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Abstract 
The DJADOM-ETA area is in south-eastern of Cameroon, within the Congo 
Craton (CC) formations and composed of gneiss and amphibolite, migmatites 
and intrusive rocks. Few geophysical studies have been carried out over sur-
rounding areas, but no investigation on the study area. The existence of aero-
magnetic data covering the study area has motivated the application of a mul-
tiscale approach for tectonic features identification. The aim of this work is to 
interpret Aeromagnetic Data for Geological and Structural Mappings in the 
southeastern Cameroon. The GIS and GEOSOFT v8.4 softwares are used to 
treat data of Compagnie Minière du Cameroun getting in February 2012. The 
Tilt Angle method is used to delineate geological structures and to estimate 
the depth. The Euler’s Deconvolution method is used to estimate the specific 
depth of structural contacts. The presence of bifurcations, accompanied by 
virgations, leading to the occurrence of several faults. Principal lineaments 
are determined with the main direction being ESE-WNW and E-W for the 
minor lineaments. The study highlights two major faults: ESE-WNW and 
ENE-WSW, where the former dominates, what could be called the geological 
accident of ETA. The Euler’s Correlation and Tilt derivative contact map 
shows that most of the faults are vertical contacts. The geometrical description 
of this structure suggests an open synclinal transposed on vertical foliations: 
the major fault at the DJADOM axis is quasi-parallel to the Northern limit of 
the CC and parallel to the Sanaga Fault (SF) and the Central Cameroon Shear 
Zone (CCSZ). The features show a base strongly affected by tectonic which 
characterizes the transition between the zone from the CC and the belt from 
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folds of the Pan-African. Also, the presence of the network characterizes the 
subsurface undulation in this study area: the intrusion of sandstone ochre 
quartz and schist of the Bek complex, the dolerite of the doleritic complex, 
and the silver micaschiste and ore quartzite in the base complex. On the TMI 
anomalies map, several places show high susceptibility contrasts, which is an 
indication of strong magnetization. Geological indicators point to inferred 
magnetite, dolerite and ochre schist quartzite which have a strong magnetiza-
tion in this zone. The presence of weakly magnetized anomalies would be due 
to the migmatites of the base complex series. This study improved the know-
ledge of the subsurface structure of this area. It highlighted two major and 
minor faults. TMI anomalies map, in several places shows high susceptibility 
contrasts, which is an indication of strong magnetization. 
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1. Introduction 

Variations in the geomagnetic field are shown in aeromagnetic survey maps, in 
which magnetic anomalies are interpreted as being the result of fossilization of 
magnetic rocks. Thus, rocks exhibit the characteristics of magnetic fields. This 
observation is often explained using magnetic profiles and maps of magnetic li-
neaments [1]. Magnetic minerals can be mapped from the surface to greater 
depths in crustal rocks depending on the dimension, shape, and magnetic prop-
erties of the rock [2]. Cameroon is underlain by Precambrian rocks, Cretaceous 
sediments and Cenozoic sediments and volcanic formations [3]. Meso and Neo-
protozoic rocks are found in the Southeastern part of the country. The Came-
roon rock basement is divided into two units: the Congo Craton in the South 
and the Central African Mobile Zone (CAMZ) in the North. CAMZ is a domain 
of the Pan-African [4]. It consists of micaschist, plagioclase, bearing and mica-
ceous gneisses, and migmatites intruded by quartz diorite and granodiorite. The 
study area is in the southern region of Cameroon (Central Africa). It is situated 
in the northern hemisphere, between the meridians 13˚50' and 14˚20' of longi-
tudes East and parallels 2˚10' and 2˚35' of latitudes North, with an average alti-
tude of 850 m. In a geoelectrical study carried out to the north of this region, it is 
showed that the intense activities of gold washers encountered in the studied 
area do attest to the presence of clay mineral concentrations [5] [6]. To the east 
of this study area, recent geophysical study [7] has underlined the major network 
of lineaments identified in the area under study, which extend from SW to NE 
with an ENE-WSW major trend and can also be connected to those identified 
NE-SW by [8]. The aim of this work was to interpret aeromagnetic data for geo-
logical and structural mappings in the southeastern Cameroon. This study also 
focused on the determination of certain mineral resources potential in the area. 

Cameroon is a part of CAMZ, with a geological basement of sedimentary 
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rock. These sedimentary rocks are restricted to the southwestern and northern 
part of the country. In southwest Cameroon, the oldest sedimentary rocks are 
massive cross-bedded sandstones and conglomerates [9]. The sandstones are 
overlained by fossiliferous shales of early upper Cretaceous series ages [9]. The 
geological mapping of the study area (Figure 1) was first done by [9]. The inves-
tigated area lied in the southern part of Cameroon, is covered by Neoproterozoic 
formations and includes rocks resulting from the intermediate series, made up of 
schist and quartzite formed following an epizonal metamorphism [9] [10]. [10] 
considered the Ayos, Mbalmayo and Bengbis formations as being of a Precam-
brian mean age. The area is also included in the Dja inferior series and is com-
prised of the tillitic, doleritic and Bek complexes. It belongs indeed to the me-
ta-sediments series of Dja-Ayos-Mbalmayo-Bengbis [11]. The geology of the 
area is dominated by the extension of the Archean Congo craton (Ntem Com-
plex ~3 Ga). The composition is made up of chlorite-greenschist, mica-schist 
with muscovite, and the lentilles of quartzite interstratifies. The doleritic com-
plex (sills and dykes) is composed of greenschist, the mylonitics of quartzites, 
the dolerites and the gabbros. The Bek complex is made up of sandstones of qu-
artzite ochre, clay-schist and blue schist. The base complex series of garnet is 
mainly composed of ectinites (gneiss and amphibolite), migmatites (granite of 
magmatic) and intrusive rocks (granite and granodiorite). The study area is a 
part of the Congo Craton (CC). Its formation dates to the rejuvenation during 
the Pan-African orogeny about 550 Ma [3] [12] [13]. That major tectonic fea-
tures lie under geological covers. Geophysical studies show that the boundary of 
the CC and the Pan-African is around 4˚N [14] [15] [16]. An aeromagnetic 
study done by [17], estimates the northern boundary of the Congo Craton as 
starting from 3˚7'N of West to 3˚75'N of East. Its depth is estimated around 2.6 
km for deep and 0.1 km for shallow while the direction is ENE-WSW and the 
NW slope varies from 30˚ to 60˚. Also, an audio-magnetotelluric study carried 

 

 
Figure 1. Geology map (modified). 
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out by [16] shows many discontinuities in the topography of the subsurface. 
This topography presents a major deep-seated fault with E-W direction. Also, 
[7] showed the morphological difference and the tectonically subdivision into two 
tectonic sectors corresponding to the Congo Craton in the south, Pan-African in 
the north and helped identify the tectonic boundary separating them at depth. 
The tectonic features (faults and folds) are fitted into the CAFB’s deformation 
history and could be due to the Trans-Saharan east-west collision system [18]. 
Some buried faults have been confirmed in geophysical studies [16] [19]. The 
Archaean metamorphic rock assembly has an E-W trending foliation (S1) and 
intrusions that are usually aligned along a NE-SW trending foliation (S2). The S1 
foliation has near vertical dips to the north and is locally deformed into mesos-
copic isoclinal D2 folds. The S2 foliation is a regional, steeply dipping planar fa-
bric with variably oriented stretching lineation and large-scale open folds that 
are associated with N-S trending sinistral and dextral strike-slip faults and my-
lonitic (S3) foliation. The S2 foliation is well observed in the greenstone units of 
the Ntem complex and its development is linked to dome-and-basin tectonics 
related to diapiric movements [18]. 

2. Materials and Methods 
2.1. Data Source and Acquisition 

The aeromagnetic data set used in this study was from the recent acquisition by 
the Compagnie Minière du Cameroun SA (CMC SA) on 2012. Airborne geo-
physics with 200 m line spacing was conducted on Upper Nyong Division of the 
East Region of Cameroon in February 2012. The Survey was carried out by an 
AS350B2 helicopter, with a total of 11˚305 lines km of magnetic data and the 
flight was NE-SW trending. The survey was carried out at a nominal terrain 
clearance of 100 m which was monitored by a radar altimeter with an accuracy 
of ±20 m. 

2.2. Methodology 
2.2.1. Total Magnetic Intensity Reduction to the Equator and Its  

Residual Anomaly 
After extraction, the aeromagnetic data survey was corrected and controlled on 
Excel. The anomaly of the total magnetic field (TMI), B∆  is the difference be-
tween the magnetic field extracted obsB  International Geomagnetic Reference 
Field (IGRF) BRef to each station at the date February 15, 2012. This magnetic 
anomaly is given by (1): 

obs Re fB B B= +∆                           (1) 

The TMI map was reduced to the equator (RTE) (2) to avoid the problems 
associated with low-latitude magnetic data [20]. RTE is a complementary filter 
to the Reduction-to-Pole (RTP) procedure. Any magnetic anomaly point de-
pends on the inclination and the declination of the main magnetic field of the 
earth. 
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It transforms an anomaly of non-zero inclination into an anomaly that would 
be observed on the same body with zero inclination. The RTE can be expressed 
as: 

( )2sin cos sinRTE I i I D θ= + −                   (2) 

where I is the geomagnetic inclination, D is the geomagnetic declination, sin I is 
the amplitude component, and ( )2cos sini I D θ−  is the phase component. 

The software Geosoft of Oasis Montaj v.8.4 using the convolution of Fourier 
transformation made it possible to obtain the map of TMI reduced to the equa-
tor and other relevant maps. To realize this map, this computed the values of the 
Inclination (I) and the Declination (D). These values are: I = −22.77˚ and D = 
−1.08˚ respectively. 

The residual anomaly ( [ ]RTE residualM ) is calculated in each point of the regu-

lar grid by taking the difference between the anomaly of TMI RTE ( [ ]RTEM ) and 

Upward Continue to TMI RTE at 2 km ( [ ] 2RTE Up kmM ). It is given by (3): 

[ ] [ ] [ ] 2RTE RTE RTEresidual Up kmM M M= −                     (3) 

2.2.2. Tilt Angle Approach 
Also known as Variation of inclination, the tilt angle is a transformation which 
includes the first vertical derivative and the module of the first horizontal deriv-
ative of the anomaly of residual TMI reduced to the equator. The advantage of 
the tilt angle is that, compared with the other methods, it does not require the 
knowledge of parameters such as (density, magnetic susceptibility, structural in-
dex etc.). The other advantages of this transformation of the tilt angle are that, 
by computing an angle, all the forms are represented in a similar way; such that 
the anomaly either has minimum or maximum amplitude and that it also allows 
mapping the features with high resolution. Indeed, the arc-tangent function has 
as effect, to distribute the signal calculated between −90˚ and +90˚. The tilt angle 
applied to the anomaly of the magnetic field reduced to the equator permits to 
estimate the depth of the upper end of the sources. According to some authors 
[21] [22] [23], it is given by (4): 

1tan M z
M h

θ −  ∂ ∂
=  ∂ ∂ 

                        (4) 

where
22M M M

h x y
 ∂ ∂ ∂ = +   ∂ ∂ ∂   
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z

∂
=

∂
 and c

MZ
h

∂
=

∂
, then

1tan
c
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θ −  
 
 

= . Thus 0θ =  for 0H =  and 
4
πθ = ±  for .CH Z= ±  

In other words, the estimated depth of the upper end of the source is obtained 
by measuring the perpendicular distance between contours θ = 0rad and 

4
radπθ = ±  to the feature. The map of tilt angle is obtained by using the soft-

ware Geosoft of Oasis Montaj v.8.4. This transformed map presents a correlation 
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(or analogy) with the geological structure of the basement in this study area with 
a description of the zones of contact of the geological formations. 

2.2.3. Euler Deconvolution Approach 
Euler deconvolution [2] [24] is a method of estimating the depth and slopes of 
subsurface magnetic anomalies and can be applied to any homogeneous field of 
magnetic data [25]. In Euler’s method, the structural index must be assumed as 
prior information because the quality of the depth estimation depends mainly on 
the choice of the proper structural index, which is a function of the geometry of 
the causative bodies and characterizes the rate of the variation of the anomaly 
intensity with a distance. Some authors [24] [26] showed that the optimum 
structural index usually yields the tightest clustering of the solutions. The depth 
estimates from magnetic data are more accurate with the equator-reduced mag-
netic field. The estimated Euler sources for the single-points are based on com-
puting Euler’s homogeneity Equation (4) and result in clusters used to constrain 
the overall geometry of the model. The 3D form of Euler’s Equation (5) can be 
defined [27] as: 

( ) ( ) ( ) ( )o o o
F F Fx x y y z z N B F
x y z

∂ ∂ ∂
− + − + − = −

∂ ∂ ∂
          (5) 

where B is the regional value of the total magnetic field and (x0, y0, z0) is the po-
sition of the magnetic source, which produces the total magnetic field F meas-
ured at (x, y, z). N is the Structural Index on how to characterize the source. 

Therefore, it has assigned a value of 1.0 as a structural index to locate the 
possible magnetic contacts because it is particularly good at delineating the sub-
surface contacts. An overlapping moving window is 10 km by 10 km, a tolerance 
of 10% for Euler residual field and 15% for Euler Tilt angle and a proportioned 
symbol base of 100. 

3. Results & Discussion 
3.1. Anomaly of Total Magnetic Intensity in the Studied Area 

The total magnetic field (TMI) is the response produced by rocks containing 
magnetic minerals. In Figure 2(a) & Figure 2(b), the TMI anomalies are shown 
as 2D and 3D maps, varying from −495.7 nT to 93.7 nT and are distributed in a 
bipolar way on the study area. The correlation between the TMI anomalies map 
and geological contacts is weak. The magnetic bandings which leads to magnetic 
bifurcation and a quasi-horizontal gradient at YANBOT are notices. On either 
side of the DJADOM and ETA axes, present the quasi-vertical gradient. At cer-
tain place, appear peak in the strongly magnetics formations. These observations 
underline the intense activities between the CC and the Pan-African. The 
DJADOM axis shows a lateral extension and longitudinal heterogeneous anoma-
lies dominated by the positive anomalies, with a maximal value of 93.7 nT and a 
long wavelength of 33176.9 m. 
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(a) 

 
(b) 

Figure 2. (a) Anomaly map of total magnetic Intensity of the study area. (b) 
Three-dimension Anomaly of total magnetic intensity map of the study area with even 
color bar. 
 

Geologically, the preceding observations are due to sandstone ochre quartz 
and the schist of the Bek complex, the dolerite of the doleritic complex, and the 
silver micaschist and ore quartzite in the base complex. On the TMI anomalies 
map, several places show high susceptibility contrasts, which is an indication of 
strong magnetization. Geological indicators point to inferred magnetite, dolerite 
and ochre schist quartzite which have a strong magnetization in this zone. The 
presence of weakly magnetized anomalies would be due to the migmatites of the 
base complex series. 
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3.2. Anomaly Total Magnetic Intensity Map Reduced to Equator 

The anomaly total magnetic intensity map reduced to equator (TMI-RTE) in 
Figure 3 shows the anomalies varying from -465.8 to 134.5 nT. Compared to the 
TMI, the anomalies preserve their forms. Positive anomalies show the response 
of a strongly magnetized base. The longer-wavelength anomalies reflect deeper 
magnetic responses, whereas shortest-wavelength anomalies cause shallow 
magnetic responses [28]. The greater the wavelength, the deeper the response. 
These features characterize the earlier mentioned geological formations. The 
positive anomalies in the ESE-WNW and ENE-WSW directions tend to increase 
in amplitude and wavelength. The earlier mentioned gradients and the peaks are 
noticed here. These observations highlight the event of subduction of the CC 
onto the Pan-African. 

The strong circular anomalies in this zone show the presence of accumulated 
minerals of strong susceptibilities in the major faults. This is due to the presence 
on the one hand of diamagnetic minerals such as ochre quartz and on the other 
hand, ferromagnetic minerals of strong magnetization remnants such as the ec-
tinites, dolerites in the series of the basic complex and even magnetite. 

3.3. Total Magnetic Intensity Residual of the Study Area 

The values of the anomalies vary from −204 nT to + 121.7 nT, with a 12.8 nT 
reduction compared to the total field RTE. The map of residual anomaly in Fig-
ure 4 shows the inferred magnetic bodies. The effects of the surface structures 
are masked by those of the underlying structures. The magnetic anomalies of the 
DJADOM axis have disappeared. The distributions of these anomalies are 
more refined and indicate the local maxima of the ESE-WNW and ENE-WSW 
directions as previously noted on the map of the TMI and its transforms. This  
 

 
Figure 3. Anomaly map Reduced to Equator of the total magnetic intensity of the study 
area. 
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Figure 4. Anomaly of the residual Total magnetic intensity map of the study area. 
 
orientation of positive anomalies makes it possible to identify the directions of 
major structures and to locate them. The magnetic peaks and the bandings are 
observed to burst and break in several areas, and these reflect the distribution of 
magnetization from the top to the bottom soil. The observed magnetization 
could be attributed to the intrusion of banded iron, magnetite, dolerite, mylo-
nitic quartzite with dolerite and amphibole in the northern part and to the area 
situated southwest of DJADOM, then BIF, schist and sandstone quartzite ochre, 
and diamond in the southern part. The opening formation accompanied by vir-
gations to the southwest of DJADOM is remark, giving rise to two great geolog-
ical undulations. Since the amplitudes and wavelengths are maximal, enable to 
say that the geological undulations go from the covers to the base. 

The structural map leads to put in evidence a network of faults in the study 
area and thus to show that the network of faults in the adjacent Eastern zone of 
this area is prolonged into the current zone [7]. The continuity of this prolonga-
tion Northwards of this zone is highlighted in the audio-magnetotelluric [16] 

and in aeromagnetic [17] studies. The geometrical description of this structure 
suggests an open synclinal transposed on vertical foliations: the major fault at 
the DJADOM axis is quasi-parallel to the Northern limit of the CC and parallel 
to the Sanaga Fault (SF) and the Central Cameroon Shear Zone (CCSZ). The di-
rections of the lineaments are show in Figure 9. 

3.4. Variation of Inclination Angles (Tilt Angle) 

The Tilt angle of the residual anomalies of TMI shown in Figure 5(a) and the 
amplitudes of the angles vary between −1.4 rad and + 1.3 rad while the lengths 
also vary. The tilt angle reflects the surface and subsurface distribution of struc-
tural contacts. This map shows several features on the subsurface which are not 
visible on the geological map. The interpretation of the aeromagnetic data shows  
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(a) 

 
(b) 

Figure 5. (a) Variation of magnetic inclination; (b) Lineaments of variation of magnetic 
inclination. 

 
several magnetic features in this zone of study. The previous maps permitted us 
to observe Breakings. The positive magnetic anomalies are burst and laid out ac-
cording to the features. The structures in the E-W quasi direction meet a shock the 
southwest of DJADOM, and then start on a curve to take the ESE-WNW, E-W 
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and ENE-WSW directions. This curve of the structural directions indicates a 
fold of drive, revealing a sinister movement following the WNW-ESE direction, 
and dextral in the SWS-NEN direction. These can be interpreted as fractures. In 
this zone where these fractures are more significant (DJADOM and ETA axes), 
notice the compartments with fractures. These zones of significant fractures are 
considered as delimiting significant features which refer to as the accident of the 
ETA for the ESE-WNW direction. 

According to the amplitude and the length (Figure 5(b)), 39 major features 
and 397 minor features, making a total of 436 are noted. These principal features 
have lengths varying from 1731.9 m to 33 176.9 m, and depths going from 5.0 m 
to 238.8 m. The characteristics (lengths, directions and depths) of the principal 
features are grouped in Table 1. The minor lineaments show that the base was 
affected by the tectonic events which characterize the transition between the 
zone from the Congo Craton and the belt from the folds of the 
Pan-African.Generally, foliations are of quasi-parallel texture. These foliations 
are controlled by Eburnean oogenesis and confirm those mentions by [29]. 

3.5. Euler Deconvolution 
3.5.1. Euler Deconvolution of Residual Field 
The Euler’s solutions enable the characterization of magnetic responses and de-
termination of the depth and geometry of intruding bodies [2]. The Euler’s solu-
tion (Figure 6) has as structural index N = 1, tolerance T = 10% and Nyquist 
Window W = 10 km × 10 km. The depth of Euler’s solution varies from 13 m to 
314 m, including those of the bodies with their geometries. The interpretation 
of the structural map highlights the various features affecting this study area. 
The deep features and the limit of the intrusive bodies are distinguished. The 
great directions of lineaments of this area are: NE-SW, ENE-WSW, E-W and 
 

 
Figure 6. Euler’s solution of TMI residual N = 1, T = 10%, W = 10 km × 10 km. 
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Table 1. Direction of major features, their lengths and their depths resulting from Tilt 
angle (depth 1), resulting from the Euler’s solution of VMI (depth 2). 

N˚ 
Direction 

(˚) 
Length 

(m) 
Depth 1 

(m) 
Depth 2 

(m) 
N˚ 

Direction 
(˚) 

Length 
(m) 

Depth 1 
(m) 

Depth 2 (m) 

1 N104E 33176.9 64.49 0.7 - 65.1 21 N87E 7965.6 78.5 0.7 - 74.4 

2 N119E 24462.3 237.2 2.5 - 23 7.3 22 N107E 7965.6 223.43 2.5 - 109.8 

3 N69E 23674.4 138.8 2.5 - 142.2 23 N102E 9021.0 238.8 109.8 - 237.3 

4 N55E 21949.7 223.9 0.7 - 237.3 24 N118E 6988.8 87.8 2.5 - 109.8 

5 N80E 19129.5 124.2 2.5 - 124.8 25 N94E 9253.1 62.1 4.9 - 65.1 

6 N59E 17165.9 100.1 2.5 - 109.8 26 N117E 8763.2 83.3 14.2 - 164.4 

7 N76E 14272.5 100.1 2.5 - 109.8 27 N107E 7289.8 223.9 14.2 - 237.3 

8 N67E 12699.4 237.8 31.0 - 237.3 28 N100E 6245.5 17.8 0.7 - 14.2 

9 N54E 12930.8 87.8 0.7 - 96.5 29 N101E 5296.5 164.9 22.6 - 164.8 

10 N82E 12010.5 220.9 74.4 - 237.3 30 N43E 5322.5 237.2 2.5 - 237.3 

11 N118E 10613.1 166.0 2.5 - 164.4 31 N80E 5596.2 62.1 2.5 - 74.4 

12 N96E 12762.6 222.1 22.6 - 237.3 32 N87E 5056.8 220 14.2 - 237.2 

13 N115E 10478.5 39.3 2.5 - 48.1 33 N103E 4732.8 62.1 2.5 - 74.4 

14 N66E 11192.3 5.0 0.7 - 4.9 34 N129E 5005.4 228.9 48.1 - 237.3 

15 N71E 8109.3 161.6 2.5 - 164.41 35 N225E 6761.5 237.2 109.8 - 237.3 

16 N101E 12206.8 237.2 109.8 - 237.3 36 N291E 6144.4 17.1 0.7 - 14.2 

17 N90E 9648.3 138.8 2.5 - 164.4 37 N270E 2745.7 223.8 22.6 - 237.3 

18 N126E 7586.5 149.5 2.5 - 164.4 38 N84E 1731.9 223.8 22.6 - 237.3 

19 N141E 9134.9 62.1 2.5 - 65.1 39 N56E 2360.9 223.8 22.6 - 237.3 

20 N112E 9812.3 237.2 84.9 - 237.3      

 
ESE-WNW. The important lineament, earlier referred to as the ETA geological 
accident is observed on this map. Their depths vary from 13.3 m to 313.1 m. 

3.5.2. Euler Deconvolution Variation of the Inclination (Tilt Angle) 
Euler’s solution shown in Figure 7 presents a depth varying from 0.7 m to 238 
m. More details on the depth of the intruding geological structures in the base 
are shown. The solution is used for the final interpretation of the geological 
contacts associated to the features noted previously. The extent of the number of 
structures on the map highlights the intense tectonic activity that this area un-
dergoes. This is the reason of the metamorphism of the cover, renovated by the 
internal stress at the time of the collision. 

Effectively, the series of solutions are observed which indicate the major fault 
at ETA. The depths of the structures in this map are proof of the fact that this 
study area belongs to the mobile zone of the central African mobile belt (CAMB) 
as stated in gravimetric investigations [19]. The quasi-discordance of contacts is 
confirmed by the disposition of Euler’s solutions (Figure 6). 
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Figure 7. Euler’s solution of VIM N = 1, T = 15%, W = 10 km × 10 km. 

3.6. Correlation of Tilt Angle Structures and Its Euler’s  
Deconvolution Map 

The interpretation done by superimposing maps of tilt angle and Euler’s is based 
on criteria elaborated by many authors [17] [24] [30] [31]. 

If the features of the Variation of the Magnetic Inclination (VMI) and those of 
the Euler solution are almost parallel and do not merge, the VMI features 
represent the contacts while those of Euler’s solutions indicate the sense and di-
rection of their slopes for these contacts and the overlapping of the ores located 
in these features. 

If the features of the VMI and those of the Euler’s solution are almost parallel 
and are merged, the VMI features represent the contacts while those of the Euler 
solution indicate the direction and sense for the vertical slopes of these contacts 
and the vertical gradients affecting the base. 

The correlation map (Figure 8) shows the superposition of the features re-
sulting from the VMI and the Euler’s solutions which are almost parallel, and 
their slopes are like those obtained within the framework of the geological study. 
There are several principal lineaments with vertical contact. These slopes are 
dextral in the Center and South, and sinistral in the North. 

4. Conclusions 

The main results obtained in this study highlight new elements which enable the 
improvement of the knowledge on the structural features of the studied area. 
The tilt angle method is used to delineate geological contacts and structures and 
to estimate the depth and the length. 

The bifurcation, accompanied with virgations, given the fact that there are 
many faults with WNW-ESE, W-E and WSW-ENE major directions. There is  
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Figure 8. Euler’s solution of VIM N = 1, T = 15%, W = 10 km × 10 km. 

 

 
Figure 9. (a) Rosacea diagram of the major lineament orientations; (b) Ro-
sacea diagram of the minor lineaments orientations. 

 
a faulting system in this study area. Principal lineaments are determined with the 
major direction being WNW-ESE, while that for the minor lineaments is W-E 
(Figure 9). Two major faults ESE-WNW and ENE-WSW are highlighted with 
the dominant direction being ESE-WNW, which could be named the geologi-
cal accident of ETA. This shows the series of deformations with a principal 
ESE-WNW direction under conditions which are realized in extreme cases of 
the metamorphic state, which according to have a rather recent deformation. 
This study enables a better knowledge of the subsurface structure of this area. 
The intrusion of dolerite, mylonitic quartzite of dolerite, magnetite, quartzite 
schist and sandstone quartzite of ochre are remarked. A geophysical exploration 
of this zone would enable us to better highlight the preceding observations. 
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