 2362.93
m lvomm 154,121.97 ;9,321()0’:-_,__-,__\?,/- ,3:5 .
R = =|x = 2 - _ 9 112,
~——_147,000 | 760,623.23 179,062.52 L_/_r_-,zy_.gl&,-é___
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f e mear. valnee o’ s he Vel VAT
v ok"f'!hh with Y ‘]: mear velues of 3 g Y. & d,.ll “luet ol v corrslate
1 r’;]‘,‘ ' - N 71 it Rr.a= ) ' o VLt 12 o 5 =
3?-95 ) €7 ;lﬂd ) = 10- JE U ] b (‘1 ang ‘) = ’zL l O Jd:)h .
gt
 Err0; . ¢f Lstimate (A2l We yga the 2y, ession
g BE- —_—— 1 ”]‘I noLe Tl
S[ﬂnda. , }\\: : AP
\'S.v-.v ;
Sy = ———
=~
J35.112.03
T
=9.86
gy =986 Q
of - (9)
ques for AB/2(x) and As (v)
lblc 0{\’3 u.- y" Xy - -\2 1 ;
i | 24,608.20 156.87 4391 [ 1928 ; =
| ] : : 09 53.54 110333 [10.677.0
,Al‘ff' 54 8085.61 179.84 -23.04 | 530.84 5531 [34.61 1,1;7.859
[z | 3947.61 188.49 -50.13 ] 2513.02 57 3
= 19 Lh 7.08 [575  [33.06
e | 9.45.56 486.25 -15.71 | 246.80 60.62 [ 36.63 | 1341.76
:9'; 36 2298.24 287.64 -65.02 [,4227.60 6239 | -14.45 | 208.80
:ﬂm 36 144.76 228.06 -74.95 | 5617.50 62.39 | -24.38 | 594.38
"f?‘_ 6l 2975.70 436.40 -58.41 | 3411.73 6593 | -11.38 | 129.50
gj-‘; 100 504.45 224.60 -90.50 | 8190.25 69.47 | -47.01 |2209.94
?‘f..,s 1100 15,695.08 1252.80 1232 [ 151.78 69.47 | 5581 | 3114.76
’flf; 1225 492.40 332.85. -90.77 | 8239.19 7832 | -56.13 | 3150.58
752':7 1300 127.01 225.40 -101.69 | 10,340.86 | 87.17 | -75.90 | 5760.81
:’;;, 1900 3351.25 1736.70 -55.07 | 3032.70 104.87 | -46.98 | 2207.12
.iim 11600 1767.36 1681.60 -70.92 | 5029.65 122.57 | -80.53 | 6485.08
5% 1600 28,210.56 6718.40 55.00 | 3025.00 122.57 | 4539 | 2060.25
P00 20,406.12 7142.50 29.89 [ 89341 14027 | 2.58 | 6.66
Ths [ (3224179 1077360 [6660 | 44356 15797 | L5 i
- 5377. . : :
19 ] 4900 34,703.96 13,040.30 73.33
65 16400 46,928.56 17,330.40 103.67 | 10,747.47 13223 ?gzg g;;gz
M6 16400 45,309.38 17,028.80 99.90 9,595332.10;9 ;“-07 S e
s [ si00 oo 2131023 ‘12‘3%2‘ ’]/6’98 31 228.77 | 2807 | 787.92
207 (10000 | 40,280.49 20,070.00 87.7 S S
B -t -[: =z B 110.948.45 42,126.36
303 147000 | 378,900.86 [120831.70 | - 1-——= »

¥ =34.57and y = 112.96.
The mean values of x and y, as determined from Table 6, are x =34.57and )

Funher, 3= 51,77 and b = 1.77.

: i llows:
Sandard Error of Estimate (A;). We use the expression 81Y°n as fo
1.2
Syx = M
n-2
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e [ 74147 136.15 17249 199755 19.14_|-079  [0.62
= [511.66 13572 1 2075280 13058 [335 122
30 5.191.20 43230 “T710 13136441 [3630 |-13.68 [ 187.14
A 152959 312.68 “oIOT 1629963 13630 [3575 | 1278.06
6 = 2. -101.61 | 25,795.57 4774 |-8.63 | 74.48
,10,0,/—'6'4t L4 -194.58 | 37,861.38 59.18 | -54.04 [ 292032
(00| 55.95 74.8 -192.24 | 36,956.22 59.18 | -51.70 | 2672.89
35 | 17:4248 1981.05 -67.65 | 45,76.52 87.78 [ 4429 | 1961.60
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The mean values of x and y, as determined from Table 7, are

Further, a=1.98 and b= 5.72.

Sandard Error of Estimate (A4). We use the expression gi

2 L= 7
5—( = y') V242670135 _1557.19
Sl’l’: 2 (e L) S — = 9
n-2 19 1
SNy =81.99 Om
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g (1061726 412160 2198 Tag577) o Taasss [40630 [ 30306,559 1
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o ea00 | 18.991.60 11,024.80 -185.11 | 34,265.71 453.76_| -315.05 | 99.824.40
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1.2 'E=47,00 £=23,777,128. b e : Z=21,581,362 ) ¥=21.360093
E 29 297,601.07 52 0

The mean values of x and y‘,‘ as determined from Table 8, are x=34.57and ;=199.72.
Further, a = 223.36 and b = 2.88.

The Standard Error of Estlmate (A5) We use the expression given as follows:

Syx =

or Syx

\Z(y by}

_ 21,360,0932
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Te mean values of x and y, as determined  from table 9, are

i=357; y = 2787.0. Further, a = 225.77 and b = 74.09.

beSandard Frroi of Estimate (Ag). We use the expression given as follows:
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Cicates inat the pranis

.f;eél,{;: on eror OF = 15.1800m mesns that the simnje mapon. s . O SHmZ2 L2

| !_\'.I e 2venue for df:l‘:ljmlnn’.g 1'r’: Ci)l‘,'f;'_‘,pgnding '~'.1"m'_-; r’)’—:—i",»:.ump;:ﬁ :-\, -

kjo £B/2: this error 15 r.ca‘u.:,’ Insignificent at AB/2 3 ¢~ “:'{:J\‘tf'g: e pre

V3 Ug-iari oror of estimate 35 = §.8¢ Dam: the ermor for .-, v, 2 : = PUNE B
Sﬂf Fuch shallower ‘_ﬂepth (circz AE/2 = 6m, second ce 'me.—'- f—_;{—-f:}c.l D,c S
ﬁ;ra;Si:’ o model 1S In str_onger ag_rscment with the field ca__ i,,c;fi“f =
r::‘r'nalf to- VES point Ay s determined to be + 10.8 Om; from; Ta':;l;é " -NJ: 'm

::or o really insignificant at AB/2 > 50m. R s e I O
s observed that for VES point A, the error of estimate hes 2one up significantly 1o

§1.99 Qm. Suffice to point out once again that the VES soundings A, 1o A, wers dons ,:
mappmximatcly straight course i a south-easterly direction, and each VES point is 10m
from the next. Why the discrepancy? We refer to Table 7. Whereas in Tables 4. =

and 6, the resistivity is observed to be a smoothly varying function of depth, in Tzbie 7
ent cannot be made for the resistivity values occurring between AB?2 =

Mo -

(his same argum _
{5m - 40m, and AB/2 = 60m — 80m. Actually, there is 2 huge spike or jump in vaive of

he resistivity at AB/2 = 30m and at AB/2 = 80m (first segment); each of these
occurrences appear to be out of norm. The result of the analysis of VES point A:
indicates that the standard error of estimate is £ 243.25 Qm; this result can be explainzd
noting that in Table 8, AB/2 = 30 — 40m are characterised by very large

away by o
fuctuation in resistivity values. From Table 9, it is observed that AB/2 = 6m, 8m. and

10m are characterised by very large fluctuation in resistivity values, this is also true or
AB/2 = 30m — 100m. It is no surprise, therefore, that the standard error of estimate 1s =

1371.63 Om.

Resistivity Values of Rock Types

. : Nicern the area
The resistivity values of various rock types In the Basement Complex of Nigena

i ' i 10.

of study is part of the BCN) are presented in Table . ;

Table 10: Resistivity Values of Rock Types (After Udensi et al. ~006l
M ' Resistivity (m)
i Fadama loam 30 _ 90 i
Sudy dly i 00200

Londy clay and sandy silt 1002 -

Sind and gravel laterite 1501000

Weathered [aterite ‘ 150 - 900 |

P fuegie | 9003300 |

\

e basement | 20200 ‘

Tocuedbasomenr | 5001000 -
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onof Table 4 for VES point A} would indicate that. beir.
. neC o
0 l::hl o belowW th;: su;‘fzilcee atndl down through 10 AB/? < lbolefl‘il:lmg from a depth of
2 ¢ . ] . o = ‘s »
:\T‘"D.Pcs are mdlm ya(:ue - r"i(S"m}a‘ l.oam, clayey, sandy sily later?l\i\ the surface, the
-.L.meﬂl kinds T\ef Vclassiﬁm;-io‘lim;}ues for VES A, is o representatif) am} weathered
e pm'llt’” type 0’ lav ‘1 p '€ Very topsoil material that cq 20- the classic
.:.u| 5 is the sandy clay ‘am sandy silt type followed by the fad n be identified in
e * 1 weathered basement. The various rock types for VES ama loam type, the
geated A roughly the same depth in Tablea 4 and 5. As iy g"(;ﬁts SAl and A, can
yerial idcnliﬁed at VES A; li% ;h; sandy clay and sandy silt (as see; fr;lheTl(;);imosl
M ollows & deep se.quence.o adama loam type, followed by laterites a ;ﬂ ,a e 6);
ypes. There is a correlation of rock types for VES A, through A, aat n -
7 (for VES point Ay) indicates fadam 1 through A; and Aj;,

a loam material u
: . p to the 20m depth wi
sing 0 sandy clay and silt at the 15m depth; however, there is the pr:fesc:”:; i:
illﬂi‘ic or fractured basement material at the 30m depth and at the 70m depth. At th;a

i depth 132 material lh_al COrrelqtftS strongly with fresh basement. Beyond this depth to
(i 100m depth are 1_)os§lble lalerltl.c or weathered basement materials. The sand)f) clay
ol sandy sill muteflal 1s seen again as the topsoil of VES point A (Table 8) befori’:
gifching nature {o tacllama loam. At the 40m depth, there is the “sudden appearance” of a
paerial that is definitely fresh basement. The rock types beyond this depth correlate
grongly with lateritic and fresh basement types. The fresh basement material is
epcountered at an even shallower depth at VES Ag (Table 9) i.e. at the 8m depth point;
qubsequent occurrences are at the 40m, 70m, 80m, and 90m depth points. Other deptli
points are characterized by the fadama loam, sandy clay, sandy silt, lateritic, fractured
1asement, and weathered basement types.

vorzrons Prospects

I has been reported that the aquifer system in the Basement complex consists of
weathered and fractured basement rocks (Salako and Udensi; 2005; Udensi et al, 2006).
Futher, where the fractured zones are saturated, relatively high yield of groundwater can
be sustained from borehole penetrating such a sequence. Further, Salako and Udensi
(2005) pointed out that a minimum overburden thickness of 15m over the weathered and
fiaclured basement would suffice to form an aquifer. In the original work of Udensi et al
(2006), VES point, As — As were identified as locations that are characterised by ground
Wil |mlcnliﬁls.

Infurmation from Borehole Logs on Depth to Basement in the Study Area _

Ilas been pointed out earlier that, after due analysis by the Zohdy interpretation
sohware, the depth to basement along the prot'lle of the study area ls'be.lween 26.82m and
3679m (with a mean value of 31.81m). Furthermore, the study area s Just about centrally
Wsted in the middle of a large swath of land where - formation on lithology and depth~s
W lasement are readily avaifable from six wells drilled as part of the Petroleum '}"rusll
' (PTF) - sponsored projects (Jimoh, 1998). In the dilling-for-water report of Jimot

0 : S.E.T.) encountered
") the well around the School of Environmental Technology ( )

. ’ r Temporar
Cedment at about 31m. The well around the gtudents’” Centre (now Temporary

hi ell around the
Hl"_‘""'-ll'axi\,,] Complex) encountered the basement at 34m, “‘"_‘e (t)lr‘: :;“’: wlls drilled
Wy Hostel indicated a depth of 37m to the basement. Furthermore,

e
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VES poiat: 1:11 s ndard error of sshineze has decreased masicadi from = 81.99
0 38.1600m 10: resisuvity values down 1o the 40m depts *’—i{: H- _t ;
; alue o aepti. “hic reduction or
orease 0 error value can be e‘kplameo eviay by remarking that in = n }?L
" epth, fresh basement material was encounrered while incTab] B €7, at lt e
€ 14 112 material of

g dept " e 55 :

pighest TesistvIey (circa 530Qm, possibly lazeritic or fractureq basement material)
s encountered @t the 30m depth point. The relatively high error \;alue of +
A160m for VES A4 compared to £18.380m, +11510m and £14.910m for VES
poiats A1, A2 Az, ?ould be explained by the presence of the material at the 30m depth
poit. The standard error of estimate for VES point As increased from $#243.250m to
:319.22Qm; the increment from £243.250m to +319.22Qm is very significant. The
«culprit” in this case 1s the very high resistive material (4844.840Qm, Og\riously fresh
hesement) at the 40Qm depth point. When the resistivity data were considered down
1o the 100m depth, the low resistivity values for AB/2 > 40m sort of “obscured” the
effect of the 4844.84Q0m material but this was not the case when the greatest depth
was 40m. This obviously explains the rise in value in the standard error of estimate.
However, the standard error of estimate for VES point Ag reduces from +1371.63Qm
10 +432.15Qm. In Table 16 (analysis down to 40m) only at depth points 8m, 40'm,
4'm are very high resistive materials encountered whereas in Table 9 (analysis
down to 100m) very high resistive materials are encountered at the 70m, 80'm, 80’m
and 90m also. This obviously explains the fall in value in the standard error of

estimate.

“or

Conclusion A : :
On zpplication of the regression analysis method to the dataset of the six VES points

(ie. A) - Ag) it is seen that the values of the standard error of estimate are within
Wlerable limit for analyses at both the 100m and 40m depth points. However, fgr VES
pint A, because the spike in error value for analysis at the 'IOQm depth point was
duz o the material at the 80m depth and since this was not taken into account for the
mﬁ_IYSis at the 40m depth, the error is just tolerable at the relf:vant section of the
Tesistivity profile (i.e. AB >15m). Thus, whilst the error value is tolerable for VES
Piis Ay - Ay at both the 40m and 80m depth points, it is just tolerable for VES A4 at
“ felevant section for analysis down to the 40m depth only. The error values are toc;_
%10 be considered tolerable for VES points As and As bCCEUSB.Of the presence 0
YY Tesistive materials at relatively shallow depths. Nonetheless, since ﬂllehregres;mx:
Lis in strong agreement with the field dataset for VES Aj — As we have abou

7, .
* Comelations for profile A.

m in extent) with about 100m

Tha b -
“twe . 0 .
iy e VES points Ay and As (uhich B 50 ES points (say 50m spacing)

T8 between adjacent VES points, intermediate W
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