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ABSTRACT

This survey was carried out on an area covering about 629knr’ located within latitudes 6'37'F and
6"39'F and longitude 9 25'N and 9'27'N. A combination of lateral profiling with thirty profiles and
vertical electrical sounding with ten (10) VES stations per zone. The Jowest resistivity found on the
resistivity contour map is about 600 2m, found at the North-eastern part of the map. The highest

resistivity is about 7600 2m, found at the mid-

found to be between 9.00m to 35.00 m, 10.00

central part of the contour map. Thicknesses are
m to 33.00 m and 7.00 m to 22.00 m in different

places within the three zones, that is A, B and C. Going by the result from the three zones, it is
found that the area is generally good and suitable for buildings and other kinds of engineering

work.
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INTRODUCTION

Palko town is the headquarters of Paikoro Local
Government Area in Niger State of Nigeria. The Town
5 about 25km from Minna town, the capital of Niger
State. It shares common boundary with Chanchaga
Local Government Area at the Western part and with
Suleja Local Government Area at the Eastern part of
the state. It is located on the longitudes 9°25' and
9°27'N and latitudes 6°37'E and 6°39'E. The area is
about 629km’. In the area many geological surveys
have taken place in the past by companies such as
Ruwastan in Niger State and some individual too
numerous to mention. The kind of survey the area
lack till this time, is the geophysical survey that
encompasses all the attributes of survey, as it will be
seen in this work,

The parameters to be investigated include
aquifer thickness, depth to basement and distribution
of weathered basement. Groundwater formation,
occurrence  and  movements depend on lithologic
petrography, geo-structural, geotectonic,
geomorphologic and other factor (Ogilvy, 1967).
Geophysical method of investigation has found useful
applications in areas such as bedrock delineation,
saline  water  mapping, lithological  boundary
differentiation and determination of structural trends
among others (Emenike, 2001; Dangana, 2009;
Mallam, 2006;). This Geophysical survey employed the
resistivity method using both Wenner Array and
Schlumberger Array spreads. The reason for
employing resistivity method is because it is very
important in  Engineering Geology, where this
techniques'is used to measure the depth to bedrock in
a prospective dam site and location of shallow mineral
deposits and underground water (Telford et a/ 1989).
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The main purpose of this work was to determine the
depth to the basement, the dstribution of the
weathered basement, and to locate the points that are
good aquifer within the study area

Physiography and Geology

Paiko area is purely within the basement complex of ,
Northern Nigeria, which started from far North and
extend to Lokoja area of the Mid-Central Northern
Nigeria. The geology of the basement complex rocks
has been discussed in detail in the works of the likes
of McCurry (1975), Van-Breemen (1981), and Ajibade
(1980).

The area is, therefore, underlain by four lithologies as
lsevidentnommerod‘shmearea‘memm:s
in this region include: granites, gneisses, quartzites as
well as laterites, while most of the granites seen here
are older granites and this distinguish them from the
younger granites found in Jos area, (Figure 1).

MATERIALS AND METHODS
In this survey both Wenner and Schiumberger were
used in data collection. The Wenner configuration was
used for electric profiling, and the objective is to
determine the resistivity variation laterally.
Resistivity measurements were made along
some thirty (Figure 2), covering an area of
about 629km?*. Each profile runs North-South and are
to the express road running from
Minna-Suleja, until all the field was covered.
As a result of the position of the site or town, which is
surrounded or linked by many roads including feeder
roads, it was convenient to divide the area into thrée
zones namely; A, B and C.
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. Data Interpretation

Resistivity Map of zone A

© 7 Resistivity Map of zone C -

sisiy  Vhap of ZiTee L Ntedy area, ¢

Faie e tated fal 1 Lk, -

Figure 3: Resistivity Contour Maps of the study Area, interval 1002m

During the quantitative interpretation of this survey
work, an interactive computer package designed by
(Zhody et al, 1989) was employed. This package was
able to reveal the resistivity curves, from which the
number of layers, thicknesses and resistivity values
were clearly shown. Samples of a typical digitized data
and interpreted curves are shown (Figures 4a and b).
The geoelectric sections along the zones
were obtained using the interpreted model parameter

(resistivity and thickness) for each VES stations. The
VES stations were marked along the corresponding
profiles and layer thickness beneath each sounding
station and the resistivity were plotted. These derived
geoelectric sections were subsequently used to obtain
the geologic sections. It was possible to construct the
equivalent subsurface geological sections from the
contour maps of the zones.

Scanned with CamScanner



Scanned with CamScanner

UTHRTR SR TSR
R e

sl i RRHOAR L e

WA M Wbk
BOWR W
Pl T
g \ :r ” :

p) —:7:, VR

MRy

NS Ry,




HEPEENCES
Apibndo, ACC1900) The Camlogy of e countey around Zungen,

Mintiwentor Stato of  Nigera, Ungibilished - M5
Tty Undvorsity of Thadan, Thatlan,

Digtiganm, MLl Einonika, ©A (2000) Lithological dedudctions
fromn geoeloc e sty for subsiiface watei in Palko
Town, Niger State,  Nigeda,  Nigeian  Jouimal - of
ot hiologieal Rosearch Vol 4 NO. | /9,00,

Frnwnihe, EA (HO01) Goaphigsical exploration for groundwater in
sodiiontary soviionments A case slidy from Nauka
Ovor Nl Foriation i Anambira Basin Glo, Jaurmal
O Vg sl Appiiodd Science Val, 2.0p07- 101,

Mallaim, A (2006), Hogional Goooled e esistivity Survey in ihe
Fodtoral Capital Torritary Nigora, An unpblishied .0
Ihosts, Uivorsity of A, .

Metuimy, 1 (19245) The Geology of the e cambrain (o lower
palcosolc rocks of  Northorn Nigera,  Geology  of

Figure 50 Geologle sections of the
Oullvy, AA (1967), Geophysical prospecting for Croundwater i)

Mining  and  Grourdvratés

the  Soviet  Union, in

yoophysics,
Prarnsmis, 0.5 (1906), Principles of Applied Geophysis (1" d,

Chapinan and Mall, New York.

Talford, MW, Geldart, 1P, Keys DA and Sheriff, kA (1989),
Applied  Goophysics  Cambridge  Univerdty  Press,
Cambridge, Pp212-234,

Van reemon, LA (1081), A Combining of [lectrical Resistivity
Golsmie  Mefraction  and  Gravity  Mossuwement  for
Croundwater exploration in Sudan, Ceophyses A6, N0,

G, Ppl30a- 1311,

thody, AAJ and Bisdorf, 1) (1989), Automatic sohkimberger

Sounding  Data  processing — and  inferpretation
programime,  USA  Geology Surveys el 1315

Washington,
.

Scanned with CamScanner




