
Abstract
A gravity-based geophysical study was performed across the southern part of Cameroon to investigate the important Precambrian 

boundary between the Archean Congo craton and the Pan-African metamorphic belt. The study includes analyses of results from a 
long section of profiles in which allochthonous Pan-African rocks have been juxtaposed against the craton. Interpretations of gravity 
data from these profiles, combined with 2-D spectral analysis permit deep structures to be identified and depths of major crustal 
discontinuities to be determine. The later allow the evaluation of the mean Moho depth in the region at around 47 km and determi-
ning variations in the crustal density across the tectonic boundary between the Congo craton and the Pan-African fold belt. 2D1/2 
modeling provides images of deep structures in the region. These reveal that the crust of the Congo craton is relatively thick and 
consists predominantly of low-density rocks. In contrast, Pan-African belt rocks are mostly relatively dense. The images suggest 
that a fault zone juxtaposed the high-density Pan-African domain in the north against the low-density Archean rocks in the south, at 
nearly 20 km crustal depth. An explanation for the enhanced low densities is that part of the lower crust beneath the craton domain 
is subsiding. In this case, a probable source for the enhanced high-density rocks is Pan-African ocean margin units, as suggested 
by their location at the edge of the Pan-African continental block.

Eine Gravimetriestudie wurde im den Südteil Kameruns durchgeführt um die bedeutende präkambrische Grenze zwischen dem 
archäischen Kongokraton und dem Panafrikanischen Metamorphose-Gürtel zu untersuchen. Die Studie beinhaltet Analysen der 
Resultate mehrerer Längsschnitte, in denen allochthone Panafrikanische Gesteine an den Kraton grenzen. Die Interpretation der 
Gravimetriedaten kombiniert mit einer 2-D Sprektralanalyse erlaubt es, Tiefenstrukturen zu identifizieren and die Tiefe der bedeu-
tendsten Diskontinuitäten zu bestimmen. Daraus ergibt sich eine Abschätzung der mittleren Moho-Tiefe von 47 km in dem Unter-
suchungsgebiet, und die Bestimmung der Variationen der Krustendichte entlang der tektonischen Grenze zwischen dem Kongo-
kraton und dem Panafrikanischen Gürtel. Eine 2D1/2 Modellierung ergibt eine kartenmäßige Darstellung der Tiefenstrukturen des 
Gebietes. Daraus ergibt sich, dass die Kruste des Kongokratons relativ dick ist und im wesentlichen aus Gesteinen niedriger Dichte 
bestehen, während die Panafrikanischen Gesteine vorwiegend hohe Dichten aufweisen. Aus der Modellierung ist abzuleiten, dass 
eine Störung die Panafrikanischen Gesteine hoher Dichte im Norden gegen Archäische Gesteine niedriger Dichte im Süden in ei-
ner Tiefe von 20 km abgrenzt. Die auffallenden niedrigen Dichten werden dadurch erklärt, dass Teile des Kratons samt der unteren 
Kruste absinken. Eine wahrscheinliche Quelle für die Gesteine höherer Dichte kann die Situation eines ehemaligen Panafrikanischen 
Ozeanrandes darstellen, wie auch durch die Lage am Rand des Panafrikanischen Kontinentblockes nahe legt.

_____________________________________________________
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1. Introduction
Calculations of the power spectrum from Fourier coeffici-

ents to obtain the average depth to a disturbing surface, or 
the average depth to the top of a disturbing body have been 
used widely in geophysical studies (e.g., Spector and Grant, 
1970). The underlying assumption of the hypothesis is that 
the shallow sources are represented by high wavenumber 
parts of the whole spectrum, and only deep-lying sources 
contribute to the low wavenumber part. The subsurface can 
also be divided into a number of right rectangular prisms, and 
the observed gravity or magnetic field is a synthesis of ano-
malies produced by each of the ensembles. Each prism is de-
scribed by a set of parameters such as their physical dimen-
sions (e.g. length, width, and thickness), depths, and gravity 
contrasts (or magnetizations). Using this method, Pal et al.

(1979), for example, compiled crustal thickness maps of India 
based on spectral analysis of Bouguer gravity data. Poudjom-
Djomani et al. (1997), Nnange et al. (2000) and Kande et al. 
(2006) used the same approach to determine depths to ma-
jor density contrasts beneath the West African rift systems 
and parts of the Adamawa uplift in Nigeria and Cameroon. 
With the same approach, and using both new and existing 
Bouguer gravity data within the Congo craton and adjacent 
areas, Nnange et al. (2000) identified three major discontinu-
ities within the crust in this region.

In this paper, the depths to major crustal discontinuities in 
the Congo craton area of Cameroon are estimated using 
spectral analysis of total Bouguer and gravity anomalies. 
These depths allow the mean depth to the Moho to be eva-

_____________________
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discrete Fourier transform of b(x) is given as:

(1)

where the capital letter refers to transform domain, i is the 
-1complex operator, ω = 2πk is the frequency and k = λ  is the 

wavenumber in the x direction. The Fast Fourier Transform is 
obtained by summing the sequence over the number of sam-
ples. From Karner and Watts (1983) and Browne (1984), the 
expression of the Bouguer Slab Effect is:

(2)

where B(k)  is the Fourier transform of the Bouguer anomaly z=0

profile b(x) , determined on an observational section due to z=0

a randomly distributed density contrast on an interface at a 

mean depth z = t; Δρ is the density contrast between two lay-
ers; F(k) is the Fourier transform of f(x), the derivation of the 
interface from the mean depth z; G is the gravitational con-
stant. Thus, from equation (2) the power spectrum of B (k) is 
simply:

(3)

The expected values of the power spectrum are expressed as 
the product of a depth factor and a size. This power spectrum 
exhibits intervals of wavenumbers in which the logarithm of 
the power varies approximately linearly with the wavenumber. 
The amplitude of the spectrum at any wavenumber is finite 
and approaches zero exponentially with increasing wavenum-
ber. That is, the logarithm of power decreases linearly with 
increasing wavenumber within discrete segments of the spec-

_____________

________________

luated in the region, and variations in the crustal density across 
the major tectonic boundary between the Congo craton and 
the Pan-African fold belt to be evaluated. Synthesis of our da-
ta and literature data allows a modified tectonic and geodyna-
mic model for the boundary between the Congo craton and 
the Pan-African belt to be proposed.

The part of the Congo craton under study, which is known 
as the Ntem Complex in the Cameroon, consists predomi-
nantly of Archean rocks with some reworked and resedimen-
ted material formed in the Paleoproterozoic (Tchameni, 1997; 
Tchameni et al., 2001). The Archean period is dominated here 
by the Liberian Orogeny, which began with the intrusion of 
magmatic rocks from which the greenstone belts were deri-
ved. Greenstone belt formation was followed by diapiric intru-

____________________

2. Geological and tectonic settings

sion of the Tonalite-Throngemite-
Granodiorite (TTG) between 2900 
and 2800 Ma, during the major tec-
tonometamorphic phase (Tchame-
ni, 1997; Tchameni et al., 2001). 
The structures formed are essenti-
ally vertically dipping and the meta-
morphism dominated by granulite-
facies rocks that ended with an im-
portant migmatisation event, resul-
ting in the intrusion of anatectic po-
tassic granitoids.

The Paleoproterozoic evolution of 
the Ntem Complex is equivalent to 
the Eburnean orogenic cycle, cha-
racterized by intrusion of doleritic 
dykes; this cycle ended with a ther-
mal or hydrothermal event at around 
1800 Ma (Tchameni et al., 2001). 
A general feature of rocks in this 
region is a schistosity formed du-
ring the intense Pan-African meta-
morphism; this is restricted to the

_______________

contact between the Ntem Complex and the Pan-African fold 
belt. The main Precambrian boundary between the Congo 
craton and the Pan-African belt consists of metasedimen-
tary rocks lying along the northern edge of the Congo craton 
(Nzenti et al., 1984; 1994; 1998). These are presumed to 
have been deposited in a continental rift environment, based 
on the presence of alkaline and metavolcanic rocks of the 
Yaoundé and Lom successions (Nzenti et al., 1998).

Spectral analysis of gravity data uses the 2-D Fast Fourier 
Transform and transforms gravity data from the space do-
main to the wavenumber domain. Thus, if b(x) represents the 
discrete N data array of gravity data obtained by sampling a 
continuous profile at evenly spaced intervals Δx, the finite 

_______

3. Methods of depth estimation by spec-
tral analysis

Figure 1: Geological sketch map of the southern Cameroon region. The major structural units 
shown are the Congo craton, the Pan-African belt, some Cretaceous to recent sediment (Mamfe, 
Douala-Kribi-Campo and Central Africa Republic) and volcanic rocks; SF: the Sanaga Fault; CCL: 
the northern Congo Craton Limit._____________________________________________________
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trum. The slopes of these linear segments are proportional to 
the depths to the top of the prism creating the observed ano-
malies. The depth to causative mass distributions can be ob-
tained by analyzing a plot of the logarithm of the power spec-
trum as a function of the wavenumber or frequency. Taking 
the logarithm of both sides of equation (3), one has:

(4)

where k is the wavenumber and t the depth to causative mass 
distribution; A(k)   refers to the amplitude spectrum. One can z=0

plot the wavenumber k against LogE to obtain the average 
depth to the disturbing interface. The interpretation of LogE 
against the wavenumber k requires the best-fit line through 
the lowest wavenumber of spectrum. The most commonly en-
countered situation is the one in which there are two ensem-
bles of sources; deep and shallow. These ensembles are re-
cognizable by a change in the rate of decay of the power 
spectrum with wavenumber. The mean ensemble depth do-
minates the spectrum so that a significant change in depth of 
the ensembles results in a significant change in the rate of 
decay. Then the average depth can be estimated by plotting 
equation (4) as:

(5)

where h is the average depth, ΔLogE and Δk are variations of

________

_____________________________________

E and k respectively. The power spectrum generally has two 
sources. The deeper source is manifested in the smaller wave-
number end of the spectrum, while the shallower ensemble 
manifests itself in the larger wavenumber end. The tail of the 
spectrum is a consequence of high wavenumber noise.

Gravity data for this work were collected firstly between 1963 
and 1968, during a detailed gravity survey of Cameroon and 
Central Africa undertaken by the Office de la Recherche Sci-
entifique et Technique d'Outre-Mer - ORSTOM (Collignon, 
1968, Louis, 1970), and secondly between 1970 and 1990, 
by other geophysical (gravity) campaigns (Hedberg, 1969; 
Albouy and Godivier, 1981; Okereke, 1984). The data were 
combined in this study in order to achieve a meaningful gra-
vity data distribution within the region (Fig.2). The data set 
consists of 2,300 irregularly spaced gravitational acceleration 
values and corresponding elevation points. They were collec-
ted at 4 km intervals from all gravity stations including base 
stations, on all available roads and tracks in the area using 
Worden gravimeters (n°313 and 600) with a precision of 0.2 
mGal. The gravimeter readings were corrected for drift and 
the gravity anomalies were computed assuming a mean crus-

3tal density of 2.67 g/cm . The maximum error in the Bouguer 
anomaly value for any of the stations due to the error in 
height determination is not expected to exceed 0.15 mGal.

The data were then interpolated to a regularly spaced grid 
using a finite element algorithm (Briggs, 1974; Inoue, 1986). 
An appropriate software computer program for carrying out a 
Kriging interpolation procedure (Golden Software Inc., 1993) 
was used to grid the data in this study. The resulting Bouguer 
anomalies were then plotted to obtain a Bouguer anomaly 
map (Fig.3) with contours at a 5 mGal interval. This map is 
broadly similar to those reported by Collignon (1968) and 
Poudjom-Djomani et al. (1995a).

A closer look at the Bouguer anomaly map (Fig.3) shows 
that, in general, low gravity anomalies occur in the centre of 
the area. A comparison of the main features of this map with 
the geological map (Fig.1) indicates that this central negative 
anomaly, with a minimum amplitude of approximately –100 
mGal in the Bengbis zone (between Ayos and Djoum), is en-
tirely located in schists and quartzites. The contour pattern of 
this anomaly indicates that to the north, east and southeast, 
beyond the mapped area, this body extends laterally at depth. 
The southwest portion of the negative anomaly occurs over 
outcrops of the So’o granitic rocks (Ntem Units) in the north-
eastern part of Ebolowa. This anomaly may be due to an in-
trusion of the So’o granites within the basement of the area, 
which has a low negative density contrast with respect to 
the surrounding basement rocks. It should be recalled that 
although the density of granites lay between 2.50 and 2.80 

3g/cm , the So’o granite seems to have a density at the lower 
limit of this range. These granites extend at depth up to the

____

_

_______________________

4. Gravity data and interpretation

4.1 Gravity data and Bouguer anomaly map

Figure 4: Power spectral analysis of gravity data. Plots of loga-
rithm averaged power spectrum of the Bouguer gravity over the Congo 
craton versus wavenumber k for: NE-SW profile and E-W profile. The 
averaged power spectrum was calculated by means of a fast Fourier 
transform (FFT). Three mean depths to crustal interfaces H1, H2 and 
H3 in decreasing depth order have estimated from the slope of the 
corresponding segments.____________________________________
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north, underlying the schists and quartzites. The association 
of large negative anomalies with Neogene uplift and alkaline 
in Africa is a common phenomenon in Africa and is interpre-
ted as density deficiencies within the upper mantle beneath 
the uplifted areas (Fairhead and Okereke, 1988; Ebinger et 
al., 1989; Poudjom-Djomani et al., 1997; Nnange et al., 2000).

The western and northern borders of this anomaly are cha-
racterised by very high gravity gradients, and the anomalies 
in the region are positive relative to their immediate surroun-
dings. These positive anomalies occur over or near higher 
grade metamorphic rocks (granulites and mica-schists). The 
observed zones of W-E trending high gravity gradients in the 
north, which occur over basic intrusive rocks, suggest the 
existence of a suture zone between two continental blocks. 
These gradients seem to be indefinite in the eastern part of 
the study area. In the western part, the observed S-N gradi-
ents occur over the Nyong units, which are also made of ba-
sic intrusive rocks. Therefore, the presence of these gradi-
ents, coupled with high positive anomalies also suggests the

existence of a suture zone in this Precambrian oceanic area.
The south-western border of the area is characterised by a 

relatively positive anomaly trending NE-SW that seems to cor-
relate with the intrusion of denser materials in the crust. At 
the southern border of the region, the positive anomalies ob-
served are associated with gneisses and charnockites. The 
latter represent a deep-rooted structure that occupies the 
basement of the region. This basement seems to have been 
affected by the tectonic folding that characterises the tran-
sition zone between the stable craton and the Pan-African 
fold belt.

There are two main features in the area, coupled with gravi-
ty gradients: one at the northern margin and the other at the 
western margin. These features (Congo Craton Limit; CCL) 
are both related to normal faults (Fig.1 and Fig.3). The nor-
thern fault, in addition to its obvious strike-slip displacement, 
has a vertical component with the hanging-wall downthrowing 
to the south, southeast and southwest, enclosing a wedge-
shape trough (Mbom Abane, 1997; Tadjou et al., 2004). The

__________________________________________

Figure 2: Gray scale image of the contoured Bouguer anomaly map and data distribution of the southern Cameroon (Intervals: 5 mGal; gray-
scale unit: mGal). The map is based on gravity stations  shown as crosses.___________________________________________________________

Figure 3: Gray scale image of the Bouguer anomaly map of the southern Cameroon (Intervals: 5 mGal; gray-scale unit: mGal) showing fault zo-
nes and studied profiles. Note the large negative anomalies at the centre part of the area. The geophysical limit of the Congo cration is followed in 
Cameroon by a W-E gravity gradient between Campo and Ngambe and N-S gravity gradient between Yaounde and Ndelele. The positive anomalies 
in the north and west marked the northern edge of the Congo Craton are also clearly seen. F1: Northern Fault Zone; F2: Western fault zone. P1 and 
P2 denote studied profiles.___________________________________________________________________________________________________
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Figure 5: Bouguer gravity model of NE-SW profile of Fig. 3. The upper panel shows calculated 
and observed Bouguer gravity, and lower section shows the preferred model distributions.
(a) Observed and theoretical Bouguer anomaly due to 2D1/2 synthetics models.
(b) Synthetics and inferred structures of the northern edge of the Congo craton: 1 : Upper Mantle 

3 3 3d1=3.20 g/cm ; 2 :Southern Crust (Congo craton) d2=2.67 g/cm ; 3 :Charnockites (Craton) d3=2.90 g/cm ; 
3 34: Gneiss (Craton) d4=2.75 g/cm ; 5 : Northern crust (Pan-African belt) d5=2.70 g/cm ; 6 : Granulites 

3 3d6= 2.90 g/cm  (deep structure in Pan-African belt);  7 : Granites d7=2.57 g/cm (Craton); 8 : Proposed 
fault.

_________
_________________

western fault, near the coast, which is associated with high-
gradients trending N-S, is the signature of the eastern and 
south-eastern marginal faults of the Douala and Kribi-Campo 
sedimentary basins (Njike Ngaha, 1984). This important fault 
seems to mark the northwestern border of the Congo Craton.

A qualitative interpretation of gravity anomalies was made 
using 2D spectral analysis of gravity anomalies over the en-
tire area. Two plots of log average power spectrum versus 
wavenumber for the Bouguer fields over the region were de-
rived from the gravity signatures (Fig. 4) to determine the 
depth of the anomalous sources. Three depths, assumed to 
correlate with lithospheric density discontinuities, have been 
interpreted from each Bouguer profile; these depths to den-
sity contrasts are associated with the crust-mantle interface 
and crustal horizons.

Depth estimates were calculated using equation (5). The 
area was divided into two sectors, a western and a central to 
east sector, within each of which the crustal structure was 
assumed to be approximately uniform. The middle and eas-
tern block covers the entire negative Bouguer anomaly cen-

4.2 Depth estimation by spectral analysis

_________________________________

tered over the Congo craton and the high E-W gravity gra-
dient observed in the northern part of the area (Fig.3). The 
western block covers the south-western Cameroon basement 
areas that consist of the high N-S gravity gradient observed 
between Campo and Ngambe. The curvature of the power 
spectrum suggests that about three linear segments or depths 
can be identified in the Bouguer map. The straight line of 
each waveband cut-off corresponds to major discontinuities 
within the crust in this area.

For the deepest discontinuity, the mean depth estimates for 
the NE-SW Bouguer profile is 38.6 ± 2.8 km. For E-W profi-
les, the depth estimate is 47.1 ± 4.2 km. The deeper hori-
zon (47 km), which may reflect the Moho depth in the areas, 
agrees very closely with the result (48 km for the Moho) ob-
tained from gravity modelling (Boukéké, 1994; Tadjou, 2004). 
The 38.6 km obtained for the area of the Congo Craton also 
agree closely with 35 ± 3 km thickness of the crust estimated 
from spectral analysis of gravity data (Nnange et al., 2000) in 
the southern Cameroon area. These depths represent the 
mean depth of the crust/mantle interface discontinuity in the 
region.

Depth estimates of 22.6 ± 1.6 km and 26.8 ± 2.7 km obtai-

___________________________

ned respectively for the NE-SW 
and E-W Bouguer profiles, may 
possibly correspond to an intracrus-
tal density discontinuity, or, for the 
E-W profile, it may indicate that the 
crustal thickness varies within the 
region. The 26.8 km depth may 
reflect the thickness of the crust in 
the coastal zone, while the depth of 
22.6 km represents the depth of 
density discontinuity beneath the 
northern edge of the Congo Cra-
ton in Cameroon. This discontinuity 
may be caused by an intrusion of 
dense materials in the crustal base-
ment. This intrusion marks the nor-
thern border of the Congo Craton.

The shallowest depths obtained 
from the Bouguer profile are 11.4 
± 0.8 km and 14.8 ± 1.5 km. These 
may be due to intra-basement den-
sity variations associated with the 
northern margin of the Congo cra-
ton, or to the uplift of the upper 
mantle in the western and northern 
part of the area.

The depths to major crustal dis-
continuities in the Congo Craton 
are estimated using spectral analy-
sis of total Bouguer gravity anoma-
lies. These allow the mean depth

_______________

5. Discussion
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Figure 6: Bouguer gravity model of E-W profile of Fig. 3. The upper panel shows calculated and 
observed Bouguer gravity, and lower section shows the preferred model distributions.
(a) Observed and theoretical Bouguer anomaly due to 2D1/2 synthetics models.
(b) Synthetics and inferred structures of the northern edge of the Congo craton: 1 : Upper Mantle 

3 3 3d1=3.20 g/cm ; 2 : Ntem units (Congo craton) d2=2.67 g/cm ; 3 :Nyong units (Eburnean) d3=2.70 g/cm ; 
3 34: Archean to paleoproterozoic greenstone (Craton) d4= 2.75 g/cm ; 5 : Gneiss (Craton) d5=2.75 g/cm ; 

3 36 : syenite (deep structure in Pan-African belt) d6=2.90 g/cm ; 7 : Granulites d7= 2.90 g/cm  (deep struc-
3ture in Pan-African belt); 8 :phanerozoic cover d8=2.5 g/cm ; 9 : Proposed fault.

____________
_________________

__________________

of Moho in the region to be evaluated and contribute to the 
determination of variations in the crustal density across the 
major tectonic boundary between the Congo Craton and the 
Pan-African fold belt. There are significant changes in the 
character of the spectrum when one moves from deeper to 
shallower sources. According to the results obtained in our 
study, the crustal thickness beneath the northern edge of the 
Congo Craton varies from 25 km in the west to 32 km in the 
north and 47 km in the centre of the craton. The magnitude of 
the gravity gradients observed in the west and north of the 
study area is probably a result of a transition to normal crus-
tal thicknesses (greater than or equal to 33 km thick). The 
depth of 47 km obtained from the deeper source corresponds 
to the average Moho depth of the Congo Craton. The Moho 
becomes shallower in the western and northern parts of the 
area, where it lies at about 32 km.

Two selected profiles (Fig.5 and Fig.6), trending approxima-
tely perpendicular to both the gravity contours and the geol-
ogical structures, were modeled using the IGAO2D1/2 com-
puter program (Chouteau and Bouchard, 1993). Interpretation 
of these profiles has shown that the structures responsible for 
the negative anomalies in the area are less dense than the

______________________

upper mantle. The maximum verti-
cal thickness of the rocks is estima-
ted to reach 48 km, interpreted as 
the maximum thickness of the crust 
in this region. Because of two di-
mensionalities, this value may be 
slightly underestimated. If the true 
density is greater than the adopted 

3density of 2.67 g/cm , the depth will 
increase. It can be noted that the 
maximum thickness of the Pan-Afri-
can belt exceeds 30 km in the nor-
thern sector (Fig.5), so we suppo-
se a granulite body of about 20 km 
thickness below the metamorphic 
rocks, of which the granitic gneis-
ses, schists and micaschists may 
be an exposed part. The cratonic 
rocks continue at depth to the north, 
underlying the Pan-African units.

The western zone (Fig.6) consists 
of a positive anomaly, probably due 
to basic intrusions. Such doming 
might also correspond on the sur-
face to syenites and granulites ob-
served at the border of the struc-
tural unit. The central part, which 
mainly corresponds to the transitio-
nal zone between the Congo Cra-
ton and the Pan-African belt, com-
prises Archean Paleoproterosoic 

3greenstones (2.75 g/cm ). This zo-
ne outlines an important crustal root

__

due to the tectonic overload; it also links to the presence of 
low-density masses, represented by Nyong units. The eastern 
part, which belongs to the cratonic domain, is downthrown to 
the east. This might be associated with progressive mantle 
rise from east to west. The thicknesses of the crust also de-
creases from east to west (47 km in the east to 32 km in the 
west). Two-dimensional models of the lower crust-upper man-
tle were obtained in the same area, assuming a density con-

3trast of 0.52 g/cm  between the upper mantle and the lower 
crust (Tadjou, 2004). In these models, which were obtained 
from the isostatic gravity profiles trending N-S on the isostatic 
map, the thickness of the crust was approximately 33 km in 
the north, whereas an approximately 48 km thick crust was 
inferred for the central and eastern end of the area.

Our moho thickness results can be interpreted in terms of 
thinning of the crust in the west of the region due to lithos-
pheric stretching, due to upwelling of the upper mantle as a 
result of isostatic compensation. Since the anomaly decrea-
ses from the west and north towards the south (Fig.3), it is 
probable that the crust beneath the region thins to the west 
(due to a former transition to oceanic crust) and the north. 
The density contrast between the upper mantle and the crust

________
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might therefore be very low beneath the Precambrian oceanic 
zone, compared to density contrasts between a normal upper 
mantle and the continental crust. Using spectral analysis of 
new gravity data in Cameroon, Nnange et al. (2000) obtained 
three major density discontinuities in the crust beneath the 
Congo Craton area (the first at 13 km for the upper crust, the 
second at 25 km for the mid-crust and the third at 35 km for 
the crust-mantle interface). These results are consistent with 
those obtained is this study. The depth of the mantle-crust 
interface beyond the Congo Craton seems to correlate with 
the results of the studies of Poudjom et al. (1995b) who use 
the elastic effective thickness to obtain a value of 40 km for 
the Congolese Craton crust. In their study, they investigate 
the relationship between these tectonic features and the fle-
xural rigidity of the lithosphere in the Cameroon, in terms of 
effective elastic thickness (Te), by using a coherence func-
tion analysis. The Te contour map deduced from their study 
shows a good relationship between tectonic provinces and 
the rigidity of the lithosphere; the minima (14-20 km) lie be-
neath active rifted and volcanic areas, and maxima (40 km) 
correspond to Archean reworked units in the Congo Craton. 
Our estimate of crustal thickness is also in good agreement 
with depth estimations from seismic refraction measurements 
associated with undisturbed craton (Michael and William, 2001), 
which is relatively thin (35–40 km).

The negative Bouguer anomalies observed over the entire 
region can thus be attributed to the thickness of the crust as-
sociated with a granitic intrusion with a low density contrast 
beneath the centre of the region. This intrusion must have 
caused the subsidence of the basement along the northern 
border of the craton. The positive anomaly of the Pan-African 
series can be interpreted in terms of a shallower basement or 
the intrusion of igneous rocks, combined with an excess crus-
tal thinning beneath the north and west of the area. The ex-
tensive linear form of the anomaly, coupled with the consis-
tent nature of gradients along its flanks, suggest the presence 
of two crustal blocks of different mean densities and thicknes-
ses separated by a suture formed by plate collision. Analyses 
of aeromagnetic data (Nnange, 1991) show that this anomaly 
may be due to subsurface pip-like intrusions. This positive 
anomaly, coupled with gravity gradients is supposed to be the 
effect of a plate suture (Bayer and Lesquier, 1978).

The high gravity anomalies that outline the boundary are 
probably the expression of northwards-dipping mafic rocks, 
reflecting a Pan-African suture. The proposed suture line is 
the tectonic boundary between the Pan-African units and the 
Congo craton and is marked by a major density discontinui-
ty penetrating the crust. This margin may have been a pro-
duct of intra-continental collision. Our interpretations also sug-
gests thicker Pan-African metamorphic rocks compared to the 
adjacent craton and the presence of dense allochthonous 
rocks, i.e. granulites and syenites within the Pan-African fold 
belt. The presence of these allochthonous rocks supports the 
idea of a subduction origin of the boundary between these 
units.

_____________________
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6. Conclusion
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