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Abstract: In this paper, the mineralization potential of Iperindo and its environs have been investigated using satellite remotely sensing and geophysical 
methods. The area of study lies within Ilesha schist belt of the Precambrian Basement Complex of Southwestern Nigeria. The integrated approach 
facilitated the assessment of the subsurface geology with the purpose of delineating the geological features and their implication on mineralization 
potential of the study area. The investigation involved the use of the extracted lineaments from Landsat Thematic Mapper imagery to compliment results 
of interpreted magnetic field intensity over the study area. Aeromagnetic data acquired from Nigeria Geological Survey Agency was interpreted using 
spectral analysis and Euler deconvolution of the processed magnetic anomaly map over the area. Enhancement of the magnetic anomalies observed 
from the interpreted magnetic anomaly map involved the use of reduction to equator, wavelength, upward continuation and derivative filters. The 3-D 
Euler deconvolution and radial spectral analysis were applied to locate and estimate the depth to various anomalous bodies, with depth to source body 
between 50 m and 500 m. The processed images revealed lineaments trending majorly in NE-SW directions diagnostic of primary structures of potential 
targets for mineralisation in the area. Generally, coincidence of both Landsat and aeromagnetic lineaments trends were observed in the study area, 
which suggested that these lineaments reflect real continuous fault/fractures in depth. 
 
Index Terms: aeromagnetic, depth-to-magnetic source, Euler deconvolution, Landsat imagery, lineaments, magnetic structures, mineralisation. spectral 
analysis. 

———————————————————— 

 

1 INTRODUCTION 

Iperindo is known to be a mineralised zone in the 
Southwestern Nigeria Basement Complex area, where 
abandoned artisanal pits are reported and mining activities 
being carried out by some unauthorized individuals on local 
scale, with little contribution to national treasury. In the light of 
the current challenges in improving economic base of the 
country,  there is a need to derive detailed information on the 
extent, the trend and depth to structures (e.g., dykes, shear or 
fracture/fault zones) that might be controlling emplacement of 
mineral deposits in the area. Remote sensing and 
aeromagnetic data are primarily used to delineate different 
rock types and geological structures in mineral exploration, 
both for reconnaissance and detailed surveys [1], [2], [3]. The 
role of fractures in mineralization is dual; it serves as a 
channel ways for the mineralization solutions and as loci of 
deposition of mineralization [4], [5].  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Regional features are of fundamental importance in selection 
of targets for mineral exploration, while localize features such 
as contact and shear zones are responsible for the localization 
of the mineral deposits. These geologic features could be 
either directly observed or interpreted from data sets such as 
aeromagnetic and Landsat imageries.  In this paper, a study 
on the evaluation of the mineralisation potential aimed at 
assessing the usefulness of these integrated data sets in 
delineating potential features as well as other structures which 
could be associated with mineralization in the study area is 
hereby presented. The primary objective of this study is to 
delineate and map structures using the aeromagnetic, and 
Landsat Imagery data and ancillary surface geological 
information to demarcate the subsurface targets and depths to 
likely mineralized bodies. The present levels of knowledge of 
mineralization in the study area couple with lack of sufficient 
academic publications on the mineralisation potential of the 
area form the bases for the present research work. 
 

2 GEOLOGICAL SETTING 

Iperindo area is underlain by Precambrian rocks typical of the 
Basement Complex terrains of Nigeria. The main rock types 
found in Iperindo area are Migmatite-Gneiss and Quartzite and 
Quartz-Shcist as shown in Figure 1. The gneiss-migmatite-
quarzite complex constitutes the basement rocks into which 
other crystalline rocks are emplaced [6]. They occur as small 
hills and mostly small ridges in the study area. The quartzite 
occurs as badly weathered exposure, they are strongly foliated 
and fissile. This shows a rapid alternation between massive 
and schistose variety [7]. The rocks had been cut into smaller 
ovoid units due to the milling and shattering, which has 
occurred in the quartzite [7]. The small ovoid units consist of 
weakly deformed quartz which is surrounded by strongly 
deformed equi-granular grains of same composition. 
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Figure 1: Geological map of Iperindo and its Environs 

(modified after [8]) 
 
The shattered planes are curvilinear and weathered, and in 
some places a mortar structure developed in which the 
aggregates are of fine grains [7]. The quartzite also appears 
as rubbles along the roads, footpaths and highways. The 
quartzites were most probably well sorted sandstone and they 
have persistent current bedded structures. The mineral 
present are muscovite, haematite, graphite, tremolite, epitote, 
calcite and some other minerals in minor quantities. The 
gneisses and migmatite are ubiquitous and are intimately 
mixed together that they are hardly separable on the field [9], 
[10]. It was suggested that there are two types of 
mineralization in Iperindo area [7]; the first type is an alluvial 
form, which occurs within the amphibolite terrain in Ilesha 
area, southwestern Nigeria, (which has not been well studied), 
while the second one occurs as a system of auriferous quartz 
veins infillings, structurally localized at a folded boundary 
between biotite-granite gneiss host rock and the adjacent 
metasedimentary complex. 
 

3 MATERIALS AND METHODOLOGY  

 

3.1 MATERIALS 
Landsat 7 enhanced thematic mapper plus (ETM+) imageries 
covering the study area were downloaded from USGS website 
(www.usgs.com). In order to clearly identify the lineaments 
from Landsat ETM+ data, a colour composite band 
combination of 7-5-4 (RGB) was used for interpretation based 
on the representative of target on the imagery. The imagery 
was later incorporated into Visualizing Image software ENVI

TM
 

4.5 version for image enhancement using principal component 
analysis and directional filtering. An ENVI

TM
 4.5 software was 

used to clip the satellite images, enhance, manipulate, display 
and process raster, as well as vector data for the study area. 
These images were converted into PIX format suitable for 

analyses on the PCI Geomatical
TM

 10.1 software used in 
carrying out the automatic lineament extraction, which was 
deployed for digital image processing and lineaments 
extraction from the satellite imageries. The extracted 
lineaments from Landsat were built into ArcGIS

TM
 10.1 

environment, where the lineament extracted were digitized for 
further analysis. Rose diagram was also generated for the 
extracted lineaments in the study area in order to identify the 
directional pattern and evaluate intensity of the lineaments in 
the study area.   A digitized aeromagnetic map on a scale of 
1:50,000 of the magnetic total field intensity data (sheet 243) 
was procured from the Nigerian Geology Survey Agency 
(NGSA).  The aeromagnetic data was acquired at a nominal 
flying altitude of 152 m (about 500 ft) above the sea level, with 
flight lines spaced 2 km in the direction 60/240 degree 
(Azimuth).  
 

3.2 METHODOLOGY 
In accordance with the regular procedure in magnetic data 
analyses, the simplified procedures deployed for the 
aeromagnetic structural mapping of the area is summarized in 
Figure 2. To enhance the quality of the data and separate 
anomalies of shallow sources from deep sources; filters were 
applied on the total magnetic intensity map in which the 
residual map of the study area was generated. Total horizontal 
derivatives of potential field data as described by [11], 
involving derivation of the square root of the sum of squares of 
the x-and y-derivatives of the magnetic intensity data was also 
generated.  The Euler deconvolution of the aeromagnetic field 
data was carried out to determine the locations and depths of 
the source bodies, and other geologic sources in the area, 
using a structural index of 0, 1 and 2 respectively, following the 
procedures well documented in several publications [12], [13], 
[14], [15]. 
 

 
Figure 2: The simplified process adopted for Aeromagnetic 

Data Interpretation in this Study 
 

The structural trends obtained from the Standard Euler 
Solutions from the Euler deconvolution of the aeromagnetic 
data were built into ArcGIS

TM
 software, where the structural 

trends were used to characterize the linear features in the 



INTERNATIONAL JOURNAL OF SCIENTIFIC & TECHNOLOGY RESEARCH VOLUME 7, ISSUE 2, FEBRUARY 2018       ISSN 2277-8616 

210 
IJSTR©2018 
www.ijstr.org 

study area. Estimation of depth to magnetic sources 
recognized as contacts between rocks, fracture, fault and 
sheared zones were evaluated with the aid of spectral analysis 
frequency. 
 
3.2.1 Aeromagnetic Anomaly Enhancement 
The following filters were employed to enhance the 
aeromagnetic map in the course of data processing and 
interpretation for structural trend and depth to anomaly 
evaluation. 
 
a) Butterworth (BTWR) Filter  
The effect of Butterworth filter application on the aeromagnetic 
map remove noise in the gridded data and prevent ringing 
(Gibb‘s effect) in order to ensure quality check. The filter is 
expressed as:             

 

                                    (1) 

 
 Where k0 = the central wave number of the filter, n = the 
degree of the Butterworth filter function (with 8 as the default).  
 
b)  Reduction-to-Equator Filter  
The reduction to the equator filter was used to remove 
magnetic inclination effect in the low magnetic latitude region 
and to correct the effects of latitude and make the magnetic 
anomalies symmetrically center the pick over their 
corresponding sources [16], [17]. The constant flying altitude 
of 152 m above the sea level, with average magnetic 
inclination and declination of 9.75° and 1.30° respectively, over 
the study area were used for reduction to equator of the 
magnetic field intensity data across the survey area. 
 
c) Upward Continuation Filter 
The upward continuation filter minimizes or removes the 
effects of shallow sources and noise in grids [18], [19]; thus 
provides effective smoothing technique for separation of 
anomalies due to deeper sources. In this way, the filter 
attenuates short wavelength anomaly and enhance the long 
wavelength events. The filter is express as: 
 

               (2)                                                          

 
Where h = distance in ground-units (m) for the data to be 
continued up relative to the plane of observation, r = wave 
number (radian/m) and r = 2πk.  
 
d) Horizontal Derivative Filter 
Horizontal derivative of the potential field is a measure of the 
horizontal derivative tendency of the magnetic field [20], [21]. 
The application of horizontal derivative filters on potential field 
data assists in the production of analytic signal data and Euler 
deconvolution grid that is used in depth determination of the 
anomaly sources.  The mathematical expression of this filter is 
written as: 
 

(horizontal derivative in x direction)  (3) 

                

   (horizontal derivative in Y direction)  (4) 

                 

The resultant horizontal derivative filter can then be 
mathematically expressed as:  
 

          (5)                                               

 
Where n = order of differentiation, u = x components of wave 

number,   components of wave number and  

The horizontal derivative in X-direction was used for creating 
shaded images. 
 
e) Vertical Derivative Filter 
The vertical derivative filter was applied to total magnetic field 
data to enhance the shallowest geologic sources in the study 
area. However, derivative filters are particularly susceptible to 
distortion from noise (e.g. due to near surface topographic 
irregularities) and data errors are accentuated in the process 
of calculation [22], [23].  The vertical derivative filter applied to 
the total magnetic field data to enhance the shallow geologic 
sources and to aid in the definition of the edges of source 
bodies in the study area. The vertical derivative filter is 
mathematically expressed as: 

 

       (6) 

 

Where order of differentiation;  (first order 

derivative),  (second order derivative);  

 

 wavenumber (radian/m);   and k = (cycles/m).   

 
3.2.2 Estimation of Depth 
 
a) Spectral Frequency Analysis 
The spectral frequency analysis of aeromagnetic data was 
employed to separate the reduced anomaly maps into the 
deep seated (regional) and the near surface (residual) 
components using the spectral frequency analysis and filtering 
techniques [19], [24][25], [26]. The spectral (harmonic) 
analysis of aeromagnetic data, which serves as an 
approximate guide in estimating the depth of magnetic source 
[15], [27], [28], [29] was carried out on Reduction to Equator 
Map. A potential field may be considered as representing a 
series of interfere ring waves of different wavelength and 
directions [19], [30]. The power of each wavelength can be 
plotted against wave number regardless of direction, to 
produce power spectrum. The power spectrum can often be 
broken into series of straight line segments. Each segment 
represents the cumulative response of an ensemble of 
sources at a given depth. The depth is directly proportional to 
the slope of the line segment and the slope of each segment 
provides information about the depth to the top of an 
ensemble of magnetic bodies [15], [31], [32]. The slope (M) of 
the fitting line to the semi-log of power vs. wave number 
equals -2z, while if  the frequency unit is in cycles per 
kilometre, the corresponding relation can be expressed as 

, where  is the mean depth of ensemble, 

therefore,  ([32]).  

 
b) 3-D Euler Deconvolution 
The 3-D Euler Deconvolution technique is an equivalent 
method based on derivation of Euler‘s homogeneity equation 
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for the potential field as discussed by [12], [33] and following 
[34] that is applied on a gridded gravity/magnetic data. The 
application of Euler deconvolution method in potential field 
interpretation has emerged as a powerful tool for direct 
determination of depth and probable source geometry in 
magnetic data interpretation [35].  According to [34], although 
the Euler deconvolution method is efficient in locating the 
anomaly source, however it has relatively limited ability in 
depth estimate when compared with spectral method. The 
uncertainty may be associated with multiple or overlapping 
sources, which do not fit the model geometry, or where there is 
no significant source in the vicinity of the search window [34].  
The method is based on the concept that anomalous magnetic 
fields of localized structure are homogenous function of the 
source coordinate, and therefore satisfies Euler‘s homogeneity 
equation. The depths are displayed as a grid and are based on 
source parameters of the following models: contact (faults), 
thin sheets (dykes) or horizontal cylinders. The relationship 
between structure indexes (η), type of magnetic/gravity model 
and position of the calculated depth as described by [36] is 
presented in Table 1. The Euler deconvolution process was 
carried out on the aeromagnetic data of the study area using a 
structural index of 0.0, 1.0, and 2.0. 
 
Table 1: The Relationship between Structural Index (n), Type 

of Magnetic/Gravity Model and Position of the calculated 
Depth; after [36] 

 

Structural 
Index 

Type of Magnetic 
Model 

Type of Gravity 
Model 

Position of 
Euler Depth 

0.0 
Contact with large 
depth extent 

Sill/Dyke/Step At top and edge 

0.5 
Contact with small 
depth extent 

Ribbon Horizontal body 

 
Table 1 Contd.’ 

 

Structural 
Index 

Type of 
Magnetic 
Model 

Type of 
Gravity 
Model 

Position of Euler 
Depth 

1.1 
Thin prism 
with large 
depth 

Pipe 
At top and centre or 
at edge and half 
throw (dying body) 

2.0 
Vertical or 
horizontal 
cylinder 

Sphere At centre 

3.0 Sphere sphere At centre 

 

4 RESULTS AND DISCUSSION 

 
4.1 Magnetic Regional and Residual Anomalies over 
the Area 
The processed and reduced total magnetic field intensity of the 
aeromagnetic map of the study area (Figure 3) shows 
magnetic intensity ranging from -66nT to 35nT, suggesting 
contrasting magnetic susceptibilities or variation in mineral 
contents of the rock types in the study area. The total field 
intensity map had earlier been corrected for large varying main 
earth‘s magnetic and temporal diurnal fields over the area. 
Figure 4 shows the reduced aeromagnetic data to equator 
(RETE) map of the magnetic anomalies over the study area, 
since the position of the study area is located in lower 

magnetic latitude below the magnetic equator. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 3: Processed Total Intensity Map reflecting the 

Regional Anomaly trend in the Area 
 

 
Figure 4: Reduction–to-Equator Map of the Study Area 

 
The RETE map helps to remove magnetic inclination effect in 
the low magnetic latitude region by centring the peaks 
magnetic anomalies over their sources [16] and enhancing the 
basement architecture including structural lineaments with its 
orientations. It also shows some realignment of the anomaly in 
the northern part of Total Magnetic Intensity characterize by 
quartzite and quartz schist, marked yellowish to purple colours 
are characterized by relative high amplitude magnetic intensity 
values (between 6 nT and 20 nT). However, towards the 
southern part of RETE, the area is characterized by  relative 
low amplitude magnetic intensity values (between -58 nT and -
10 nT) marked with greenish to  blue colour suggests areas 
characterised by geological structures (fracture/fault) with low 
magnetic contents likely with capability to serve as hosts to 
mineralization dominated by gneiss-migmatite. In low latitude 
magnetic region specifically below the equator, which the 
study area falls within Nigeria, a low / negative magnetic peak 
values represent typical anomalous signatures [37],  [38].  
Figure 5 shows an upward continuation map of the processed 



INTERNATIONAL JOURNAL OF SCIENTIFIC & TECHNOLOGY RESEARCH VOLUME 7, ISSUE 2, FEBRUARY 2018       ISSN 2277-8616 

212 
IJSTR©2018 
www.ijstr.org 

TMI reduced to equator over the study area. The upward 
continuation process was applied on the RETE aeromagnetic 
data of Iperindo area at 4000 m to expose regional trend of the 
basement structures in the study area. The upward continued 
data reveal increasing attenuation and broadening of the high 
wavenumber anomalies with increasing height above the 
study area. The anomaly patterns identified in this map are a 
qualitative representation of spatial variation in the magnetic 
properties of deep basement rocks and structures in the area. 
This upward continued map illustrates the change in anomaly 
character with increasing observation to magnetic source 
distance.   
 

 
Figure 5: Upward Continuation Map of the Study Area 

 
The Residual map (Figure 6) obtained by removing the 
computed regional data (long wavelength anomalies) allows 
for the display of embedded residual anomalies in the original 
aeromagnetic map. The residual map shows that several low 
amplitude magnetic intensity anomaly patterns characterize 
the study area and that the tectonic framework of the area is 
controlled mainly by fault and fracturing of the rocks in the 
area. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 6: Residual map of the study area 
 

4.2 Estimation of Depth to Source Body 
 
4.2.1 Spectral Frequency Analysis 
Figure 7 shows a typical radial averaged spectrum of the 
digitized aeromagnetic data of Iperindo area and the depth 
estimate plots, why the results from the  average power 
spectrum analysis revealed that depth-to-bedrock (deeper 
structures) in the area ranges from 80 – 400 m (Table 2). 

Figure 7: Radial Spectrum and Depth Estimate Plots from the 
Aeromagnetic data over the Study Area 

 
Table 2: Depth Estimate from Radial Spectra Analysis. 

 
Anomaly 
Centre 

Coordinates Anomaly Source 

 Longitude Latitude  
(A) Xmin Xmax Ymin Ymax  
 700000 702500 830000 835000 80 m (Shallow) 
     400 m (Deeper) 
(B) 702500 705000 830000 835000 200 m (Shallow) 
     350 m (Deeper) 

 
4.2.2 3D Euler Deconvolution 
Figure 8 shows the  solutions of standard Euler deconvolution 
obtained  from aeromagnetic data for the structural index of 0 
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(SI=0), which applies for simple model of a magnetic field 
caused by the presence of rock contact as potential source for 
the magnetic anomaly observed in the study area. Depth 
between 36 m and 101 m was obtained for the near-surface 
source bodies, which implies that probable depths to rock 
contacts extend to about 100 m in the area. The extracted 
lineaments reflect the position of features such as faults/deep 
fractures and geologic contacts.  
 

Figure 8: Standard Euler Solutions Obtained from 
Aeromagnetic Data (SI=0) 

 
Similar display in Figure 9 of the solutions for structural index 
of 2 (SI = 2), typical of a vertical or horizontal cylinder model, 
revealed depth interval of 20 to 100 m, The result closely 
reflected similar pattern to the solution obtained for contact 
model. Therefore, the two solutions are diagnostic of linear 
structure that could serve as conducts for the mineralization in 
Iperindo, thus revealing that mineralized zones are structurally 
controlled and can be associated with dyke/ faults 
impregnated with minerals. 

Figure 9: Standard Euler Solutions Obtained from 
Aeromagnetic Data (SI=2) 

4.3 Lineaments Extraction  
 
4.3.1Lineaments Extraction from Landsat Imagery 
Lineaments extraction was based on the identification and 
evaluation of the contrasting tonal effects of geomorphologic 
features, which are traces of fractures or fracture systems on 
the processed Landsat image as described by [2], [15], [39], 
[40], [41]. Extracted lineament from the satellite image 
(excluding images of road and drainage) over study area is 
shown in Figure 10. The map shows that the northeastern and 
central parts are characterized by high lineaments density, 
while the southern part was observed to have low lineaments 
density. The rose diagram of the lineaments prepared from the 
lineaments map shows that there are three predominant sets 
of lineament trends which are closely related to tectonic 
activities resulting in features such as fractures, faults and 
shear zones in the study area. One set of the lineaments 
trends NE-SW direction, the second set trends NW-SE 
directions, while N-S trending lineaments are few.  These 
lineaments, related to the tectonic activities could be potential 
mineralized zones. However, the low lineaments density in the 
northern part of the study area could be attributed to thick 
vegetation cover and deep weathering impacts on the 
underlying rocks. 
 

 
Figure 10: Extracted Lineaments and Rose diagram from the 

Landsat Imagery of the study area 
 
4.3.2 Lineaments Extraction from Aeromagnetic data 
Derivative filters are applied to enhance aeromagnetic 
signature of linear magnetic features and provides a means of 
enhancing anomalies of smaller and near-surface geological 
features. The essence is to attenuate the long wavelength 
anomaly emanated from deep seated bodies and accentuate 
short wavelength anomaly emanated from shallow seated 
geologic bodies. The map of the horizontal gradients of TMI 
data along the X direction as shown in Figure 11 represents 
the rate of change of the magnetic field in the corresponding 
directions, by highlighting the anomalies with large 
components disposed along the X-axis. It allows the extraction 
of information about the linear structures, contacts and the 
tectonic setting of the study area.  Several anomaly features 
observed in the residual anomaly map are better resolved in 
this map than in the horizontal gradient of the TMI in Y 
direction (Figure 12). 
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Figure 11: Map of the Horizontal Derivative of the TMI data 
along X-Direction 

 
Figure 12: Map of the Horizontal Derivative of the TMI along 

Y-Direction. 
 
Figure 12 is a map of the horizontal gradient of the TMI in Y 
direction, where anomaly patterns   dominated by essentially 
NE-SW striking anomalies are more pronounced. The maps 
captured some of lineaments from the Landsat imagery; 
however, some trends were captured in the map as a result 
improved S-N ratio in the horizontal derivative in X- direction.  
Total horizontal derivative map was generated from the 
aeromagnetic data in order to enhance the anomaly curvature 
of the near-vertical structures arising from the changes of 
contrasting magnetic susceptibility. It encompasses 
information of the magnetic field variation along the orthogonal 
axes completely defining it. Consequently, structural features 
and boundaries of causative sources can be enhanced. 
Prominent structurally trend in the NE-SW, NW-SE, and W-E 
directions were also in the map observed (Figure 13).  
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 13: The Total Horizontal Derivative (THD) Map of the 
Study Area 

 
Extracted lineaments from the 3D Euler analysis of the 
aeromagnetic data, at the Structural Index (SI of 0 and 2) in 
combination with inferred lineaments from the derived 
derivative maps were used in the generation of the 
aeromagnetic lineament map of the study area (Figure 14). 
Most lineaments from the Landsat imagery were identified on 
the aeromagnetic extracted lineaments, while notable 
lineaments occurring at the near surface levels were better 
resolved from the aeromagnetic data. 
 

Figure 14: Extracted Lineaments and Rose diagram from the 
Aeromagnetic Data over the study area 

 
4.3.3 Superimposition of Extracted Lineaments on 
Geological Map of the Study Area 
Combined lineaments extraction from the Landsat imagery 
and aeromagnetic data were superimposed on the geologic 
map of the study area using the ArcGIS environment. The rose 
(azimuth-frequency) diagram of the lineaments prepared from 
the combination of the extracted lineaments shows that there 
are two predominant sets of lineament which are closely 
related to tectonic activities such as fractures, faults and dyke 
intrusion in the study area. Most of the bodies are oriented in 
the NE-SW and some NW-SE, N-S and W-E directions 
principally characteristic of fault /fracture. The NE-SW trending 
lineaments are diagnostic of primary orogeny accompany by 
fracturing, thus suggesting comparatively possible potential 
mineralized zones. Figure 15 shows the superposition of 
lineaments extracted from the Aeromagnetic and Landsat on 
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the geology map of the study area. There are large 
concentration of lineament on quartzite and quartz schist, 
while a quite number of lineaments are in boundary between 
the rock types. Based on field observation during data 
acquisition, some of the quartz veins were exposed to the 
surface within quartz schist and undifferentiated schist with 
pegmatite, with clayey top soil (which is likely to be the highly 
weathered form of quartzite schist). Most of the abandoned 
artisanal pits were found to range in depth from 5 to 10 m, 
definitely following the pattern of trends of lineament in the 
area. This finding is in confirmation of the already established 
comprehensive geology survey report, which indicates that 
mineralization in Iperindo is in form of intrusion of small body 
on mega body as explained by [7], [9], [10] the lowest 
concentrations of lineaments were observed on gneiss and 
migmatite rocks in the study area. The structural features 
inferred from Landsat image analysis was corroborated with 
composite aeromagnetic lineament; the zones of intersection 
of these structural trends, which indicate continuity of 
lineament, such as fracture/fault, could act as potential sites 
impregnated with mineral deposit.  
 

Figure 15: Superimposed Lineaments on the Geological Map 
of the Study Area 

 

5 CONCLUSION 

A combined Remote Sense and Aeromagnetic techniques 
were interpreted for delineating basement structures and their 
implications on mineralization in Iperindo and its environs. 
Lineaments were extracted from the satellite image and it 
shows extremely major trends in NE-SW direction. The pattern 
of the lineaments extracted from Landsat data suggests that 
the study area is a potential area of mineralization. Many ore 
deposits are localized along regional and local fracture 
patterns that provided conduits along which ore-forming 
solutions penetrated host rocks in the study area as mapped 
by Landsat images.  The lineament of aeromagnetic map was 

generated from derived field intensity gradients and solutions 
of Euler deconvolution carried out on the aeromagnetic data 
using structural index of 0.0 and 2.0. The processed image 
shows the lineaments trends majorly toward NE-SW 
directions. General coincidence of both Landsat and 
aeromagnetic lineaments trends were observed in the study 
area, which means that these lineaments reflect real continuity 
of fractures at near surface depth extents. The 3D Euler 
deconvolution and radial spectral analysis applied to locate 
and estimate the depth to anomalous bodies, shows varying 
depth between 50 m and 500 m. From these combined results 
of the study area, consistent structural trends associated with 
all the anomalies delineated are believed to be potential 
targets for subsequent exploration activities to determine the 
viability for exploitation. In order to achieve efficient mineral 
exploitation programs, surface mining method would be the 
appropriate method for mining the minerals in the study area, 
since the mineralisation zones were delineated close to the 
surface. However, knowing that the minerals area structurally 
controlled, strip mining, which involves the stripping off of the 
overburden, mineral removal and waste replacement in a 
cyclic manner might be considered as an appropriate type of 
surface mining to be used. This will cater for the potential 
danger attributed to mining activities on people by providing a 
proper closure of the mining pits by miners and also reducing 
the level of defaced landmass. 
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