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Introduction 

xploitation of mineral resources has 

assumed prime importance in several 

developing countries including Nigeria. 

Nigeria is endowed with abundant mineral 

resources (Figure 1.1), which have contributed 

immensely to the national wealth with associated 

socio-economic benefits. Tin mining has a very 

long history in Jos, Plateau state. It started in 1904 

and by the mid-1920s more cassiterite (tin ore) 

discoveries had been made, which resulted in 

more mechanised extraction techniques to meet 

the high demand for tin by 1960s. The demand 

increased, got to a peak and gradually declined in 

the late 1980s. Recently, the world demand for tin 

is quite steady, and is growing at about 5% a year 

(Cowie, 2010). 
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According to reports by the Nigeria Geological Survey Agency (NGSA, 

2018), Nigeria as a nation has some 34 known major minerals resources 

distributed in 450 different locations across the country and given more 

invaluable attraction for investors. Minerals exploration for several solid 

minerals, e.g. tin, niobium, lead, zinc and gold, goes back for more than 

four decades but only tin and niobium production have rated on a world-

Basement Complex comprising of Gneiss, Schist, granite and 

sandstones. Shuttle Radar Topography Mission Digital Elevation Model 

(SRTM DEM) was processed to extract surface topographic lineaments 

of the area, while Aeromagnetic data was processed to extract 

magnetic lineaments of the area. These were combined to form a 

composite lineament map of the area. Rosette plots of these lineament 

orientations were plotted. Further processing of the aeromagnetic data 

yielded the Source Parameter Imaging (SPI) map which was used to 

delineate areas that are sufficiently shallow for economic mineral 

occurrence. Integration of all these results formed the basis from which 

the profiles for the 2D electrical resistivity survey were extracted. 

Surface topographic lineaments trend NNE – SSW while that of the 

magnetic lineaments are orthogonal to it, trending in the WSW – SSE 

direction. This is typical for the area under study.2D pseudo-sections 

reveal presence of conductive bodies that may likely be disseminated 

metal ores within the depth of about15 m to 20 m. High resistive 

materials could be seen at the bottom of some pseudo-sections. This 

may be attributed to fresh rock that underlies those profiles. Areas with 

relatively high resistivity values represent silicification and presence of 

quartz veins. These are usually targets for economic mineralization. It is 

therefore recommended that anomalous areas are followed up with 

geochemical surveys and positive results be followed up with coring at 

designated points to determine the quality of gold, other associated 

metals and trace elements within the host rock. 

  

Keywords: Shuttle Radar Topography Mission Digital Elevation Model 

(SRTM DEM); Source Parameter Imaging (SPI); 
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wide scale. While the major international exploration groups have paid 

more than interest, there has been general exploration carried out by the 

tin mining groups and since the mid-1970s by several organisations and 

in particular the Nigerian Mining Corporation. Throughout its long 

history the Nigeria Geological Survey Agency has played an invaluable 

role in the exploration for mineral deposits many of which have been first 

presented by its officers. Presently, there is a great interest in the 

development of solid mineral resources whose production in the last 

three decades has been depreciatingin every case.  

Geophysics plays a large part in a multitude of disciplines. Geophysics is 

a technique which has recently begun to be used by a number of 

disciplines to give information about the underlying ground without 

having to engage in invasive digging of the area. It has been used to help 

solve practical environmental, geotechnical, and exploration problems. 

The typical scenario is first to identify the physical property, that is, 

diagnostic of the sought geologic structure or buried object. The 

appropriate geophysical survey is then designed and field data are 

acquired and plotted. In some cases, the information needed to solve the 

problem may be obtained directly from the seplots, but in most cases, 

more information about the subsurface is required (Philip, et al.,2002 and 

Lowrie, 2011.). 

The surface of the earth provided the setting for most of human 

endeavours throughout the history of civilisation, and these activities 

have been profoundly affected by the largely invisible characteristics of 

the immediate subsurface. Human development has depended heavily 

on resources obtained from both near surface (as in construction 

materials) and hundreds to thousands of meters deep (as in 

metalliferous ores and petroleum-based products (Ejepu et al.) 

Magnetic and resistivity geophysical techniques have found a wide range 

of applications in mineral exploration and geotechnical work (Akintayo 

2013, Folami 1992 and Umego and Ojo, 1995). 

These techniques are known as fast, high resolution, non-invasive, and 

cost-effective techniques. The recent advances in electronics and 

medicine have increased the demand for rare metal(tantalum-niobium), 

that is, (Ta-Nb), which is used in making capacitors, surgical sutures, and 
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implants, such as artificial joints. Others are used in making heat 

conductor in electric iron (mica), sculptures, bricks, and so on. The 

increase in global demand for these minerals especially the rare metals 

(Ta-Nb-Sn), that is, (tantalum-niobium-tin), has led to the renewed 

interest in the search for economically viable deposits in Nigeria 

(Adekoya, et al.,2013, Ajayi and Ogedengbe,2003 and Garba, 2013). 

The aim of this research is to investigate structurally controlled 

mineralisation using an integration of aeromagnetic and 2D electrical 

resistivity geophysical methods in areas between Bosso LGA and Katcha 

LGA, Niger State, Nigeria.  

Based on quantitative and qualitative interpretation of the integrated 

geophysical methods, the main specific objectives are to:  

1. produce a lineament map showing the trend of the geological 

structures in the sub surface. 

2. determine the depth to causative bodies and their orientations. 

3. determine the nature of the mineralized body with respect to 

depth from the 2D ERT 

 

Location of the Study Area 

The study area is located within Bosso and Katcha LGA, Niger State. It lies 

in north central Nigerian Basement Complex with Latitudes 9.22°N to 

9.26°N and Longitudes 6.20°E to 6.24°E of Bida Sheet 185. The study area 

is accessible through Minna → Kataeregi →Bida road and Minna → 

Kataeregi railway line. The nearest settlements within the study area are 

Maiwayo, Gadaeregi and the most populous, Kataeregi.  

 

Geology of the Study Area 

The study area is located within Bosso and Katcha LGAs, Niger State. It 

lies within Latitudes 9° 22 ́ʹ 00ʺ N to 9°26ʹ00ʺ N and Longitudes 6°20ʹ00ʺ E 

to 6°24ʹ00ʺ E of Bida Sheet. Geologically, the study area lies within the 

crystalline Basement Complex of North-Central Nigeria. It comprises 

rocks of the migmatite-gneiss and schist and generally intruded by the 

Pan African Older Granite rocks. Falconer, (1976) was the first to study 

the geology and geography of northern Nigeria where according to him, 

the area of study is underlain by the Basement Complex rocks which 
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comprises migmatite and gneisses and is intruded by granites, which he 

calls ‘Older Granite’ to distinguish them from the Younger Granites. The 

Migmatite-Gneiss Complex appears to be the oldest lithology in the area 

and mesocratic in colour. In term of texture, they are medium to coarse 

grained. Mineral constituent of the rock in hand specimen consists of 

quartz, feldspar and mica. The granite occurs as intrusive to both the 

Migmatite-gneiss complex and schist (Omanayin, et al.,2016). 

 
Figure 1. Location Map of the Study area. 

 

 
Figure 2. Geology Map of the study area 
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Theory of Methods 

The composite maps will be producing using Oasis Montaj, ArcGIS, and 

the Golden Software (Surfer 11). The theories of digital analytical tools 

are given in sections 4.1 to 4.5. 

 

Vertical Derivative 

In an attempt to attenuate the long wavelength regional features within 

a potential data and in the same vein, we accentuate the shallow 

features that are high in frequency of occurrence and this makes the 

vertical derivative comes in bandy. 

The function can be mathematically related as  

𝐿(𝑟) = 𝑟𝑛         (1) 

where n depicts the order of differentiation generally 1 or 2,’ r’ signifies 

the wave number in radians per ground unit observe that r=2pl, where L 

is cycle/ground unit in which the survey was conducted e.g., metres, feet, 

kilometre etc. 

 

Analytical Signal 

Magnetic data most significantly, within the equator exhibits high 

dipolar signatures, in which both the positive and negative susceptibility 

exhibit peaks. The derivative analytical signal removes effects of angle 

inclination and declination from the magnetic data. Thereby, giving the 

anomaly the required symmetry and placing the anomaly directly above 

the causative body. The 3-D analytical signal at a location (x,y) can be 

obtained from three orthogonal gradients of total the magnetic field 

using the expression.  
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Where ׀A(x,y)׀ is the amplitude of the analytic signal 

T is the value of the magnetic field at (x,y) 

dx is the horizontal derivative over a 2D magnetic contact at (x ɛ 0) 
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Where α represent the amplitude factor 

= 2Msind (I-cos2 (I) sin2 (A)        

h signifies the depth to the top of the contact 

M is the strength of magnetisation 

d is the dip of the contact 

I is the inclination of the magnetisation vector 

A is the magnetisation vector direction 

The equation above explained the analytic signal for a simple bell-

shaped function. 

Note that: the peaks amplitude is directly proportional to the 

magnetisation at the edge as defined by the equation above. 

 

Horizontal Derivative 

Horizontal derivative used for the identification of geologic boundaries 

in the profile data, the horizontal derivative𝑥,𝑦,𝑧 direction is denoted 𝑑𝑥, 

𝑑𝑦 and 𝑑𝑧 respectively. The horizontal derivative 𝑑𝑥 shows the 

geological structure in y direction, horizontal derivative of  𝑑𝑦 shows the 

geological structure in 𝑥 direction and horizontal derivative 𝑑𝑧 shows the 

geologic structure both in 𝑥 and 𝑦 direction. It is mathematically express 

as 

𝐿(𝑟) = (𝑟𝑖)𝑛3.9       

                                      Where n-order of differentiation and 𝑖 =√−1 

 

Source Parameter Imaging (SPI) 

The SPI method (Thurston and Smith, 1997) estimates the depth from 

the local wavenumber of the analytic signal using the MAGMAP 

extension of oasis Montaj software. Thurston and Smith, (1997) and 

Nabighian (1972) showed that the analytic signal of the magnetic 

anomaly due to a 2D magnetic source can also be expressed by the 

complex number. 
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Where: BT (x, z) is the total magnetic anomaly observation point at a 

distance x along the principal profile and a vertical distance z above the 

source 

j is the imaginary number (= √ −1). 

The estimated depth results are interpreted in terms of the magnetic 

basement and shallow (intrusive) basement could be interpreted as the 

depth to top of intrusions at various locations. The SPI depth Grid was 

computed in order to estimate depth to magnetic sources. The SPI depth 

Grid show that most magnetic sources are not deeply seated which 

indicate a lower cost of exploration and exploitation. 

 

Materials and Methods 

Materials 

The following materials were used for this study; 

1. Shuttle Radar Topographic Mission (SRTM) Digital Elevation 

Model (DEM). 

2. High resolution aeromagnetic data of the area would be obtained 

from Nigeria Geological Survey Agency (NGSA) 

3. Geologic map of the area 

4. Software e.g., Oasis montaj and surfer 

5. Data obtain from the resistivity survey 

6. Winresist software 

7. ABEM SAS 4000 Terrameter 

 

Methodology for Aeromagnetic Data 

The aeromagnetic data was obtained from Nigeria Geological Survey 

Agency (NGSA). The data was acquired along a series of NE-SW tie lines 

direction with a flight line spacing of 500 m and terrain clearance of 80 

m. The average magnetic inclination and data will be gridded using the 

minimum curvature gridding method (Briggs, 1974) using ArcGIS 

software and surfer. The original TMI grid was processed, filtered and 

transformed to other grids using Oasis montaj software with associated 

extensions of the package such as MAGMAP, SPI and CET. The total 

magnetic intensity field will be corrected using IGRF, 2009 with value of 
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32000nT was deducted from the raw data. A 3x3 convolution filter was 

passed over the final grid to smooth the grid image.  

This data requires the enhancement and general understanding of the 

regional geology of the area. In this regard, the data was used to map 

contacts and structural features within the property. This will also 

improve definition of the potential zones of mineralization, their 

geological setting and identifying new areas of interest.  

The TMI was subjected to reduction to the magnetic equator (RTE) and 
was further processed to depict the presence of buried features that 
might be relevant in the mineral exploration study. A directional and 
normalized derivative was calculated to delineate near surface features 
from which lineaments will be identified and accentuated. These include 
first vertical, total horizontal and tilt derivatives and analytic signal. 
Source parameter imaging algorithm was applied to the RTE magnetic 
data to model depth to causative bodies. As a result of inherent 
difficulties of low latitude, the magnetic grid was reduced to the equator 
and then inverted. This was done with the aim of making magnetic 
anomalies to centre on their respective causative bodies. MAGMAP was 
used to deduce the first vertical derivative of the magnetic data. This will 
enhance sharpens up anomalies over bodies and tends to reduce 
anomaly complexity, allowing a crystal-clear image of the causative 
features. The transformation can be noisy since it will amplify short 
wavelength noise. The total horizontal derivative and the tilt derivative 
are both essential in mapping shallow to near surface basement 
structures. These enhancements were fabricated to image 
faults/fractures and contact structures. They complement the results of 
the vertical derivative processing. The analytic signal processing depicts 
a maximum directly over discrete magnetic bodies, as well as over their 
edges and horizontal location. The width of a maximum, or ridge, will 
serve as a pointer to the depth and also to the contact. This 
transformation was often useful at low magnetic latitudes because of 
the inherent difficulties with reduction to the equator (RTE) at such low 
latitudes (Geosoft Inc., 2014). The ArcGIS software by ESRI will be used 
to relate and overlay various layers of information, such as geology, 
magnetic data and extract structural features for interpretation. The 
interpretation was performed on screen in the ArcMap. Quality hardcopy 
results were produced directly from ArcMap. 
 

Field Procedure for Electrical Resistivity Tomography 
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Electrical Resistivity Tomography (ERT) is a method by which 2D images 

of subsurface resistivity distribution are generated. Using this method, 

features with electrical properties differing from those of the 

surrounding material may be located and characterized in terms of 

electrical resistivity, geometry and depth of burial. The electrical 

resistivity tomography data were collected using manual measurement 

system connected to electrode arrays. The data acquisition process in 

this instance was manual. This is because the LUND imaging component 

of the Tetrameter was faulty. However, checks were made to ensure that 

all the electrodes are connected and properly grounded before 

measurement starts. 

After adequate grounding is achieved the software scans through the 

measurement protocol selected. The Wenner alpha array was chosen for 

this survey. The Tetrameter SAS 4000, stainless steel electrodes, cable 

jumpers or electrode connectors, cables and reels, hammers, external 12 

volts battery which was charged to full capacity before going to the field, 

spare batteries and a field umbrella were conveyed together with the 

members of the field team to the site of this research for 

commencement of the geophysical investigation.  

The two electrode cables 1 and 2 depending on the current position along 

the line of survey were rolled out in the direction of the profile, with the 

cable reel end facing the highest coordinates. Each cable has 21 take-

outs. 

 

Result and Interpretation 

Total Magnetic Intensity (TMI) - Reduce to Equator (RTE)  

Figure 3 shows the total magnetic intensity map that has been reduced 

to the Equator. Reduction to the equator transformation corrects for 

offset between the locations of anomalies and their sources that is a 

consequence of inclination of earth’s field at a given location (Grauch, 

Bauer and Kelson, 2004). For the vital purpose of accurate positioning of 

the anomalies, the aeromagnetic data initially reduced to the equator 

prior to further processing and analysis. Geomagnetic field inclination 

and declination of -2.0° and -5.1° respectively representing the 
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geomagnetic field parameters of the central location of the study area is 

used for the reduction. 

The magnetic anomalies over the study area are slightly shifted 

northward and southward by this process. The northward shift in 

position of the anomalies to the southern part of the Equator and south-

ward shift to the northern side of the Equator. Examination of the 

amplitudes of the anomalies also reveals that the maximum and 

minimum values in the transformed map have reduced to 31, 706 nT and 

increased to 32, 265nT (add 30,000 nT to the values shown in the key) 

respectively. The edges of the anomalies in the areas are also well 

defined in the transformed map. 

 

 
Figure 3. Total Magnetic Intensity (TMI) Reduced To equator (RTE). 

 

Result of Analytical Signal 
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The analytic signal depicts the magnetization contrast (lithologic 

contact) to sources from distance between inflection points of the 

analytic signal amplitude.  

The analytical signals map (Fig. 4) shows that the amplitude ranges from 

0.010m to 0.085m within the study area. The map reveals that several 

high amplitude structures with different colour. However, the high 

amplitude structures (pink) are to the central part of map and also at the 

southeast portion of the map. The high amplitude areas represent areas 

of tectonic activities where magma intruded into the pre-existing rocks 

and solidify in the fractures left by earlier tectonic activities. Whereas the 

area with low amplitude (light blue) might be as result of long 

wavelength anomalies as a result of deep-seated features available in the 

area. The amplitude of analytic signal of the total magnetic field 

produces maxima over magnetic contacts regardless of the direction of 

magnetization. The analytic signal of the total intensity field is displayed 

in the map (Fig 4). This map manifests variation in the magnetization of 

the magnetic sources in the study area. The map reveals anomaly 

textures and highlights discontinuities. Short wavelength anomaly 

features that were hidden in the total intensity map are now enhanced. 

The area is divided into zones of high and low values often the regions of 

highs generally show no regular trend except and with continuous NE-

SW trend and they are interpreted as faulted basement blocks having 

high magnetization. The low anomaly texture assumes a continuous NE-

SW trend while the high magnetic anomaly shows continuous NE-SW 

trends. All other low magnetization anomalies show no reasonable 

trend. Macleod, Jones and Dai(1993) stated that the analytical signal 

anomaly marks a magnetic contrast. Original total field map is helpful to 

resolve this aspect of the interpretation. This map shows the usefulness 

of the analytical signal to manifest the magnetization required for the 

basement rocks to produce the observed aeromagnetic anomalies. 

Structural discontinuities such as faults and lithological contacts were 

inferred from analytic signal amplitude. 

 

Result of First Vertical Derivative 



 

TIMBOU-AFRICA ACADEMIC PUBLICATIONS 
AUG., 2021 EDITIONS, INTERNATIONAL JOURNAL OF: 

 

TIJBEES 
117 

BUILT ENVIRONMENT & EARTH SCIENCE VOL.6 

ISSN: 1881-2167 

The strong magnetic sources in the shallow basement, combined with 

the high-resolution aeromagnetic survey, provide an ideal opportunity to 

use vertical derivative maps effectively. Derivative maps enhance 

shallow (short wavelength) magnetic features as well as any noise in the 

data. Fortunately, noise is weaker than the magnetic sources in this 

survey. The derivative maps where therefore used to sharpen the edges 

of magnetic anomalies and to better define their location. The upper part 

of the map (Fig 5) with deep blue colouration marks the lineaments 

trending north-easterly and south-westerly. This made it possible to 

delineate mineralisation zone around the concentration of the deep blue 

colouration 

 

Result of Horizontal Derivative 
The horizontal derivative map usually provides a more exact location for 
faults than first vertical derivatives. The horizontal derivative map 
reveals the anomaly relief and highlight anomaly pattern discontinuities. 
According to Phillips (2000), the horizontal derivative method requires 
only horizontal derivative and is relatively insensitive to noise and 
aliasing. The method produced apparent contacts that are linear and 
continuous. The apparent contacts are commonly mislocated in the 
down dip direction for dipping contact sources. Figure 5a  show the 
horizontal derivative map of the study area in x direction.  
The edges of the anomalies are sharper and clearer in first vertical 
derivative map than the horizontal derivative. However, with the 
horizontal derivative map more localised feature such as discontinuities 
were cleared enhanced.  From the northern end of the map in Figure 5a, 
there are more shallow features that are likely associated with the 
fractured basement rocks. Also, the southern end shows more localised 
features that can be interpreted as lithologic variation within the 
sedimentary section. 
. 
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Figure 4. Analytical Signal Map 

 
Figure 5.  First Vertical Derivatives 
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Figure 5a.  Horizontal Derivative Map 
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Figure 6.  Lineament Map 

 

Result of Source Parameter Imaging (SPI) 

The estimated depth results are interpreted in terms of the magnetic 

basement and shallow (intrusive) basement could be interpreted as the 

depth to top of intrusions at various locations. The SPI depth Grid (Figure 

7) was computed in order to estimate depth to magnetic sources. The 

SPI depth Grid show that most magnetic sources are not deeply seated 

which indicate a lower cost of exploration and exploitation. The deep 

blue to light blue colour which ranges from 3.00 m to 50.00 m show 

depth to shallow magnetic bodies while pink to light pink, colour ranging 

from 99.00m to 2200.00 which signify deep seated bodies and this is 

predominantly saturated at lower and upper part of map (figure 7) 
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Figure 7 Source parameter imaging map 

 

Result and Interpretation of 2D Electrical Resistivity imaging 

The electrical resistivity (2D) pseudo sections shall be discussed for each 

single profile under this section. These sections are presented as 

resistivity-depth structures showing resistivity variation in the vertical 

and horizontal direction along the survey line. The anomalous zones are 

seen as areas with relatively low and high resistivity variation with 

respect to depth compared with the background trend. Areas with very 

low resistivity values may represent disseminated metallic 

sulphides/oxides deposits which are good electrical conductors, thus 

they show a low resistivity anomaly. Areas with relatively high resistivity 

values represent silicification and presence of quartz veins. 

 

2D Resistivity Pseudo section Interpretation for Profile 1 

The measured apparent resistivity pseudo-section and the calculated 

apparent resistivity pseudo-section appear to be similar along a distance 

of around 104 m-200m (Figure 8). 
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The inverse model resistivity section shows a better resolution. From the 

inverse model resistivity model for profile 1; the inverse model resistivity 

section of profile 1 shows a thin layer of low resistivity values close to the 

surface. These depths are generally less than 5 m deep. There is an 

exception though at the extreme right of the imaging line. The low 

resistivity body extends down to the bottom in contrast to other areas. 

This is an indication of the presence of conductive body that is likely to 

be a disseminated metal ore.  High resistive materials could be seen at 

the bottom of the pseudo-section. This may be attributed to fresh rock 

that underlies the profile. 

It gives intermediate resistivity value range of 22.9 Ωm to 335.0 Ωm from 

the surface of the profile line to the depth of about 12 m. The profile is 

characterised by a high resistive zone with resistivity range of 1283 Ωm 

to over 4912 Ωm from the depth of 15 m to 18 m at the profile surface 

length of 2 m to 96 m. The high resistivity zone might be attributed to 

the presence of quartz vein.  On the profile length of about 192m to 

above 200 m there exists a major fracture which seems to be saturated 

with water indicating a resistivity range of 0.5 Ωm to 6.0 Ωm, this might 

also be indicative of potential mineral zone as most potential minerals in 

the basement terrain are associated with fractured and weathered zone 

with depth ranges from about 8 m to 20m. 

 
Figure 8 Inverted 2D Resistivity section beneath Profile 1 of the study 

area 
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2D Resistivity Pseudo section Interpretation for Profile 2 

Similar trend can be observed in profile 2. There seem to be a 

continuation of the low resistive body at the extreme end of the imaging 

line. This is an attestation to the fact the mineralised body is continuous 

across the profile. It is important to note that profile 2 is 200 m away from 

profile 1. Low resistivity value also observes along 100 m to 200 m profile 

line with resistivity ranges from 1 Ωm to 13 Ωm. This an indication of 

fractured zone which might be related to mineralize zone in the sub-

surface at the depth of about 15 m to 20 m. The range of resistivity for 

this is between 1 Ωm to about2000 Ωm.  

 

 
Figure 9 Inverted 2D Resistivity section beneath Profile 2 of the study 

area 

 

2D Resistivity Pseudo section Interpretation for Profile 3 

Profile 3 does not extend to 200 m. because of a cultural disturbance; the 

profile length had to be terminated before 200 m. however, this profile 

still presents interesting features. The resistivity ranges from 5 Ωm to 

about 1000 Ωm. The shallow depths are characterised by low resistivity 

materials. This may be attributable to the top soil in the area. It can be 

observed that there is a general gradation of increase in resistivity from 
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the top to the base of the observed profile line. At depths, it can be 

observed that there exist higher resistivity materials. This can be inferred 

to be the basement without any form of mineralisation.  

 

Figure10 Inverted 2D Resistivity section beneath Profile 3 of the study 

area. 

 

Conclusion and Recommendation 

Conclusion 

Geologic mapping revealed that the study area is underlain by migmatite 

trending NW –SE while the north-eastern area is underlain by rocks 

belonging to the meta-sedimentary rocks – amphibolite complex made 

up of schists. Sedimentary rocks belonging to the Nupe Basin underlie 

the south-western portion of the map. 

SRTM DEM has been successfully employed to delineate and map 

lineaments in the study area. The SRTM DEM images pronouncedly 

revealed regional lineaments associated with drainage channels and 

other geo-morphological features. These lineaments trend NE-SW which 

is parallel to the strike of the foliation of the meta-sedimentary rocks.   

Geophysical studies involving Aeromagnetic maps (Reduced to Equator) 

and the application of vertical derivative filters to total intensity 

magnetic anomaly map (Reduced to Equator), revealed lineaments that 
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coincide with regional lithologic boundaries. Lateral displacements of 

aeromagnetic lineaments indicate laterally displaced lithologic 

boundaries that likely constitute strike-slip faults serving as zones for 

mineralization. 

Source Parameter Imaging map reveal that depth to magnetic sources 

range from 3 m to 2200 m. hence, SPI show the shallow anomalies depth 

which ranges from 3 m to 50 m. 

2D resistivity sections show resistivity variation in the vertical and 

horizontal direction along the survey lines. The anomalous zones are 

seen as areas with relatively low and high resistivity variation with 

respect to depth compared with the background trend. Areas with very 

low resistivity values may represent disseminated metallic 

sulphides/oxides deposits which are good electrical conductors, thus 

they show a low resistivity anomaly. Areas with relatively high resistivity 

values represent silicification and presence of quartz veins. These are 

usually a target for economic mineralisation. The profile 1 shows shallow 

anomalies depths ranges from 8 m to 20 m while the profile 2 shows 

shallow features depth of about 15 m to 20 m. 

In conclusion, based on the results acquired from SPI and that of the 2D 

resistivity imaging, it can be inferred that depth of shallow features in the 

study area might be between 3m to 50 m. 

 

Recommendations. 

1. This research is recommending that anomalous areas identified 

from the methods applied in this research should be constrained 

further by conducting Electromagnetic Conductivity and Induced 

Polarisation surveys.  

2. Geochemical analysis such as gold fire assay, Inductively Coupled 

Plasma Mass Spectrometry (ICP- MS) of rock samples and 

sediment samples from the anomalous areas should be done. 

3. Samples acquired from core drilling at selected points within the 

anomalous zones should be carried out to determine the quality 

of gold and other associated metals, trace elements within the 

host rock. 
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