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Abstract

Over forty Vertical Electrical Sounding survey waaried out in Dawakin Tofa local government asé&ano
state. Dynamic water level from open wells was aisitected and was used as a guide for the seteofidhe
electrode spread distance. The schlumberger artayanmaximum electrode spread of 100 m was emplaye
all the points. Results from the sounding datacdatdis that the area is generally underlain by dieeelectric or
geologic section which include Lateritic top saillateritic sand, Silty sand or Sandy clay, Weathddrasement
or Clayey sand, Fractured basement and Fresh bateBesed on the result obtained the fractured thed
weathered basement makes the aquiferous zone whthistudy area. The resistivities of these zoaeey from
7.3 to 772 m with an average value 178m, while the thickness varies from a value of 16&8 m with an
average value of 14.33 m. Depth to this zone vdreas 5 to 31 m with an average value of 16 m. $tugly also
recommended the use of 80 m minimum electrode dgoeduture electrical survey to be used in thelgtarea.
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1. Introduction

Groundwater is one essential but necessary suiestdusurface water in every society. It's no doabtidden,
replenish able resource whose occurrence andudistin greatly varies according to the local aslaslregional
geology, hydrogeologic setting and to an extent lature of human activities on the land. Groundwate
occurrence in a Precambrian Basement terrain iethogthin zones of weathering and fracturing whiften are
not continuous in vertical and lateral extent (J2G06). There is a steady rise in the demand rourgdwater in
most hard rock areas most of which cannot boaahgfconstant surface source of water supply (Adaga4).
Kano area (Fig.1) is underlain by rocks of the Mme Basement Complex comprising migmatite-gneiss
complex, Younger Metasediments, Older and Youngani&s. The aquifers of the Basement Complex raoc&s
the regolith and the fractures in the fresh bedmobich are known to be interconnected at depth @fhamed,
1984; Alagbe, 1987; Adanu, 1989; Uma and Kehin864)L

In a recent hydrogeological study carried oupants of Kano area, Bala (2008) has shown thatlitegmuifer
derived from schists and gneisses of sedimentaginoforthogneisses) proved to be a difficult grdwater
terrain contrary to the observations in the easerks that not only indicated similarity in aquifeerformance
across the different bedrock types, but also thesd aquifers compare with those in other parthefAfrican
Shield. He also noted that wells located in argatetain by schists and similar rocks were gengi@diep and
the depth to the water table in them is larger ihahose located in the other rock types. Thiefairate in most
groundwater project recorded in Basement Compleniferg has informed the general acceptance of a
geophysical survey as a compulsory prerequisitmyosuccessful water well drilling project (Dan klas, 1999).
The electrical resistivity method involving the treal electrical sounding (VES) technique is extesly gaining
application in environmental, groundwater and eegimg geophysical investigations (Zohelyal, 1980; Aina
et al, 1996; Olorufemi et al., 1993 and 2004; Afolabdalorufemi 2004 and Abubakar and Danbatta 2012).
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Fig.1: Geology of Kano and and parts of Jigawa State (RRA, 1989).

1.2 Geology of the Area

The Northern Nigerian Basement Complex comprisesetigroups of rocks namely, migmatites and (higtdey
gneisses derived from Birrimain sedimentary rodk®ugh high grade metamorphism and granitizatibe; t
Younger Metasediments of Upper Proterozoic age lwhie low grade metamorphic rocks that were folledg
with the migmatite and gneisses during the PaneAfriorogeny; and the Older Granite series whichewer
intruded during the Pan-African orogeny (McCurr98%). In the study area, Hazell al, (1988) also reports the
occurrence of rocks of the Younger Granites sdfatconer, 1911), so termed because they are luiasage
(Figure 1), as well as volcanics, and occasionainger dykes and flows. Kano Agricultural and Rural
Development Authority, KNARDA (1989) identifies thedividual members of the Older Granite suite, tmatks

of the Younger Metasediments and those of the miggrgneiss complex were simply grouped as the raigs:
gneiss complex in some places (Figure 1).
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1.3 General Hydrogeology of the study Area

Mohammed in 1984 indicates that the aquifers ofBasement Complex area of Kano State are the weathe
and fractured rocks in which groundwater exist undater table condition. Water table lies at a Heggnerally
less than 20 m, and the maximum depth of borehaledy exceeds 60 m. The hydraulic conductivitythos
aquifer ranges from 0.039 to 0.778 m/d with an agerof 0.330 m/d; transmissivity varies from 3.716686.600

m’ /d with an average of 12.32Ca and specific capacity is between 0.054 andQLrR0m/d with an average of
0.360 ni/m/d. Muslim (1984) resents a composite hydrogeokligsection for the basement rocks having a
general sequence as follows: Lateritic sand oritateop layer, silty sand, sandy clay, clayey samcclay,
weathered rocks and fresh bedrock. The mean deptfater table was put at 8.4 m while the maximuptlalés
18.5 m.

1.4 Materials and methods

About forty groundwater levels were measured frggarowells in the study area which serves as a goidee
electrode spread used in the present study. Tleealst serves as guide in understanding the l@r@tion in
groundwater level of the study area. Over forty) (ertical Electrical Sounding (VES) data pointsrevacquired
using an ABEM Terrameter SAS 300 within the studgaa(fig.6). The schlumberger electrode array was
employed in all the sounding points with a maximelectrode spread of 100 meters. Most of the sprneséd
oriented in an N-S direction depending on the tseofdstructures which were observed locally, a fewever
were oriented E-W. Location of the sounding poinithin the study area is presented in figure 2. Stevey was
carried out between the months of December, 20Janoary, 2012. The data were later reduced andciad to
both qualitative and quantitative interpretation.

1.5 Results and Discussion

Some of the data acquired from the forty two (4®)rslings are presented in Table 1, and the fietdesuare
predominantly three-layer A and H-types (Fig.5)o8ectric models for the the study area in the fofrertical

Iso-ohms Section (VIS) and Iso-ohms Map (Resisticibntours) at different depths were plotted. Thesee
used to delineate the aquiferous zone within tlea af study. The acquired VES field curves weréailty

interpreted using the conventional partial curveaamag technique and the Petrowski's method (Tel&dral.,

1976). Initial estimates of the resistivities ahitkness of the various geoelectric layers werauded from this
preliminary interpretation. The deduced parametesse later used as starting models in a "Intergaxhputer
program. This computer assisted resistivity intetgron is based on the calculation of theoretifa§ curves,
and gave the 'best fit' for the data obtained.
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Fig.2: Map of Kano State showing the study area.
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Fig.3: Map of the study area showing location of VESmi

The dynamic water level measured from open weltiegsdrom 5.5 meters to 32 meters with an averadeevof
19.7 meters. There is a strong local variatiorhm water levels and this has been observed to tteoded by
topography, thickness of overburden as well asgémogy. Not all the wells however are high yielglieven
though the survey was carried out not at the péaltyoseason, this could be attributed to the that some of
the wells are taping water not from the main aqguwig rather from a patch aquifer. Open wells tgpirater from
a depth of 16 meters and above in the study arets t® be productive as compared with the reshefwells
which has been shown from the geophysical resudtsthis wells are tapping from the main aquifernose of
the study area. Results from the sounding datacame that the study area is underlain generall§ivigy (5)
geoelectric or geologic layers, these include; tititetop soil or Lateritic sand, Silty sand or Sgnclay,
Weathered basement or Clayey sand, Fractured bateme Fresh basement. Based on the result obt#ieed
fractured and the weathered basement makes thieBus zone within the study area. The resistiwitéthese
zones varies from 7.3 to 772m with an average value 178n, while the thickness varies from a value of 1.66
to 28 m with an average value of 14.33 m. Deptthi® zone varies from 5 to 31 m with an averageeaf 16
m. The general geoelectric or geologic sectiorhefgtudy is presented in figure 4. It is also de@m the results
as well as the data collected from open wellsithatder to have a productive well in the studyaaarage depth
of 20 m is required, while for groundwater explaratwithin the study area using the VES schlumbeegeay
the minimum electrode spread should be 80 m.
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1.6 Conclusion

In conclusion it can be said that the study aregererally underlain by five (5) geoelectrical bbpgic layer with
an average low resistivity value of 178n, an average thickness value of 14.33 m and amg®alepth value of
16 m. It has been established also that a minimug®an borehole depth is required for productivélsvia the

area. The study also recommended the use of 80nimonin electrode spread for future electrical surieype
used in the study area.
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Fig.4: General geologic / geoelectric section of thelgarea.
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Fig.5: Some selected resistivity curve of the study area.
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Fig.6: Some selected table showing sounding data andléyered model.
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