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ABSTRACT

The Douala sedimentary basin (DSB) is an area of interest because of its hydrocarbon potential. Geophysical
investigations in this basin are necessary to understand its structural features better. In this study, we aimed to
highlight the major lineaments of the DSB by interpreting gravity data using advanced edge detection filters based on
various combinations of the horizontal and vertical gradients of the field, namely the total horizontal gradient (THG),
analytical signal (AS), theta map (TM), gradient amplitude of the vertical derivative (THG_ VD), the tilt angle of the
total horizontal gradient amplitude (TAHG) and a novel edge detector based on the soft sign function (SF). These
filters were first tested on synthetic data of a simple density model to examine their effectiveness. The results show
that the edges of the model structures can be visualized with greater accuracy using the TAHG and SF filters
compared to the results from the others.

Further, although the TAHG and SF filters produced good results in identifying shallow and deep structures,
solutions from SF proved to be better at delineating edges. Next, we applied these edge detection filters to the
residual gravity anomaly of the study area obtained after a filtering process on the complete Bouguer anomaly. The
SF filter clearly and accurately identifies the major structural features. The existence and location of previously
unidentified lineaments have been shown. Most of the lineaments of the DSB extracted by this study provide
geometric information on the lateral distribution of depositional successions filling the basin. The structural features
are mainly concentrically from the volcanic center of Mount Cameroon and show that the DSB has probably been
affected by earthquakes from the permanent activities of the Cameroon volcanic line since the Cretaceous. The
highlighted lineaments of the DSB obtained from this study may shed light on future studies to improve
mineral/hydrocarbon exploitation and update the area's geological/tectonic information.
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1. Introduction structural characteristics, it belongs to the

. . . Aptian salt basin of equatorial west Africa
The Douala Sedimentary Basin (DSB) is (Brownfield and Charpentier, 2006). Fig. 1

along the Gulf of Guinea. According to its presents the location of the study area,
between the latitudes 3°30'N and 4°40'N and

*Corresponding author, Email: gautierl 994@yahoo.fr longitudes 9°10'N and 10°20'E. This basin
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extends under the waters of the Gulf of
Guinea by a 25 km wide continental platform
and covers a total surface area of 19,000 km?
(Mbesse et al., 2012). The formation of the
DSB resulted from the gradual North-South
opening of the South Atlantic Ocean, causing
the diachronism of deposits from south to
north and a temporal and spatial variation of
sedimentary environments along coastal West
Africa (Kenfack et al., 2012). This basin's
morphology and geological structure are
related to some tectonic plate motions which
have affected the sedimentary layer on the
surface (Morley, 1995). The DSB is an area of
interest because of its hydrocarbon potential.
The potential field methods play an important
role in structural mapping (Hinze et al., 2013;
Elkhateeb and Abdellatif, 2018; Pham et al.,
2019; Oksum et al., 2019; Kamto et al., 2021).
Knowledge of the gravity field source edges is
essential in exploring hydrocarbon resources.
A high-precision structural map over the
sedimentary basin could be used to update the
geological map of the study area. Thus, a
high-resolution edge detector filter is required
to precisely delineate the boundaries of buried
structures in this basin.

Gravity data are useful in determining the
crustal lineament patterns in near-surface
geophysics. The boundaries of geological
structures are related to discontinuities or
contacts between different formations.
Various techniques based on derivatives of
gravity data have been developed to outline
the boundaries of subsurface structures
(Cordell and Grauch, 1985; Roest et al., 1992;
Hsu et al.,, 1996; Fedi and Florio, 2001;
Bournas and Baker, 2001; Cella et al., 2009).
However, the main disadvantage of these
methods is that they cannot simultaneously
highlight the edges of shallow and deep
sources (Ma et al., 2014; Eldosouky et al.,
2020; Pham et al., 2018; 2022; 2023). To
resolve this problem, many phase-based edge
detector filters that can produce balanced
results have been developed (Wijns et al.,
2005; Cooper and Cowan, 2006; Ferreira et
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al., 2013; Yuan and Yu, 2015). Although the
phase-based methods can simultaneously
equalize large and small amplitudes, they may
outline unrealistic source edges. The
boundaries of gravity sources are diffused,
and the highlighted trends differ when the
choice of size of the window is changed
(Pham et al. 2021). Several authors have
developed other filters to delineate the
horizontal boundaries of deep and shallow
sources (e.g., Zhang et al., 2015; Nasuti and
Nasuti, 2018; Nasuti et al., 2019; Zareie and
Moghadam, 2019). The main disadvantage of
these filters is that the recognized boundaries
of deep sources can appear more expansive
than their actual size. Pham et al. (2021)
proposed a new high-resolution filter based on
the soft sign function and the derivatives of
the horizontal gradient to outline the
horizontal boundaries of geological structures
with high precision.

In this paper, we aim to contribute to a
better understanding of the structural
configuration of the DSB by interpreting the
gravity data within the scope of boundary
analyses using advanced edge detection
methods. We applied different edge detection
filters, particularly the total horizontal
gradient [THG] (Cordell and Grauch, 1985),
which is a conventional detector commonly
used for edge estimation, the analytical signal
[AS] (Roest et al., 1992), the theta map (TM)
introduced by Wijns et al. (2005) that
normalizes the total gradient using the
gradient amplitude to achieve balanced
images from shallow and deep sources, the
gradient amplitude of the vertical derivative
[THG_VD] proposed by Tatchum et al.
(2011), the tilt angle of the total horizontal
gradient amplitude [TAHG] (Ferreira et al.,
2013) and the edge detector filter based on the
soft sign function (SF) introduced by Pham et
al. (2021). The effectiveness of the methods
has been estimated on a simple density model
before the application on the natural field data
of the study area. The study is organized into
four sections. We briefly describe the



Vietnam Journal of Earth Sciences, 45(3), 287-302

geological and tectonic settings of the study
area in Section 2. The data and methods used
are detailed in Section 3 and Section 4.
Section 5 presents a synthetic data case
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demonstrating the effectiveness of the edge
detector filters. Section 6 presents the results.
Finally, the study is discussed and concluded
in Section 7.
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Figure 1. Location map of the study area. Topographic and bathymetric data are taken from the 1
arcminute global relief model ETOPO1 (Amante and Eakins, 2009)

2. Geological and tectonic settings

The DSB is part of the Equatorial Atlantic
Margin rift system. The geological formations
of the DSB resulted from the gradual North-
South opening of the South Atlantic Ocean in
the Early Cretaceous, causing the diachronism
of deposits from south to north and a temporal
and spatial variation of sedimentary
environments along West Africa's coastal areas
(Kenfack et al., 2012). The geology of the
study area is dominated by an accumulation of
sediments ranging from Cretaceous to

Quaternary age overlying a Precambrian
basement (Fig. 2). The DSB is covered by
continental and marine deposits, especially
mudstones, calcareous mudstones, arkosic
sandstones, fine to coarse-grained sandstones,
siltstones, sands, and dolomites. Mfayakouo et
al. (2014) and Kwetche et al. (2018) assumed
that some formations of the DSB started with
fluvial continental deposits at the lowermost
part and ended with coastal margin marine
deposits in the upper part. Previous geological
studies estimated the depth of the sedimentary
section to be 8 to 10 km.
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Figure 2. Geological map of the Douala sedimentary basin (after Pauken et al. 1991; Lawrence et al.
2002). The main geological units constituting the study area are represented on the dial b. The dial a)
highlights the location of the study area in a region of the African plate. The major geological structures
enhanced are: The Benue Through (BT), the Congo Craton (CC) and the Cameroon Volcanic Line (CVL)

Since the separation of Africa from South
America during the Cretaceous period, three
major tectonic events affected the DSB: an
initial rifting phase in the early Cretaceous, a
passive drift phase during the Late
Cretaceous, and a short compressive episode
in the Tertiary (Pauken et al., 1991; Meyers et
al., 1996; Lawrence et al., 2002). During these
phases, the DSB recorded some depositional
sequences making about seven major
Formations related to its evolution (Nguene et
al., 1992; Brownfield and Charpentier, 2006).
According to Kenfack et al. (2012), the
development of the DSB was marked by: the
deposition of Jurassic continental sediments,
listric faulting during the Jurassic-Barremian;
an intensive erosion activity of the highlands
and deposition in the previously formed
graben; salt deposition, and transform
development resulting in a series of cross-
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faults that segmented the rift structure; and
marginal clastic sedimentation.

The continental breakup of Pangea into the
American and African plates during the
Aptian-Albian was  followed by the
reactivation of discontinuities dating from the
Pan-African orogeny (650 to 450 Ma). Some
of these large reactivated structures constitute
the  Pernambouc-Tiko-Adamawa fracture
system. This set of fractures was followed by
the formation of Douala/Kribi-Campo basin
(Nguene et al., 1992; Lawrence et al., 2002).
Additionally, the continental fracturing led to
the formation of listric faults at the depth that
caused uneven sedimentation above the tilting
of the blocks during the general stretching.

3. Data

Gravity data are widely used to highlight
geological and tectonic structures, both deep
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and shallow. Due to their high-resolution,
satellite gravity models have recently shown
great success in the detection of gravity field
sources and the boundary identification of
geological structures (Pal et al., 2017; Kumar
et al., 2020; Chouhan, 2020; Pham et al.,
2021). This study uses the high-resolution
gravity field model XGM2019e (Zingerle et
al., 2020). This model was developed by
combining many data sources (satellite
gravity data from GOCOO06s model, ground
gravity data, and satellite altimetry model).
The satellite model GOCOO06s covered the
long wavelengths up to degree and order (d/o)
300. The spherical harmonics coefficients of
XGM2019e range up to d/o 5399 and the
spatial resolution of this model is evaluated to
approximately 2’ (~4 km). Free-air gravity
anomalies have been derived from this gravity
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model and computed on ICGEM website with
a spatial resolution of 1 arcminute.

We applied Bouguer corrections to the
Free-air gravity anomalies to obtain complete
Bouguer anomalies (Fig. 3) of the DSB from
the XGM2019¢ model. An average density of
2.67 g/em’ has been assumed during the
computation of topographic corrections,
including the Bouguer plate and terrain
correction. The 1 arcminute global relief
model ETOPO1 (Amante and Eakins, 2009)
was used to provide the study area's
topographic and ocean bathymetry data. The
Bouguer anomaly map shows amplitudes
ranging from -47 mGal to 177 mGal. The
maximum amplitude observed coincides with
the location of Mount Cameroon, a major
geological structure that limits the DSB in its
northwestern part.
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Figure 3. Complete Bouguer anomaly map of the DSB and its surroundings
(Contour interval in 5 mGal)
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4. Methods

Before describing the method employed for
edge detection, we present an abridged
description of filtering techniques used in the
identification of buried bodies. The total
horizontal gradient is one of the most popular
methods for enhancing the edges of gravity data.
The total horizontal gradient (THG) of the field
F is defined by (Cordell and Grauch, 1985):

OF\*  (OF\*

THG = |[(=— —) . (D
(ax) * (6y>

The analytical signal is another popular

filter for detecting the edges of geological

structures, which is expressed (Roest et al.,
1992):

OF\*> (dF\* 0F\?
as= [(Z) +(&) +(&). ©

5 J(ax) * <6y> * (62)
Wijns et al. (2005) introduced the theta
map method to provide balanced images for

TAHG = atan

the edges. The equation of this method can be

shown as follows:
AF\> (OF\*
J ) + (@)

OF\* | (OF\* | (OF\?

] (5%) + (@) +(3z)

Tatchum et al. (2011) introduced an
enhanced version of the total horizontal
gradient that uses the high-order derivatives of
gravity data to improve the resolution of the

results. The filter is calculated as the
following equation:

dVD\*  (dVD\®
THG_VD = (—) +<—) . @
ox dy
Where VD is the vertical gradient of the
field.
Ferreira et al. (2013) calculated the tilt
angle of the total horizontal gradient to detect

the edge. The method is formulated as:
JdTHG
0z

TM = acos

3)

Recently, Pham et al. (2021) suggested

(aTHG)Z (aTHG)ZI

0x

(6))
dy
gradient of the potential field data. The soft

using the soft sign function filter that is sign function is calculated using the
based on the derivatives of the horizontal following equation:
k x THG, — (k + 2) \/ (THGy)? + (THGy)’

' (6)

SF =

\[ (THG,)? + (THG,)” +

where THG,, THG, and THG, are the X, y and
z gradients of the horizontal gradient THG of
the potential field data F, and k is an arbitrary
positive real number. Values for k in the 1 <k
< 10 range yield the best results (Pham et al.,
2021).

5. Synthetic Data Test

In this section, edge detection techniques
used in this study are tested on synthetic data
before applying them to real data, and their
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effectiveness in detecting edges is examined.
Here we consider a simple gravity model that
includes three superimposed prismatic source
bodies (A, B, and C) at different depths and a
slender source (D) placed next to them (Fig.
4a). The geometric parameters and the density
contrasts of the model sources are given in
Table 1. The synthetic gravity data produced
by the model was calculated using the
formulation by Rao et al. (1990) on a
201x201 grid with a square grid interval of
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1 km. Fig. 4b illustrates the gravity anomaly
map generated by the model. Fig. 5a displays
the THG of the anomaly data in Fig. 4b. It can
be seen in this figure that the THG method
can distinguish the edges of the large C
structure well, it detects the edges of the thin

structure D. It cannot clearly detect the edges
of the superimposed A and B structures on
structure C. This is because the method cannot
simultaneously separate the amplitude of
structures at different depths or densities into
components.
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Figure 4. (a) Synthetic model with parameters given in Table 1, (b) synthetic gravity data of the model

Table 1. Parameters of the synthetic model
Parameters/Sources A B| C | D
x-coordinates of center (km)| 90 | 90 | 90 | 175
y-coordinates of center (km)| 100 [100| 100 | 100

Length (km) 30 | 50 [ 110|140
Width (km) 30 |50 (90 | 4
Top depth (km) 2 314 |2
Bottom depth (km) 3 418 | 4
Density contrast (g/cm®) 0.1 {02]03/0.3

Fig. 5b and 5c display the THG VD and
AS of the synthetic model in Fig. 4b,
respectively.  Although the THG_VD
technique produced sharper responses over
the thin and shallow source D, the obtained
images for sources A, B, and C are fairly
faint. If Fig.5a and Fig.5b are compared, the
THG_VD is more effective in detecting edges
of shallow sources. The AS filter can also
detect the edges of the wide body C, but it
cannot outline the edges of the thin source D,
and as well it fails to draw the boundaries of
A and B bodies due to not being effective in
equalizing the amplitudes of different

anomalies. Fig. 5d shows the edge detection
™ filter,
minimum values give the location of the
lateral boundaries.

Here, the TM filter produces results similar
to the THG filter, but the response for the
superimposed bodies A and B over body C
appears more prominent. Although the TM
method allows a more effective detection of
the source boundaries compared with the
THG, THG VD and AS methods, as the
depth increases, it is seen that the boundaries
are obtained outside the real structure, thus
making the structure appear more expansive
than it is. Fig. 5e and 5f show the results
determined by applying the TAHG and SF
filters to the gravity anomaly of the synthetic
model in Fig 4b, respectively. Both methods
effectively balance the signal response from
shallow and deep sources because all the
boundaries of the A, B, C, and D structures
that make up the model can be determined.

results from the where the
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The use of these methods can also avoid
producing some false boundaries. However, it
is noteworthy that the SF shows peaks sharper
over the edges compared to the TAHG. By

200
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comparing the results, we can see that the SF
filter can not only delineate the edges of the
sources more clearly and accurately but also
give the high resolution of the edges.
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Figure 5. Edge detection results of filters applied on synthetic data (a) THG, (b) THG_ VD,
(c) AS, (d) TM, (e) TAHG, (f) SF

6. Results

6.1. Regional-residual separation
determination of the average depths

We shall now on the
gravimetry of the DSB and variations around
this geological structure. Still, before anything
else, it is essential to mention that Bouguer
gravity anomalies contain information on the
gravitational  contribution from several
sources at different depths. In general, low-
frequency components represent deep sources;
high-frequency components are external noise
sources. It is important to attenuate the gravity
signal caused by deep sources to characterize
shallow crustal structures better. Here, we

and

concentrate

used the radial average power spectrum
(RAPS) of the Bouguer gravity anomaly to
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isolate anomalies of interest (residual gravity
data) and to estimate the average depths to the
density interfaces. The main advantage of the
RAPS is that it does not require an assumption
about the density contrast between bodies. To
obtain the depths of the buried structures in
the DSB, first, we transformed the Bouguer
gravity anomaly into the frequency domain. A
plot of the logarithm of the spectrum versus
wavenumber is displayed in Fig. 6.

Then, we computed the average depths to
the density interfaces directly from the slope
of the logarithmic power spectral density as a
function of the wavenumber. We observed
that the first linear segment reveals the
Conrad discontinuity at an average depth of
15 km. The second segment reveals other
sources located at average depths of 10 km
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representing the shallowest anomalous
sources. The regional anomaly due to the
Conrad structure was estimated by applying a
low-pass filter using a cut-off wavenumber
0.025 km™ (the intercept between the red and
blue lines in Fig. 6). Finally, the residual

gravity data generated by shallow density
structures was computed by removing the
regional anomaly from the Bouguer gravity
data. Fig. 7 depicts the residual anomalies.
The residual anomalies range between -39 and
143 mGal over the study area.

RADIALLY AVERAGED POWER SPECTRUM

][ PE e e i s 8 1 P
()
S (] postmerean say e vir v i eTToRy 49T et mymnn TR
B _Jj|sssssnwomsesnssesssos s senmsoy Short wavelenght features. . ... ... ;
<
B B I I A R I R R R -3
[ O T I ORSURRR g v PRI A R S 4
SB[ tmmiomsmresasim v caires o o o o e A AL e S # 6  ae  e  ENCI AL &
0.00 0.01 0.02 0.03 0.04 0.05
Wavenumber (1/km)
Figure 6. Radial average power spectrum of the Bouguer gravity anomaly
6.2. Edge enhancement of geological highlighted. Fig. 8b shows the boundaries
JSormations obtained from applying THG VD filter. The

We applied the edge detection filters to the
residual gravity anomaly shown in Fig. 7 to
determine abrupt lateral density variations in
the DSB. These variations can be interpreted
as subsurface structural discontinuities such as
geological contacts or lateral changes in
lithology. We compare the performance of the
tested methods to delineate the location of
geological edges in the DSB.

Fig. 8a shows the geological boundaries
outlined by using the THG filter. By looking
at Fig. 8a, we can say that the THG filter
cannot define geological features
satisfactorily. It seems that the edges of deep
geological

formations are not clearly

THG_VD filter shows sharper features than
those obtained with the THG filter. However,
the limitations of the THG VD filter are
obvious as it makes contacts between adjacent
amplitudes, thus causing the non-existent
edges. We observe several other geological
contacts not enhanced by the THG method.
Fig. 8c displays the result determined from the
application of the AS filter. The result
obtained by the AS filter seems not to be
satisfactory. Indeed, the edges of the
highlighted geological formations are seen
mostly blurred over the area whereas only the
anomalies corresponding  to Mount
Cameroon's major geological structure appear
distinctive.
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Contrary to the results obtained by the
two previous filters, the AS filter seems not
to be effective in balancing the amplitudes of
deep and shallow signatures. Fig. 8d shows
the results obtained from applying the TM
filter. Although the TM filter is suitable for
equalizing signals from both shallow and
deep sources, it introduces fictitious
boundaries in the geological formations, thus
making structural interpretation difficult. Fig.
8e depicts the result determined by applying
the TAHG method. As for the TM filter, the
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TAHG filter is very effective in balancing
the signal of geological boundaries, but the
contacts created between these signals come
to blur the real edges of the geological
structures of the DSB. Fig. 8f shows the
result obtained from the application of the SF
filter. Despite the complex lithology of the
study area, the SF filter can clearly and
accurately identify the major geological
boundaries. This filter also effectively
highlights deep and shallow geological

boundaries in the area.
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Figure 7. Residual Bouguer anomaly map of the study area used for the application of the edge detection
filters (Contour interval in 5 mGal)
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Figure 8. Application of edge filters to the residual gravity data from the Douala sedimentary basin.
(a) THG, (b) THG_VD, (c) AS, (d) TM, (e) TAHG, (f) SF with k=3

7. Discussions

The study area is local and relatively
small; identifying the lineaments in the DSB
can show great limitations for the filters used.
As indicated by their authors (Cordell and
Grauch, 1985; Roest et al., 1992; Tatchum et
al., 2011; Ferreira et al., 2013; Pham et al.,
2021), the THG, THG VD, AS, TAHG and
SF methods maximize the signal amplitude
over potential geological discontinuities in the
study area; on the other hand, the TM filter
(Wijns et al., 2005) reduces the signal
amplitude to zero on the structural features of
the basin. Despite the similarities observed in
the results of the applied filters, significant
differences can also be noted. Compared to
the structures identified by the SF method, the
THG, THG_VD, and AS methods show major

limitations in identifying low amplitude
features in the DSB. In addition, the high
amplitude located on Mount Cameroon seems
to induce false signals in the results produced
by the THG VD filter. By conducting a
comparative analysis of a series of edge
detection techniques, Eldosouky et al. (2020)
and Pham et al. (2021) also showed that the
THG and AS methods could have great
difficulties in producing precise and high-
resolution results on true geological contacts.
The results displayed by the TM method are
limited by their successive connection and
false environmental signals. Several authors in
the scientific literature have shown the poor
performance of this filter, mainly due to the
amplification of false structural features in the

target area (Ting-Jie et al., 2016; Nasuti et al.,
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2019; Eldosouky et al ., 2020; Oksum et al.,
2021). Since the THG_VD, TAHG, and SF
are based on second-order derivatives, they
are more noise-sensitive than the conventional
filters. However, this problem can be solved
by the upward continuation of data before
applying the filters, as shown by Ghomsi et al.
(2022) and Eldosouky et al. (2022). Notably,
the noise level in the Bouguer anomaly and
residual data of the DSB is low. Therefore,
applying the upward continuation filter to
these datasets is unnecessary. Here, the best
performances are observed for the TAHG and
SF methods. However, compared to the
TAHG filter, the SF filter performs better by
minimizing any surrounding signal that can be
attributed to a lineament. In other words, the
SF filter can provide results with higher
resolution than the TAHG filter and others. In
addition, as shown in the model studies, the
SF filter can avoid producing false
information in the structural map.

Fig. 9 shows lineaments/geological
contacts (light brown lines) extracted by the
SF map with geological structures of the DSB.
We found that the SF filter outperforms the
other filters used in this study. It is worth
noting that the result obtained from the SF
filter clearly shows the directions and shapes
of geological contacts/boundaries between
sedimentary formations. The lineaments L1
and L2 marked on the map correspond to
those previously identified by geological
studies (Pauken et al., 1991; Lawrence et al.,
2002). However, the SF filter could bring
better precision to the location of these
structural features. The other lineaments (dark
brown lines) do not overlap with the features
highlighted by the SF filter; therefore,
additional studies should be invested in these
structural features' existence or actual
location. Beyond the identified lineaments,
several other lineaments have been
highlighted, thus showing the precision and
sensitivity of the SF filter in enhancing
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geological discontinuity zones. Identifying
these geological discontinuities both in the
continental domain and the marine part is
important for a region potentially rich in
hydrocarbons. = The concentric  shapes
observed probably reveal the direction of the
evolution of shallow lithological formations.
These results provide geometric information
on the lateral distribution of the depositional
series previously described by Nguene et al.
(1992). New and previously unidentified
structural features are highlighted.
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Figure 9. Lineaments/geological contacts (light
brown lines) extracted from the SF map with
geological structures. Geological map of the
Douala sedimentary basin (after Pauken et al.

1991; Lawrence et al. 2002)

Furthermore, we note the absence of linear
features due to the non-frustration of
sedimentary rocks in this local region.
Nguyen et al. (1992) announced that the
formation of the DSB occurred after the
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reactivation of large fractures in this region
following the separation of the African and
American lithospheric plates. The shape of
these structural features has a great link with
the paleoenvironmental evolution of the
Douala sub-basin and could help for a better
knowledge of the West African margin
evolution. Furthermore, previous studies have
not yet focused on the location of fractured
zones within the Douala sub-basin. Van
(2009) showed some deformed structures
within the basin. Also, the results of Djomeni
et al. (2011) showed the presence of deformed
structures within the basin especially folded
and brittle structures (faults, fractures, and
joints). However, the location of the spatial
extent of fractured zones has not been done.
In addition, the latter showed that the study
area's sedimentary rocks have probably been
affected by earthquakes from the permanent
activities of the Cameroon Volcanic Line
(CVL) since the Cretaceous. Fig. 9 shows
structural features  evolving  mainly
concentrically from the volcanic center of
Mount Cameroon. The highlighted structural
features of the DSB are the main places for
the migration of hydrocarbon resources. They
could be used to improve
mineral/hydrocarbon exploitation in this
basin, and also to update geological/tectonic
information in the area.

8. Conclusions

In this work, we applied various edge
detection filters based on the combination of
the horizontal and vertical gradients of the
field, such as the THG, THG VD, AS, TM,
TAHG, and SF, to map the lineaments in the
residual gravity anomaly data to better
understand geological boundaries of the DSB
along the Gulf of Guinea. Before applying
those filters to actual gravity data from the
study area, they were tested on synthetic data
of a simple density model to examine their
effectiveness in edge detection. The results
demonstrate that the borders of the prismatic

structures can be identified with great
accuracy using the TAHG and SF filters.
However, the solution of the SF proves to be
sharper than the TAHG, though both of these
filters can simultaneously equalize signals
from shallow and deep structures. With this
information, we used the filters on the gravity
field data of the DSB. The SF filter identifies
the study area's major geological contacts and
lineaments. This recent edge detection method
enables the identification of new lineaments in
the sedimentary basin with unprecedented
precision. It thus contributes to the knowledge
of the structural geology of the study area.
The geometric configuration of these
lincaments clearly shows the lateral
distribution of the geological (sedimentary)
formations that make up the basin. The
geological discontinuities take a concentric
shape from the volcanic center of Mount
Cameroon and indicate that the basin has
probably been affected by earthquakes
resulting from the permanent activities of the
Cameroon volcanic line since the Cretaceous
period. The results obtained in this work are
crucial for future studies aimed at improving
the exploitation of minerals and hydrocarbon
resources and to update scientific knowledge
on the structural geology of the region.
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