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ABSTRACT 

This paper presents a detailed structural and tectonic interpretation of aeromagnetic data 
and landsat imagery of Ugep area and environs. This was carried out to determine the 
source to basement depth, delineate the basement morphology and topography, delineate 
structural trend of the area. Similarly, the study is aimed at analyzing the magnetic 
intensity anomalies within the study area. Various image and data enhancement and 
transformation routines were carried out on the aeromagnetic and Landsat data to 
delineate the residual from the regional anomalies. This study revealed a dominant NE-
SW structural trend in the area under study. The presence of a long lineament located 
around Iko Anwari, southwest of Ugep is interpreted as a tectonic escarpment. Also the 
major drainage in the study area: the Cross and the Ukpom rivers shows evidence of 
being structure controlled owing to the high density witnessed around. It is believed that 
this feature represents the boundary between the lower Benue trough and the Niger 
delta. Several clusters of circular magnetic anomaly closures with different amplitudes 
which occur especially in the northeastern half of the area were interpreted to be 
lithological variations of mafic–ultramafic inclusions within granodioritic batholiths. 
Similarly, the distribution of mafic and felsic rock forming minerals were correlated to 
the positive and negative second vertical derivative anomalies around the basement 
complex area. There also seem to be a correlation of the interpreted lineaments with 
areas of primary mineralization in the study area. Result of the 2-D spectral analysis 
revealed a two layer depth model. The depth to the deeper magnetic source bodies (D2) 
ranges between 1.299km and 3.136km, with an average of 2.289km. The depth to 
shallower magnetic source bodies (D1) ranges between 0.035km and 1.285km, with an 
average of 0.746km. 

Keywords: Structural, Tectonic, lineament, Aeromagnetic, landsat, basement depth, 
Calabar Flank 
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1.0 INTRODUCTION 

Aeromagnetic method can be employed in mapping of fracture and fault system of the 
basement rock which possibly controls the mineralization of any area.  Basement 
structures and depth can be delineated and mapped using magnetic data. Definition of 
the various basins and sub-basins geometries would enable the mapping of the regional 
hydrocarbon and mineral fetch areas. Trends in magnetic features often have related 
trend in the overlying sediments.  Systematic offset of magnetic anomalies may indicate 
strike-slip faults; which have displaced basement rocks; possibly affected the sediment 
section.  A magnetic basement interpretation can, to a certain extent, lead to a better 
understanding of the structures of the overlying sedimentary rocks. Magnetic surveying 
had also been used during mineral exploration. Some mineral deposits are associated 
with an increase in the abundance of magnetic minerals, and occasionally the sought 
after commodity may itself be magnetic (e.g. iron ore deposits), but often the elucidation 
of the subsurface structure of the upper crust is the most valuable contribution of the 
aeromagnetic data. Magnetic surveys are effective in determining geometry of 
sedimentary basins and in defining major masses of extrusive and intrusive igneous 
rocks. For example, using the geometry of an intrusive mass inferred from magnetic 
data, it is possible to infer the spatial stress patterns produced by the forceful intrusion of 
the mass. The relationship between intrusive masses is often apparent from regional 
magnetic surveys. Similarly, the use of satellite imagery for regional mapping of 
geologic units and structures has long been demonstrated as a vital tool for regional 
geologic mapping. It has been widely used in the production of new geological maps and 
revision of existing ones. 
 
Similarly, the use of satellite imagery for regional mapping of geologic units and 
structures has long been demonstrated as a vital tool for regional geologic mapping. This 
is as result of its ease of operation, speed, accuracy, low cost and coverage. In addition, 
advancements lately in satellite and digital technologies have led to remarkable 
improvement in this technique (Opara et al., 2012a).Linear features shown on remote 
sensing imagery of increasingly smaller scale (greater extent) reflect increasingly more 
fundamental studies; their study often provide insights not only to the location of the 
mineral deposits, but also to metallogenic theories as well (O’ Leary et al,1978). Several 
studies have emphasized the importance of lineament interpretations and digital analysis 
in localizing the major mineral deposits and reveals that there is a strong correlation 
between mineral deposits and lineaments (Ananaba, 1991; O’Leary et al., 1978) 
 
The use of aeromagnetic and landsat data imagery have therefore found much 
significance in the study of geological structures. Thus the past few decades have 
therefore seen a revolution in the integration of aeromagnetic and landsat images for 
interpretation of structure and lithologic variations in the sedimentary section. Several 
studies carried out worldwide (Opara, et al.,2012b; Al-Moush et al., 2013; Kowalik and 
Glenn.,1987; Rangani and Ebinger.,2008; Ramasamy, 2010, among others ) revealed 
that the combined interpretation of aeromagnetic and landsat data added significant 
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structural elements that were previously unrecognized from the separate interpretation of 
the respective datasets. 
 
The study area lies between latitudes 5o301N - 6o001N and longitudes 8o001E and 8o301E 
(Fig.1). The NW-SE aligned Calabar Flank forms the boundary between the Oban 
Massif to the north and the eastern part of the Cenozoic – Recent Niger Delta complex 
to the south. To the southeast, the Calabar Flank is contiguous with the Doula Basin in 
Cameroun (Reyment, 1965;Zaborski, 1998). The Calabar Flank is a sedimentary basin 
extending from the southern margins of the igneous Oban Massif to the hinge line of the 
Niger Delta (Fig. 1) (Reijers and Petters, 1997). The Flank extends to the Cameroun 
volcanic ridge in the east. Northwest–southeast trending basement structures underlie the 
Flank and define the Ituk high and the Ikang trough; thus relating the Calabar Flank to 
the south Atlantic Cretaceous marginal basins with similar horst and graben structures. 
This study therefore seeks to use aeromagnetic and landsat imageries in interpreting both 
geologic and structural features within the study area.  

 
1.1 BACKGROUND GEOLOGY 

Several studies have been carried out on the hydrogeology, petrology, sedimentology 
and petroleum geology of the Calabar Flank (Ekpo etal., 2013; Odumodu.,2012; Essien 
and Ufot.,2010; Amah and Esu.,2012.,Adeigbe and Jimoh.,2013, among others).The 
Calabar Flank is aligned orthogonally to the Benue Trough and is not truly part of it but 
rather an Atlantic margin basin(Zaborski, 1998). It is characterized by a NW-SE 
trending horst and graben structure. The Calabar Hinge Line, delimiting the Niger Delta 
complex , forms the southwestern margin of  a horst block, the Ituk High, on the north- 
eastern side of which a half graben , while the Ikang Trough, flanks the Oban massif. 
Cretaceous sedimentation was controlled by this structural framework, coupled with the 
effects of eustacy (Petters,1982;Zaborski, 1998).Two major tectonic elements in the 
Calabar Flank include the Ikang Trough, which for most depositional history was a 
mobile depression, and the Ituk high, that was a stable to somewhat mobile submarine 
ridge. After the initial rifting episode in Calabar Flank, the area underwent a different 
tectonic and stratigraphic development compared to the adjacent Anambra and Southern 
Benue Trough sedimentary basins (Nyong.,1995). The initial rifting of the southern 
Nigerian margin produced two principal sets of faults, a NE-SW and NW-SE system. 
The former set of faults bound the Benue depression while the latter sets were more 
prominent and active in Calabar Flank.  

The geological map of the study area adapted from Nigeria Geological Survey Agency 
(Fig.1) revealed that the eastern half of study area is underlain by the Migmatite-Gneiss-
Quarzite Complex rocks and the main rock types are banded gneiss and quartzite. In 
places where these rocks are not exposed, the fresh basement rock is overlain by the 
weathered basement rock (saprolite) which comprises clayey/sandy materials derived 
from in-situ chemical weathering of the parent rocks. Geologically, the area consists of a 
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Precambrian crystalline basement and a sedimentary cover ranging in age from 
Cretaceous to Tertiary.  

The sediments appear to be falsely bedded and lineated mostly in NE-SW and NW-SE 
directions. They are fractured, fissured, slightly folded and faulted in localized zones. 
Reijers and Petters (1997), documented  that the total sediment thickness is over 3500m. 
The study area is majorly underlain by Asu River, Eze-Aku and Awgu Shales with a 
small fraction underlain by Agbani Sandstone. Asu river group consists of alternating 
shales and silt stones with occurrences of sandstone having its maximum thickness as 
1500m (Nwajide.,1979).(Cratchley and Jones.,1965  ) described the Eze-Aku as 
consisting of flaggy calcerous shale thin sandy or shaley limestone and calcerous 
siltstone indicating the renewal of marine deposition in the Benue Trough. Eze-Aku 
Formation varies in thickness up to 1200m (Burke et al, 1970) and it is overlain by 
Awgu Shale, locally replaced with Agbani Sandstone. 

 

 
 

Fig.1.Geology map of the Study area generated from the Nigerian Geological Survey 
Agency, 2011. 
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2.0. THEORY AND METHOD 

Aeromagnetic data and landsat-ETM imagery share some semblance because both 
involve indirect acquisition of data. Both serve as cheap and effective reconnaissance 
tool in oil and mineral exploration.   

The aeromagnetic data used in this study was subjected to low pass filtering achieved 
through manual digitization of the map using 2cm by 2cm (equivalent to 2km by 2km) 
grid spacing. The nature of filtering applied in this study in the Fourier domain was 
chosen to eliminate certain wavelengths and to pass longer wavelengths. Regional - 
residual separation was carried out using polynomial fitting. This is a purely analytical 
method in which matching of the regional by a polynomial surface of low order exposes 
the residual features as random errors. For the magnetic data, the regional gradients were 
removed by fitting a plane surface to the data by using multi- regression least squares 
analysis. The expression obtained for the regional field T(R) is given as: 
 

T (R) = 7612.158 + 0.371x – 0.248y ………………………………………… (1) 
 
In addition, 2-D spectral analysis allows an estimate of the depth of an ensemble of 
magnetized blocks of varying depth, width, thickness and magnetization. The digitized 
aeromagnetic data is transformed in Fourier domain to compute the energy (or 
amplitude) spectrum. This is plotted on a logarithmic scale against frequency. The 
slopes of the segments yield estimates of average depths to magnetic sources of 
anomalies. 
 
Similarly, second vertical derivative filters were used to enhance subtle anomalies while 
reducing regional trends. These filters are considered most useful for defining the edges 
of bodies and for amplifying fault trends. In mathematical terms, a vertical derivative 
can be shown to be a measure of the curvature of the potential field, while zero second 
vertical derivative contours defines the edge of the causative body. Thus, the second 
vertical derivative is in effect a measure of the curvature, i.e., the rate of change of non- 
linear magnetic gradients. The zero magnetic contours of the second vertical derivative 
often coincide with the lithologic boundaries while positive and negative anomalies 
often match surface exposures of the mafic and felsic rocks respectively (Gupta and 
Ramani., 1982 ; Opara etal.,2012b). The use of the second vertical derivatives can best 
be understood by noting that the magnetic field potential satisfies Laplace’s equation 
given as: 

 

..……………………………………………………………….….. (2) 

 
The Landsat Enhanced Thematic Mapper (ETM) was digitally processed thus, as to help 
the image analyst have the ability to carry out the following functions: correct the data 
for geometric and radiometric imperfections, improve the visual quality of the image 
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data, carry out appropriate user customer manipulations to enhance or suppress certain 
details necessary for information extraction and conduct computer assisted thematic 
mapping from digital imageries. The landsat ETM data of the study area was digitally 
processed and enhanced to produce single band images, band ratios, colour composites, 
and classified images complemented by digitized geologic maps for the study area. 
Drainage patterns and textures, bare rocks and vegetated areas were enhanced in single 
band images while secondary features such as iron staining (Gossan) and clay rich 
sediments are identified in image ratios. The SRTM data was utilized in the production 
of a digital elevation model (DEM) which is valuable in the identification of basement 
complex. The colour composites were used as background data for both supervised and 
unsupervised image classification. The landsat ETM data obtained was subjected to 
various image enhancement and transformation routines. For the image transformation, 
band ratios were generated using the calculator module in IDRISI 32.The ratios 
generated (3/4, 4/2, 3/1, 5/4) were employed to reduce the effects of shadowing as well 
as to enhance the detection of certain features. For image enhancement, three band 
(RGB) colour composites were created using the composite module of IDRISI 32. This 
process was employed to enhance the spectral quality of the images. Generated 
composites include RGB 432, RGB 532, RGB 753 and NDVI composite.  
 
3.0 RESULT PRESENTATION AND INTERPRETATION  
 
The aeromagnetic data used in this study was acquired during the nationwide 
aeromagnetic survey which was sponsored by the Geological Survey of Nigeria (GSN) 
and completed in 1976. Flight line direction was NNW-SSE at station spacing of 2km 
with flight line spacing of 20km at an altitude of about 150m. Tie lines were flown in an 
ENE-WSN direction. Regional correction of the magnetic data was based on the IGRF 
(epoch date1 of January, 1974).The total magnetic field intensity map derived from the 
digitization is presented as a total field intensity map, non linear filter map,  shaded 
relief map, 3-D surface map and wireframe map respectively (Figs.2, 3, 4, 5and 6).  
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               Fig.2.Total Magnetic Field Intensity Contour Map of the Study area . 

                        
      Fig.  3. Non Linear Filter Field map of the total field Intensity map of the Study Area  
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Fig.4: Shaded relief map of the total magnetic field of the study area showing basement morphology 

and topography. 

              
                  
            Fig.5: 3-D Surface Map of the magnetic basement surface of the study area 
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               Fig.6: Wireframe map of the total magnetic field of the basement 
 
The total field of the aeromagnetic data revealed that the underlying basement around 
Ikon has  magnetic intensity value of over 7920 gammas. Both the 3-D surface and 
shaded relief maps revealed two distinctive relief patterns: low and high relief. Areas 
with low relief are observed in the southern part of the study area and have magnetic 
intensity values ranging from 7801 to 7861gammas. The low relief areas are separated 
from the high relief areas by a long lineament, running parallel to Ibun and Agoi Ibani 
which indicative of a tectonic escarpment. This is supported by the change in the 
character of the magnetic anomalies. Figs. 4 and 5 indicated a sudden change in 
magnetic relief between the exposed basement area and the basin. The high relief area 
dominated the northwestern and northern flanks of the study area, with magnetic 
intensity values of 7860 to 7920 gammas. The high relief area is therefore more 
tectonically active than the low relief area owing to the presence of many intrusive 
bodies present in the area. The 3-D surface map revealed a trough which may be 
interpreted as part of the Afikpo syncline. Magnetic anomalies of both short and long 
wavelengths are interpreted within the study area. High magnetic anomalies are seen 
around Ikon, Agoi Ibani and Nko while a closed magnetic low is observed 5km 
southwest of Aba Omege and at Iyamite. 
 
The structural trends revealed from the polynomial surfaces of first to fourth degrees 
(Fig.7) have a preponderance of NE-SW and NW-SW directions. The NE-SW trend is 
the dominant orientation as shown in the first degree regional polynomial surface. This 
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is in agreement with earlier work by Zarboski (1998) on the Benue Trough. The NE-SW 
predominant trend of magnetic lineaments is therefore in accordance with the Pan 
African orogenic trend and so would have played an essential role in the control of the 
geo-dynamic evolution of the region. The regional fields established that the major 
tectonic elements of deeper and regional extent affected the structural framework of the 
study area. This dominant trend observed from the study area is suggested as the 
continental extension of the known pre-Cretaceous Oceanic fracture zones viz: Charcot 
and Chain fracture zones (Ananaba., 1991) ,which run along the trough axis beneath the 
sedimentary cover. 

               
Fig.7: First to Fourth Degree (polynomial) surfaces of the Regional fields of the 

Aeromagnetic data. 
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        Fig.8: First to Fourth Degree Residual fields of the Aeromagnetic data. 
 
 
The residual magnetic intensity (Fig.8) of the study area was shown to range between -
20 to 30 gammas. Other areas having positive residual values include Ikon and its 
southern extension. The negative residual areas reflects zone of low magnetization while 
the positive residual anomalies reflects area of high magnetization. This implies that 
there is an existence of shallow to near surface magnetized bodies in areas having 
positive residual values. It further implies that Ugep, Iyamite and other areas with 
negative residual values is underlain by deep seated magnetized bodies.  

Several clusters of circular anomaly closures with different amplitudes which occur 
especially in the northwestern half of the area were interpreted to be lithological 
variations of mafic–ultramafic inclusions within granodioritic batholiths (Ghazala., 
1997; Gupta and Ramani., 1982). Similarly, the high magnetic relief of this area is 
believed to be closely related to mafic-ultramafic rock masses in the study 
area(Ghazala., 1997). Similarly, the zero contours of the second vertical derivative map 
indicated the lithologic boundaries between the sedimentary formations and the 
basement(Fig.9). Finally, the distribution of mafic and felsic rock forming minerals were 
correlated to the positive and negative second vertical derivative anomalies around the 
study area close to Ifinkpa, Agoi Ibani and Iko Ikperem areas (Fig.9). These rocks are 
believed to be the by-product of the re-activation of the trans-oceanic fracture zones that 
also acted as conduits for primary mineralization. In the study area around Ifinkpa, Agoi 
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Ibani and Iko Ikperem areas, the meta-sediments with the associated mafic –ultramafic 
rocks are bordered by approximately are bordered by approximately NE-SW trending 
units of the gneiss-migmatite complex(Adeleye and Fayose,1978; Ajibade et al., 1987). 

            

Fig. 9.  Second vertical derivative map of the aeromagnetic data of the study area 
showing negative and positive anomalies. 

 
Spectral analyses revealed a two layer (D1 and D2) depth model. These depths were 
established from the slope of the log- power spectrum at the lower end of the total wave 
number or spatial frequency domain. The estimated depths to magnetic basement are 
shown as D1 and D2 respectively (Table 1). The first layer depth (D1), is the depth to the 
shallower source represented by the second segment of the spectrum (Fig.10). This layer 
(D1) varies from 0.035km to 1.285km, with an average of 0.746km. The second layer 
depth (D2) varies from 1.299km to 3.136km, with an average of 2.289km. This layer 
may be attributed to magnetic rocks intruded onto the basement surface. Another 
probable origin of the magnetic anomalies contributing to this layer is the lateral 
variations in basement susceptibilities, and intra-basement features like faults and 
fractures (Ofoegbu and Onuoha.,1991; Kangoko et al., 1997).  It can therefore be 
deduced that the D2 values obtained from the spectral plots, represent the average depths 
to the basement complex (sedimentary thickness) in the blocks considered. 
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Table1: spectral depths (basement depths) of the aeromagnetic data of the study area 

 
 
 
 
The Digital Elevation Model (DEM) shown in Fig.11 of the study area was created in 
IDRISI 32 by performing a colour shaded operation on Shuttle Radar Topographic 
Mission (SRTM) data. The DEM was converted into a contour map using the ERDAS 
and ArcView softwares. The geomorphology of the area under study was interpreted 
using the DEM. Geomorphologically, the area is classified into two broad units: the 
yellowish pink coloured area with maximum height of 594m, which represents the 
outcrop of the basement complex and the navy blue coloured area with maximum height 
of 54m, which represents the sedimentary infill of the basin. This interpretation is 
justified by the trellis drainage pattern observed in the study area. This pattern generally 
reflects a marked structural control of drainage by faults, joints; alternation of hard and 
soft beds. The Ugep River which drains Ugep, joins the major drainage, the Cross River 
at nearly right angle. This implies that the lithology of the area has an alternation of 
clayey and sandstone units.  
 
 
 

TOWN  LONGITUDE LONGITUDE LATITUDE LATITUDE ESTIMATED 
DEPTHS(KM)  

 X1 X2 Y1 Y2 D1 D2 

UGEP 8.00 8.25 5.50 5.75 1.035  3.136  

 8.00 8.25 5.75 6.00 1.285 3.136  

 8.25 8.50 5.50 5.75 0.035  1.585  

 8.25 8.50 5.75 6.00 0.629 1.2985  
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 Fig.10: Energy Spectra for Blocks A, B, C, and D for the determination of basement 
depths 
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                   Fig.11.Digital Elevation Model (DEM) of the Study area. 
 
The lithology interpretation of the study area is further improved through bands 7,5,3 
(red, green, blue) colour composite imagery. The colours of this image are interpreted by 
considering the possible absorption features affecting the ETM bands. A surface with 
absorption in band 7 will appear cyan and will be deficient in red. This could be caused 
by OH and CO3 minerals such as clay, limestone and certain alteration minerals. 
Absorption in band 5 will appear as blue, red or magenta and will be deficient in green. 
Probable cause may be due to the presence of hydrous and ferrous minerals. Absorption 
in band 3 appears as red or green and will be deficient in blue owing to the detection of 
chlorophyll in vegetation. The study area is therefore classified into three zones: areas 
around Ugep, Iyamite, and Ikon is in zone 1 and appears as cyan. It means that clay and 
carbonate rocks constitute part of its lithology. This corresponds to the Ezeaku shale and 
part of Asu River group. Another zone is the basement outcrop area which appears as 
deep blue. This zone has traces of hydrous and ferrous minerals within the rock. The 
third zone is the Aba Omege area situated NE of the study area which appears whitish. 
The absorption pattern of the area suggests the absence of those mineral elements in this 
part of the study area. 
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So many linear features were observable in the study area. The lineament and lineament 
density maps from GIS interpreted maps (Figs 12 and 13) revealed high concentration of 
lineaments within the basement rocks. Lineaments in this area cross-cut each other and 
some run parallel to each other. This implies that the area has gone through many 
tectonic events. The latest event, the Pan African Orogeny pre-dominates the others and 
thus appears more prominent with definitive NE-SW trend. The concentration of 
lineaments in an area indicates the level of tectonic activity in such area. High 
concentration of lineaments is observed around Ugep, Ukpom River, Cross River and 
around the basement outcrop area.  
 
      

 
 
           Fig.12. Lineament map interpreted from landsat and GIS data of the study area 
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             Fig.13. Lineament draped over edge enhanced band 5 image map 
 
This means that these areas are more tectonically active than the rest of the area. Also, it 
means that both Ukpom and Cross Rivers may be structurally controlled. The 
concentration of lineaments in the lower part of the basement area confirms the earlier 
interpreted linear feature on total magnetic field intensity map of the dominance of NE-
SW features (Fig.14& 15).  
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                     Fig.14. Lineament Density Map of the study area 

                         
 
Number of data plotted = 152            Sector Interval Angle = 10°               Scale spacing = 5%  [8 data]                         
Maximum = 19.1%  [29 data]                      Mean Resultant dir'n  = 021                        Circular Mean Dev. 
= 54° 

  
Fig.15. Rose diagram of the lineaments of the study area showing dominant structural trends 

of NW-SE and NE-SW directions 
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4.0. DISCUSSION AND CONCLUSION 
  
The interpretation of the study area using the spectral plot of the aeromagnetic data 
revealed the average depth to the basement represented by the D2 values as 2.289km. 
This layer may be attributed to magnetic rocks that have intruded onto the basement 
surface. Depth to source interpretation of aeromagnetic field data provides important 
information on basin architecture for petroleum exploration and for mapping areas 
where there is shallow basement that may be related to mineral exploration. The depth 
obtained from this study is reasonable and agree with previous works done in and 
around the study area. Ofoegbu and Onuoha (1991) based on spectral analysis of 
aeromagnetic data over Afikpo area, obtained depth to basement range of 1.2km to 
2.5km in the Abakaliki anticlinorium. Onyewuchi et al (2012) estimated depth to 
basement of 3.574km in the neighboring Nkalagu area.  Kogbe (1989) speculated that 
the total thickness of Cretaceous sediments in Nigeria is about 3.3km. Economically, the 
area is not viable for hydrocarbon exploration owing to many tectonic activities which 
are revealed as basement intrusives. The interpreted Landsat imagery and aeromagnetic 
data of the study area revealed a dominance of NE-SW trend which reflects the trend of 
the basin. This NE-SW trend suggests possible landward continental extension of the 
pre-Cretaceous trans- oceanic fracture zones namely: the Chain and Charcot fracture 
systems. A long linear feature which runs parallel to Ibun and Agoi Ibani may be 
interpreted as a tectonic escarpment. This feature is believed to be the possible boundary 
between the lower Benue trough and Niger delta basin. This is supported by the 
differences in magnetic intensity and basement topography around the suspected 
structure.  
 
These interpreted igneous rocks have been previously reported by earlier scholars 
(Adeleye and Fayose,1978; Ajibade et al., 1987). These igneous bodies which are post 
Turonian occur as small mush-room like plutons and discontinuous sill- like bodies, 
intrusive often intruding  into the sedimentary sequence of the middle Albian Asu River 
Group and the lower Turonian Eze–Aku Formation (Adeleye and Fayose,1978).The 
intrusives in the study area includes dolerites, micro-gabbros and micro diorites which 
are dated radiometrically as Coniacian -Santonian for dolerites and micro-gabbros, and 
Santonian for micro - diorites. The sediments appear to be falsely bedded and lineated 
mostly, in NE-SW and NW-SE directions. They are fractured, fissured, slightly folded 
and faulted in localized zones. Generally, the basement complex in the study area 
consists predominantly of migmatites, and banded granitic gneisses. Relics of the meta-
sedimentary and meta-volcanic rocks are widely distributed within the migmatite-gneiss 
complex (Ajibade et al., 1987). Generally, the basement complex rocks have been 
extensively intruded by volcanic, granitic and charnockitic rocks of Pan-African age. 

5.0. CONCLUSION 

The combined interpretation of airborne magnetic data and landsat ETM imagery added 
several significant structural elements that were previously unrecognized from the 



64(2014) 7

MITTEILUNGEN KLOSTERNEUBURG

www.mitt-klosterneuburg.com

52 Jul 2014

separate interpretations of the respective data-sets. The lineament density is greater on 
landsat images than on aeromagnetic data, partly due to the resolution of the landsat data 
and also because not all landsat lineaments have a magnetic signature. The derived maps 
revealed several previously undetected linear structures. Some of these linear features 
corresponded to the strike and direction of some paleo-structures, faults, and tectonically 
related joints with dominant trend direction of NE-SW. Finally, the study area has a 
mean sedimentary thickness of 2.289km. However, the abundance of intrusives and the 
shallow basement depth is not conducive for hydrocarbon generation and accumulation. 
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