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Abstract

A geophysical survey of western part of Federal University of Technology, Gidan Kwano Ca

Minna, was carried out using Electrical Resistivity (VES) and Seismic refraction methods.
this survey was to determine the ground water potentials of the area and fto also_locgte tho
that could be useful for civil engineering purposes. Careful interpretation of the seismic data l
shows two geologic sections within the survey area. The first layer has an average SG_ISMIC (
value of 1237.86 ms' The second layer is the refractor layer whose seismic velocrf.y :
4581.67 ms ' and has an average depth of 4.74m. The results obtained from the electrical
method also shows that the survey area consists of three geoelectric/geologic layers. The irst
has resistivity values between 200m and 2000m, which represents topsoil the second ay
resistivity value ranging from 2000m to about 900¢m and typifies weathered and ra
basement. The fresh basement forms the third layer with resistivity value above 1000£2m. 'mt
obtained from both methods shows that the area appropriate for ground water development
folind in the north-east and north-central portion of the survey area with aquifer systems of 11

width and depth between 3.8m and 25m. Similarly the site most appropriate for civil engin
purpose could be located at the southern
shallow.
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Introduction

The growth of any community is a
function of availability of basic infrastructural
needs like water, roads, electricity and
industries among others. Groundwater is of
significant importance to Northern Nigeria where
the amount of rainfall is limited to very few
months of the year with annual rainfall of 1000-
1500mm [Eduvie, 1998). Surface water sources

r often inadequate or non existent [Baimba,
11978 Perez and Barber, 1965]. There is
d for scientific identification of
s governing ground water resources,
N | management, particularly if
ing conditions of the inhabitants

of her four schools
Campus to Gidan

part of the survey area where the fresh bas

Basement and Vertical Electrical Sounding (VES)

pth, Velocity, Lithology, Aquifer

road. The study area is located withi
university campus and is about 1.8 km
{Lom Minna-Kateregi Bida road, di i,

e student hostel, Figure 1. Federal Univ
of Technology, Gidan?(wanoc pus, A
part of Minna NW sheet 42, on a i
1 5250.000. It lies between latitude 9%
9°37'N and longitude 6°23°E to §°
covers an area of about 100,000
three defined sectors; North,
Southern sectors [Works Depa
University of Technology,
study a&a is displaced from a
Passes besides girls’ ho
65m south of theg road ai?lm‘ 0
as shown in Figure 1. s
The rock types found in the
eved to be part of the older
€ mostly exposeq along t

Where they appear | »
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Fig 8: Geoelectric Vertical section along Profile E
Profile F (Contour Interv al is 3000Qm)

Interpretation of Iso-resistivity Contour Map
at Various Depths

i Iso-resistivity maps show the
m pattern with depth through slicing of
the entire study area horizontally or through a
cross-section. The cross-sectional maps were
used to corroborate the results of the vertical
sections. These ‘maps include the resistivity

fif./i‘i\\\ 3
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i .
Fig. 9 Geoelectric Vertica
(Contour Interval is 3000Qm)

Figure 10 shows the
contour map for topsoil. The r
contour interval of 100Q2m.
spatial variation of the resis
layer, which could be used
surface features like stre
outcrops. The entire surface
shows low resistivity values
1000Qm and 200Qm, which
the area except at southeasts
show high resistivity value.
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Fig. 13, 14 and 15: Iso-resistivity contour Map at 20m Depth. 30m Depth 2nd Depth to

contour Map Respectively

Map of Depth to Basement
Figure 15 is the depth to basement map
contoured at 2m intervals. It shows that the
basement varies between 4.0m and about
36.0m. The southeastem region of the survey
area characterized as having a shallow
basement. This could be attributed to heavy
outcrop of granite found at the surface. Thus the
overburden is said to be thinnest at those area.
The deepest basement (36.0m) is found at C3.
The areas with overburden thickness or depth to
basement between 16m to about 36m
correspond to the shaded area of the figure 15.
results of the i istivity and depth to
maps corr L te the results from the
section maps. The sounding point C3
in figure 6 is well corroborated by figure

Interpretation of Seismic Data

The most imporiant para
interpretation of seismic work IS
This is the rate at which the acous
propagates through the various
surface. This seismic velocity infoms
certain limits is converted into rock
attempt to identify the sub surface
The time distance graph was plo
Excel package). Figure 3 is a san
resulting time-distance graph plottes
from shot A,. The graphs show !
case. The slopes of the two
calculated, and the inverse of the &
the values for V, and V,. The depth
was also calculated using the'
equation 1 above. This was done f
points. A

For example, table 3 shows
Ccase (model) for profile A. The firstk
vanes from 716.33 m/s to 1538464
average of 1149.70 ms’'. The &
velocity varies from 193536 ms' K&
With an average of 4616 93 ms ™ B8
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The values in table 5 shows the velocity of the second layer throughout the suf v
vary from 1935.36 ms™ to 7485 .03 ms™'. The contour map for V, (second layer) was ok
figure 17.

The points marked H on this contour map are the areas having high velocities,
marked L are the areas of low velocities. High concentrations of closures were also obsery
the eastern and westem portion of the survey area.

3

Table 5: Second layer velocity V, (ms™)
Short point | Profiles

A B C D = F
540541 [5770.34 [362319 | 510986 | 630517 | 3544 84
490677 [4837.93 | 509684 | 421763 | 533049 | 5834 31
314564 507372 |3680.53 | 437445 | 429369 | 307692
662252 |413052 |4714.76 | 6049.61 | 3271 18

5931.20
193536 521648 [320381 | 243132 |5800.45 | 566803
457038 |478469 |670691 |3541.08 | 357393 | 390626

323625 282805 |648088 | 6606.18 | 748503 | 411663
B66667 1499500 |288850 [346861 | 408163 | 498524
1957143 1451671 | 336789 | 324044 | 407830 T 5eg9 20—
547645 13317.85 [2707:83 | 407830 | 415455 803078
1524934 [547645 [320410 381098 |55157¢ '

e ——

| 5405.41
The depth to refractor contour map figure 18 was obtaineg from
8¢ -72m over the entir

table 6. The
e SUNey area.
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The contour map of the depth to

refractor (figure 18) also shows closures
indicating variations of depth to the bedrock.
High concentrations of closures are observed
along the eastern and western margin of the
contour map. The positions marked H on the
contour map corresponds lo the area having
the maximum depth to the refractor and the
points marked L are the areas of lower depth to
the refractor. The depth variation is reflected in
the contour map of figure 18. The existence of
s%veral closures both high and low is an
indication of in-homogeneity of the depth to
refractor, The high depth closures may be as a
result of variation in consolidation rather than
lithological differences.

Conclusion

The result of the two methods (or
investigations) shows that the study area is
underlain with maximum of three geologic
layers. The electrical (with three layers) method
shows that the first layer consists of lateritic
topsoil, fadama loam, sandy-clay and gravel.
The second layer is characterized by
weathered and fractured basement, while the
third layer is the fresh basement rock. Seismic
(with two layers) could be characterized with
first layer velocity ranges from 716.33 ms ' to
2024.29ms" while the second layer have
velocity range from 1935.36 ms™' to 7485.03ms’
' However, the refractor depth within the
survey area range between 2.79m to 6.66m
with an average depth to refractor of 4. 74m and
is mainly composed of granites.

- The results of the VES investigations
shows that depth to basement rock in some
areas were found to be in the range of 18m and

m (shaded region of figure 15); while seismic

~fefraction method only shows that the refractor

~ depth was found to be in the range of 2.79 and

6.66m. Thus VES method has better

- penetrating power with respect to seismic
method as used in this work.
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However, some areas wj
depth in selismic agreeq |arg
investigation. The areas identifie
water exploitation from both meml *
north-central and northeaslern parts
southern part of the_ study
bhasement is shallovy. is however go
engineering works (figure 15 and 18),

8

Recommendation : _ y
The Universily is situated

expanse of land most of which is y
developed. This calls for more g
surveys with a view to identifying s I
for various development projects.
campus. With  such  surve
geophysical information about
known. This will save the mang
substantial amount of money in
borehole construction and location of
of different capacities and also ens
optimal performance. We also recon
a well should be drilled and the wal
for portability. f
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