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The southwestern coastal region of Cameroon is an area of interest because of its hydrocarbon potential (gas and oil). Terrestrial
and satellite gravity data were combined and analyzed to provide a better precision in determining the structure of the study area.
Firstly, the two gravity databases (in situ and satellite) have been coupled and validated using the least square collocation technique.
Then, spectral analysis was applied to the combined Bouguer anomaly map to evaluate the thickness of sediments in some localities.
We found that the sedimentary cover of the southwestern coastal region of Cameroon has a thickness that varies laterally from
1:68 ± 0:08 to 2:95 ± 0:15 km, especially in the western part. This result confirms that our target area is a potential site for
hydrocarbon exploration. The horizontal gradient method coupled with the upward continuation at variable heights has been
used to highlight several lineaments and their directions (N-S, E-W, SW-NE, and SSW-NNE). Lineaments trending in an N-S
orientation are predominant. The Euler deconvolution method was also applied to the Bouguer anomaly map to determine the
position, orientation, and depth of the different superficial faults of the study area. It appears that the majority of superficial
faults have an N-S and SSW-NNE orientation. These directions are correlated with those previously highlighted by the maxima
of horizontal gradient. The structural map could be used for a better identification of the direction of fluid flow within the
subsurface or to update the geological map of our study area.

1. Introduction

Our study area is located in southwest Cameroon, along the
edge of the Atlantic Ocean (Figure 1). It is an epicontinental
passive margin formed following the opening of the Atlantic
Ocean. During several years, the southwestern coastal region
of Cameroon has been the subject of several geophysical
studies. The presence of the three major contacts in the north
of the study area (Kribi-Edea area) has been identified in the
previous study [1]. This work noted the presence of a high-
density intrusive igneous body in the upper part of the crust.
Later, a study [2] has also identified major lineaments in the

Kribi-Edea area. Further studies [3] allowed localizing an
intrusive body in the northwestern part of Kribi-Campo.
An additional study [4] has evaluated the depth of the mafic
interface under the transition zone between the southwestern
coastal region of Cameroon and the northwestern part of
Congo Craton; they showed that an uplift of the mafic inter-
face at depths between 15.6 and 17 km led to a thinning of the
crust under the study area. A recent study [5] shows that the
study area is full of a better oil potential on the eastern part
and constitutes a good hydrocarbon reservoir. The south-
western coastal region of Cameroon is therefore an area of
interest because of hydrocarbon potential.
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The gravimetric method is widely used to characterize
shallow and deep structures of Cameroon [3, 6–9]. However,
this method could have some limitations depending on
whether we use terrestrial or satellite gravity data. In fact,
the terrestrial gravity data available in Cameroon are very
sparse and contain many gaps in inaccessible areas. Poor spa-
tial distribution is observed, particularly in coastal regions
which are very rich in gas and oil. The use of satellite gravity
models could greatly improve this deficit. These models offer
gravity data with a good spatial resolution and an appreciable
precision. Satellite gravity models (global geopotential
models) also have some limitations. The gravity signal
derived from these models is subject to omission error [10].
Omission error includes short wavelengths in the earth’s
gravity field that are not represented by global geopotential
models [11]. Unlike satellite gravity data, terrestrial gravity
data contains all possible medium-to-short wavelengths of
the earth’s gravity field. So the combination of the two types
of gravity data (terrestrial and satellite) is necessary in order
to improve the accuracy and consistency of our database.

The aim of this work is to combine terrestrial and satellite
gravity data to provide better precision in characterizing the
southwestern coastal region of Cameroon. To perform this

work, we highlight the different contact zones (faults, frac-
tures, and lineaments), mainly areas including high sedimen-
tary thicknesses. These areas are recognized as potential sites
for future hydrocarbon explorations. The methods used in
this work are regional/residual separation, spectral analysis,
horizontal gradient, and Euler deconvolution.

2. Geological and Tectonic Context

The geological history of the southwestern coastal region of
Cameroon shows a particular interest since the separation
of South America and Africa during the Cretaceous age
[12]. Therefore, the filling of this coastal region with conti-
nental deposits has begun during this fracturing phase. The
geological formations in our study area belong to four major
lithological and structural units: the Archean basement of the
Ntem Complex, the Paleoproterozoic rocks of the Nyong
unit, the Neoproterozoic cover, and the Cretaceous sedimen-
tary formations [13] (Figure 1). The Archean basement is
mainly made up of greenstones, charnockite, and high-K
granites [14]. The Nyong unit is formed following the remo-
bilization of Archean basement rocks from the Ntem Com-
plex. This remobilization happened after the collision
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Figure 1: Simplified geological map of the study area showing major lithological and structural units. 1: arched basement; 2: Neoproterozoic
cover; 3: Neoarchean and Paleoproterozoic cover; 4: post-Pan-African coverage; 5: fault; 6: thrust; 7: location.
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between the Congo Craton and São Francisco plate. There
are rocks like gneiss or schist with some granitoid intrusions.
Cretaceous rocks also cover the study area like sandstone,
limestone, and shale [15].

Previous studies have shown that the study area has
undergone compression and stretching tectonics, thus giving
rise to a fault system [16]. For example, we have the Kribi-
Campo fault (KCF), an extension of the Sanaga fault [15,
17]. The KCF would also be linked to the Kribi shear zone
formed during the breakup of Gondwana [18, 19].

3. Data and Method

3.1. Terrestrial Gravity Data. The terrestrial gravity data used
in this work come from a series of campaigns organized in
Cameroon between 1963 and 1990 by ORSTOM (Office de
la Recherche Scientifique et Technique d’Outre-Mer). These
ground gravity data were referenced in [20], completed later
by surveys (Princeton University in 1968, University of Leeds
in 1982, and IRGM and University of Leeds between 1984
and 1988). Our study area contains 82 data points unevenly
distributed with an average step ranging from 4 to 5 km
(Figure 2). Our study area only includes terrestrial gravity
data due to the difficulty of accessing data at sea. The coordi-
nates of gravity stations have maximum error ranging
between 200 and 2000m. The mean accuracy of gravity mea-
surements is 0.2mGal. The gaps observed in the spatial dis-
tribution of the ground gravity data are mainly due to the
difficulty of access to some risky areas. Lacoste and Romberg
gravimeters (model G, Nos. 471 and 828) have been used
during the data collection. The gravimetric measurements
have been corrected from effects due to earth tide and instru-
mental drift. Bouguer anomalies are obtained by applying
Bouguer reductions to free air anomalies considering an
average density of 2.67 g/cm3.

The Bouguer anomaly map of our study area (Figure 2) is
obtained after interpolation using the minimum curvature
gridding algorithm. The interpolation has been performed
by using the Oasis Montaj software with a grid size of
0:0160 × 0:0160. We got a minimum of -73.76mGal and a
maximum of 28.21mGal.

3.2. Satellite Gravity Data (EGM2008). The satellite gravity
data are derived from the Earth Gravitational Model
EGM2008 [21, 22]. The EGM2008 model was released by
the U.S. National Geospatial-Intelligence Agency (NGA)
EGM Development Team. This geopotential model contains
spherical harmonic coefficients up to degree and order 2159,
and some additional coefficients extend up to degree 2190
and order 2160. The model EGM2008 presents a complete

database with a good resolution (2:5′ × 2:5′). It contains ter-
restrial, marine, airborne, and satellite gravity data. Unlike
terrestrial gravity data, satellite gravity data are available in
areas difficult to reach and could solve poor resolution and
sparseness of terrestrial gravity data. Some researchers have
validated this gravity database by comparing the results of
their studies with those obtained from other sources of geo-
physical data [23–26]. These authors have suggested that
gravity data derived from the EGM2008 model can fill the

lack of terrestrial gravity data in some areas. Moreover, grav-
ity models (EGM2008, EIGEN6C4, GECO, etc.) have already
shown their performance in many geophysical studies. In
fact, satellite gravity data of GOCE has been utilized for geo-
logical appraisal of the Singhbhum-Orissa Craton, India [27].
High-resolution satellite gravity data of EGM2008 have been
utilized for geological mapping of the Jharia coalfield [28].
The Bouguer anomalies of the EGM2008 model were
obtained after applying topographic gravity corrections on
free-air gravity data. The ETOPO1 digital terrain model
[29] and a crustal density of 2670 kg/m3 were used to com-
pute these corrections. Figure 3 presents the Bouguer anom-
aly map derived from the EGM2008 model. The
interpolation method used is the minimum curvature with
a grid size of 0.0166° (about 1.8 km).

3.3. Method. The methodology adopted in this work begins
with the use of the least square collocation technique to com-
bine the two gravity databases (terrestrial and satellite). Then,
to characterize Cameroon’s southwestern coastal region, we
have used the following methods: power spectrum analysis,
regional/residual separation, horizontal gradient, and Euler
deconvolution.

3.3.1. Least Square Collocation. The least square collocation
technique [30] is used in this work to combine terrestrial
gravity data with the EGM2008 satellite gravimetric model.
It is a statistical estimation technique combining least square
adjustment and least square prediction into a linear regres-
sion model. To apply this technique, terrestrial gravity data
are first used to bring out the short wavelengths of the gravity
field by evaluating their differences with the gravimetric grid
derived from the EGM2008 model. Then, the GEOGRID
program of the GRAVSOFT package [31] is used to interpo-
late these differences on a regular grid, with the same resolu-
tion as the EGM2008 model. During this processing, the
second-order Markov covariance model was applied with
the following parameters: a correlation length of 30 km and
1mGal of white noise. The model parameters have been opti-
mized by testing them in a range of 10-50 km and 1-5mGal.

c sð Þ = c0 1 + αsð Þe−αs, ð1Þ

where c0 is obtained automatically from the data, α is deter-
mined from the correlation length, and s represents the dis-
tance between the pair of points considered.

The residual grid obtained is finally added to that of the
gravity data derived from the EGM2008 model to increase
the latter’s accuracy at high frequencies. This method has
been already successfully used to combine marine gravity
data with altimetric models [32].

3.3.2. Power Spectrum Analysis. The power spectrum analysis
is commonly used in geophysics to assess the depth of gravity
anomaly sources present in the lithosphere [33–35]. The
power spectrum of one or more anomalous sources can be
obtained by carefully choosing a grid on which we want to
determine the different depths of anomalous sources. The
determination of the average depth of density contrasts
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inside the crust depends on the size of the target area. The
area size should be at least three or four times larger than
the depth that needs to be determined [36].

In this work, we used this method to perform a regional/-
residual separation and to determine the different sediment
thicknesses present in the coastal region. Once the power
spectrum is calculated, its logarithm must be represented
on a graph as a function of radial frequency. The following
formula gives the depth of the different anomalous sources:

h =
∆Log E

4π∆k
, ð2Þ

where E is the power spectrum, k is the wavelength in
cycles/km, and h is the depth in km.

3.3.3. Regional/Residual Separation. The Bouguer anomaly
can be divided into a short-wavelength component (residual
anomaly) corresponding to the gravity signal caused by shal-
low structures and a long-wavelength component (regional
anomaly) corresponding to the gravity signal of deep and
large structures. To make a good assessment of the sediment
depth to the basement, the low frequencies of deep and large
sources must be subtracted from the Bouguer anomaly map.
There are several regional/residual separation methods in the
literature [37–39]. The upward continuation method was
used to perform this regional/residual separation. This is a
good filtering technique to separate regional anomalies due

to deep sources. Regional/residual separation using the
upward continuation method consists of choosing a depth
to highlight regional anomalies; the average separation depth
of regional and residual anomalies can be determined using
spectral analysis. The residual anomalies are then deduced
by subtracting the regional anomalies from the Bouguer
anomalies.

3.3.4. Horizontal Gradient/Upward Continuation.Also called
total horizontal derivative, the horizontal gradient is a good
technique to delineate structural features inside the litho-
spheric crust [26]. The local horizontal gradient maxima of
a gravity field highlight the different geological contacts and
lineaments of a given area [40, 41]. This method has the
advantage of being more stable when some noises appear in
the gravity field. For a gravity field G ðx, yÞ, the horizontal
gradient magnitude (HGM) is given by the following formula
[42]:

HGM=

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi

∂G

∂x

� �2

+
∂G

∂y

� �2
s

: ð3Þ

To locate and determine the gravity sources, many edge
detection techniques are available. In this study, we have used
the horizontal gradient method because this technique is
commonly considered for the edge detection using gravity
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Figure 2: Distribution of gravity data and Bouguer anomaly map of the study area. The gravity data are recorded by stations represented here
by black crosses.
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data and it also enhances both deep and shallow depth linea-
ments [26].

The upward continuation technique is a stable computa-
tion at higher heights, which is influenced by the larger and
deeper sources and reduces the higher-frequency compo-
nents associated with possible shallow surface noise. The
upward continuation approach provides better imaging of
regional features by suppressing the effect of shallow surface
noises [42]. Upward continuation enhances long-wavelength
deep-seated regional features while suppressing high-
frequency features. The resulting gravity field from an
upward continuation level of Z retains anomalies from
sources below a depth ofZ0 = Z/2, whereas sources above
are more attenuated [38, 43]. Nevertheless, the decision on
the appropriate continuation height is generally decided
through inspection by comparing results from a range of
heights.

The location of maxima of horizontal gradient magni-
tude can be simply identified by visual inspection. So the

combination of the horizontal gradient maxima and upward
continuation technique is generally used to highlight the dif-
ferent lineaments and their dip (vertical or oblique). This
technique consists of producing several upward continued
maps at increasing heights and applying a horizontal gradi-
ent to these maps. The superposition of each upward contin-
ued map maxima allows a better evaluation of lineament
orientation [42].

3.3.5. Euler’s Deconvolution. Euler’s deconvolution is used to
determine the position and apparent depth of gravimetric
sources or magnetic anomalies [36, 44]. This method consists
of linking gravity field components and position of anoma-
lous sources with a degree of homogeneity called “structural
index.” Euler’s deconvolution equation [44] is written as fol-
lows:

x − x0ð Þ
∂g

∂x
+ y − y0ð Þ

∂g

∂y
+ z − z0ð Þ

∂g

∂z
= −N B − gð Þ, ð4Þ

where ðx0, y0, z0Þ are the coordinates of the gravity anomaly
source gðx, y, zÞ, N is the structural index which represents
the measure of the gravity field rate decreasing with the dis-
tance from the source, and B is the regional gravity field.

In geology, the depths obtained by Euler’s deconvolu-
tion method represent the stratigraphic or structural tran-
sitions encountered in geological formations. These Euler
solutions, therefore, appear where there are lithological
discontinuities [26].
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Figure 3: Bouguer anomaly map of the study area derived from the EGM2008 model.

Table 1: Statistics of the differences between terrestrial gravity data
and gravity data from the EGM2008 model before and after
combination by LSC (unit: mGal).

Min Max Mean STD

Before LSC -36.41 21.92 -5.27 15.96

After LSC -3.65 1.61 -0.04 1.01
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4. Results and Discussion

4.1. Combination of Terrestrial and Satellite Gravity Data:
Analysis and Interpretations. The least square collocation
(LSC) has been applied in this work to combine terrestrial

gravity data with satellite gravity data derived from the
EGM2008 geopotential model. The comparison between ter-
restrial gravity data and satellite gravity data derived from the
EGM2008 model before and after the LSC stage shows a sig-
nificant improvement (Table 1). The combination of the two
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Figure 6: (a) Regional Bouguer anomaly map; (b) residual Bouguer anomaly map.
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databases (terrestrial and satellite) comes to produce a new
gravity model more realistic. The mean and standard devia-
tion of the differences have dropped from -5.27 to -0.04mGal
and 15.96 to 1.01mGal, respectively. The main differences
observed between terrestrial gravity data and the EGM2008
model before the LSC stage are their different spectral con-
tents. The EGM2008 model has a poor representation of
the short wavelengths of the earth’s gravity field while the ter-
restrial gravity data has a full spectrum. So terrestrial gravity
data contains all the possible wavelengths of the earth’s grav-
ity field.

Figure 4 shows the combined Bouguer anomaly map.
This map is obtained from the interpolation of combined ter-
restrial and satellite gravity data. The interpolation was car-
ried out by applying the Krigeage algorithm using the Oasis
Montaj software. The Bouguer anomaly map (Figure 4)
shows values ranging from -107.2 to 42.5mGal. This map
reflects the lateral density changes in the subsurface of the
study area.

The Bouguer anomaly map (Figure 4) shows gravity sig-
natures decreasing from west to east on the study area. Rela-
tively positive gravity anomalies largely dominate the
western part. These positive anomalies could be due to a shal-
low crystalline basement and an uplift of mantle formations.
The geological work of [45] has shown that this part of the
study area had known significant magmatic activities during
the opening of the central African rift. In the eastern part of

the study area, we observe negative anomalies going up to a
minimum of -107mGal. These low-density anomalies could
be due to a subsidence of the basement rock with low-
density granitic intrusions in the north of the Congo Craton
[17]. In general, the combination of the two gravity databases
(in situ and satellite) presents several signatures almost iden-
tical to those observed in the work of [3, 4]. However, our
Bouguer anomaly map reveals significant new signatures,
particularly in areas with a lack of terrestrial gravity data.
We note the presence of a positive local anomaly located in
the northern part of the Nyabessan locality. This high-
amplitude anomaly is probably due to the presence of a
high-density intrusive body. In the north of the Ma’an local-
ity, we can also observe a local anomaly of very small
amplitude.

We have proceeded to the separation of residual anoma-
lies from the regional field for a better interpretation of the
Bouguer anomalies with the variation of shallow and deep
formations. The average separation height of regional and
residual anomalies has been determined by spectral analysis
using the Oasis Montaj software. Figure 5 shows the power
spectrum graph. This graph is used to separate deep sources
from shallow ones. A depth of 10 km has been estimated as
being the level at which we find deep sources. We applied a
filter (upward continuation) on the Bouguer anomaly map
at the depth h = 10 km to isolate the regional gravimetric sig-
natures from the residual one.

The regional anomaly map (Figure 6(a)) shows a strong
gravity gradient in the W-E direction over the study area.
Regional anomalies have a maximum intensity of 16.9mGal
in the west and gradually decrease towards the east to reach
a minimum value of -65.6mGal. These regional variations
of density are mainly due to a progressive thinning of the
lithospheric crust in direction through the coast. This asser-
tion fits well with the work of [4] which shows the mafic
interface depth of the study area. This work revealed that
the minimum depths are encountered in the western part
(15.6-17 km), and they are gradually increasing towards the
east of the study area.

The residual map (Figure 6(b)) shows several local anom-
alies. The peaks of positive anomalies observed in the north-
east of the Nyabessan locality and around Akom II would be
caused by intrusions of magmatic rocks inside the basement
rock. On the western part of the residual map, the positive
signature would be caused by a basement upwelling. Near
the Kribi area, there might be an intrusion of high-density
material below the sedimentary cover. This assertion corrob-
orates with the work of [46], which shows that the positive
Kribi anomaly is due to the presence of an intrusive igneous
body of approximate density 2.74 g/cm3. Negative signatures
also characterize the residual anomaly map. Compared to the
geological map (Figure 1), the negative anomalies observed in
the southwest of the study area reflect the Cretaceous sedi-
mentary cover. A study [47] hypothesized that the negative
signatures around Bipindi would be caused by a low-
density intrusive block (-0.095 g/cm3).

4.2. Estimation of Sediment Thickness. The spectral analysis
was applied to a series of grids centered on local anomalies
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Table 2: Average thickness of sediment layers evaluated using the
power spectrum of residual gravity anomalies.

Anomaly Sediment thickness (km)

A1 1:68 ± 0:08

A2 2:24 ± 0:11

A3 2:95 ± 0:15

A4 2:79 ± 0:14

A5 2:81 ± 0:14

A6 2:42 ± 0:12

A7 2:20 ± 0:11

A8 2:95 ± 0:15

A9 2:79 ± 0:14
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Figure 8: Map of the horizontal gradient of Bouguer gravity anomalies.
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of the study area (A1, A2, A3, A4, A5, A6, A7, A8, and A9).
This allows us to estimate the different thicknesses of the sed-
iment cover on the study area.

Figure 7 shows a sample of the power spectrum curve
varying with wavelength. The linear curve is obtained by
applying the least square adjustment on the data points.
The slope of the linear curve is used to assess the average
depth of the bedrock, i.e., the thickness of the sediment
layers. The sediment thicknesses were evaluated for each
local anomaly grid in Figure 6(b) and are presented in
Table 2. The table shows us that the western part of the
southwestern coastal region of Cameroon abounds with a
great quantity of sediment. The thicknesses vary moderately
between 1:68 ± 0:08 and 2:95 ± 0:15 km. The error values

have been obtained by considering that each one is represent-
ing 5% of the mean depth value of the basin [48]. The western
part of the study area is covered with a sediment layer of
practically uniform thickness. The most promising areas for
further investigation are located around the A3, A4, A5, A8,
and A9 anomalies.

These results are important because they provide addi-
tional information for new oil and gas explorations in the
study area.

4.3. Structural Characterization of the Basin

4.3.1. Horizontal Gradient.We have calculated the horizontal
gradient amplitudes of Bouguer anomalies to bring out
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discontinuities areas or density contrasts that exist in the
basement. These amplitudes were calculated in the frequency
domain using the Oasis Montaj software. The horizontal gra-
dient map presented in Figure 8 shows some areas with a
large density variation. These areas can represent faults, geo-
logical contacts, or intrusive formations.

The horizontal gradient map (Figure 8) highlights several
areas of the strong gradient with different shapes and direc-
tions. These high-gradient areas are due to the major geolog-
ical features underlying the basin (faults, fractures, intrusion
of a rock density, or thinning of the crust). We observe max-
imum amplitudes of the horizontal gradient trending at the
west of our study area in an N-S direction in general. By com-
paring the horizontal gradient map and the geological map
(Figure 1), we notice a good correlation between several max-
imum amplitudes of the horizontal gradient map and some
major faults of the study area. We also note that the high
anomaly gradients have rather large extensions. These large
extensions show that the geological contacts underlying the
study area are not vertical and are relatively deep. The hori-
zontal gradient zone observed around the locality of Bipindi
is probably caused by the density contrast between a low-
density intrusive block [47] and surrounding metamorphic
formations.

In sum, the interpretation of this map helps to testify that
the southwestern coastal region of Cameroon has been
undoubtedly affected by intense tectonic activities at the level
of its basement rock. This tectonics is justified by the pres-
ence of several zones of high gradients, signatures of several
faults, and deep fractures. This shows that the sites rich in
gas and oil are controlled by a deep tectonic.

4.3.2. Determination of Lineament Using Horizontal Gradient
Maxima. We have applied a multiscale analysis on the Bou-
guer gravity anomalies to bring out the several faults and lin-
eaments in our study area. The Bouguer anomalies were
upward continued at different heights (2, 4, 6, 8, and 10
km). The horizontal gradient maxima of each continued
upward map were then calculated and superimposed
(Figure 9). The map of horizontal gradient maxima high-
lights areas of abrupt density changes. The coupling of the
horizontal gradient maximum map to the continued upward
maps computed at higher heights shows the vertical exten-
sion of the different anomalous structures. The quasilinear
arrangement of several maxima would correspond to the sig-
nature of a fault or a geological contact. In contrast, a quasi-
circular alignment of these maxima would correspond to the
horizontal limit of an intrusive body [47].

From the map of the horizontal gradient maxima, we
highlighted a lineament map of our study area (Figure 10).
The rose diagram of all the lineaments identified in the study
area is presented in Figure 11. The main directions of the lin-
eaments are N-S, E-W, SW-NE, and SSW-NNE. But the N-S
direction prevails on all the other lineaments. These results
join the work of [2], which determined the major lineaments
in the Kribi-Campo-Ma’an area with the following direc-
tions: N-S, SW-NE, E-W, NE-SW, and SSW-NNE. The
major directions of lineaments are trending from N-S to
SSW-NNE. These lineaments are probably related to the

Kribi-Campo fault, which affects a large part of the study
area. The Kribi-Campo fault is connected to the Kribi shear
zone, highlighted by [15]. The E-W direction would be linked
to the opening of the equatorial Atlantic Ocean. The faults
trending in an SW-NE direction probably affected the bed-
rock during the collision between the Congo Craton and
the Pan-African North-Equatorial Fold Belt [49, 50].

The lineaments and faults in the southwestern coastal
region are an excellent factor for the migration of hydrocar-
bon resources. Understanding the circulation and formation
of fluids in the study area can be easily elucidated by analyz-
ing the structural map. Besides, the lineaments identified cor-
relate strongly with the position of the faults represented on
the geological map of our study area. This implies that our
structural map of lineaments (Figure 11) could also help to
update our study area’s geological map.

4.3.3. Solutions Obtained by the Euler Deconvolution Method.
The Euler deconvolution method was applied to the Bouguer
anomalies with a window size (W) of 5 km × 5 km, a maxi-
mum tolerance (T) of 8, and a structural index (SI) of 0.1.
In this study, different combinations of SI (0, 0.1, 1, and 2),
W (5 × 5, 8 × 8, 10 × 10, and 15 × 15), T (5%, 8%, 10%, and
15%) have been analyzed, and the best clustering pattern is
observed for contact with SI = 0:1, W = 10, and T = 8.
Figure 12 presents structural solutions obtained by applying
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the Euler deconvolution method on Bouguer anomalies. We
note that the study area is affected by a system of superficial
faults with a depth ranging from 3 to more than 9 km. This
explains why the origins of lineaments and faults in the study
area are different. We also note that the most superficial
faults are found in the south-east of the study area. The main
faults affecting the southwestern coastal region of Cameroon,
and their direction and depth, are presented in Table 3. The
predominant faults are trending in N-S and SSW-NNE direc-
tions. These directions are correlated with those previously
highlighted by the map of the horizontal gradient maxima.
This information on the orientation of superficial faults is
very important because it can help to determine the direction
of circulation of fluids inside the sediment cover. The various
faults identified in the study area would be the response of
deep tectonic activities or intrusion of metamorphic rocks
inside the sediment layers.

5. Conclusion

This paper was aimed at giving a new structural overview to
the southwestern coastal region of Cameroon with the com-
bination of two gravity databases (terrestrial and satellite).
The combination of these two databases has been validated
by the previous studies. However, our Bouguer anomaly
map reveals new signatures, particularly the presence of a
positive local anomaly situated at the north of the Nyabessan
locality and a very small anomaly on the northern side of the
Ma’an locality. The spectral analysis of the Bouguer anomaly

residual map has been used to determine the thicknesses of
the sediment cover present in some localities of the study
area. It appears that the southwestern coastal region of Cam-
eroon has a quasiuniform sediment cover on its western part
(with thicknesses of sediments that vary moderately between
1:68 ± 0:08 and 2:95 ± 0:15 km). These results on the sedi-
ment cover of the study area could greatly contribute to the
identification of sites with good hydrocarbon potential. To
make a structural characterization of the study area, we have
coupled the horizontal gradient method with the upward
continuation technique.

We highlighted major lineaments with their different
directions (N-S, E-W, SW-NE, and SSW-NNE). The N-S
direction prevails over those of all the other lineaments. This
major direction is undoubtedly linked to the Kribi shear
zone. The Euler deconvolution method was applied to the
Bouguer anomaly map to highlight the different surface
faults in the study area and their depth. The majority of the
surface faults are trending in N-S and SSW-NNE directions.
These directions are correlated with those highlighted by the
horizontal gradient maxima. The fault system identified in
our study area could strongly control the architecture of the
sediment cover and constitute structural traps useful for fluid
accumulation. These lineaments and faults in the sediment
layer or in the basement are excellent factors for the migra-
tion of hydrocarbon resources. Understanding the circula-
tion and formation of fluids can easily be elucidated
through the analysis of the structural map. Our structural
map of lineaments could also help update the geological
map of our study area.

Despite the precision brought by the combination of the
two gravity databases (in situ and satellite), our study must
be deepened to obtain more realistic results and to have a bet-
ter knowledge of the structure of the study region. 2D seismic
studies should be associated with the results of this study for
a good geophysical overview of this region.
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