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Abstract 
Studies undertaken at several sites in the Congolese basin and in the Chaillu 
massif are helping to reinterpret the sedimentological formations known as 
cover formations, which are widely exposed in Central Africa. This article 
presents the results of granulometric, morphoscopic, mineralogical and chem-
ical analyzes obtained at three sites in the Chaillu. Gronulometric analysis in-
dicates that the sands at the three sites are rated medium to high. The cumu-
lative curves are essentially sigmoidal with regular and spreading slopes. This 
facies indicates that the deposition took place due to a banal and moderate 
variation in the competence of the carrier current. The morphoscopy of the 
quartz grains shows that they are mainly angular and shiny. These data reflect 
a relatively close source and transport by water. The synthesis of lithological, 
granulometric, petrographic and geochemical analyzes allowed us to highlight 
three episodes of deposits in the Mossendjo area: the first is characterized by 
a channel-type fluvial system marked by deposits from the hospital borehole 
and from the station; the second, which is alluvial, corresponds to the clog-
ging of the channel. These two alluvial phases are overcome by a third, fluvial, 
channel-type episode, the end of which is marked by the establishment of the 
yellow formation. The vertical and lateral organization at the outcrop of this 
yellow formation has the same characteristics as those described earlier and 
in the sub-region where it was attributed to the wind-generated cover forma-
tion. This study thus highlights the existence of a wet phase during which two 
fluvial systems of non-contemporary channel types developed which overlap. 
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1. Introduction 

Superficial formations are omnipresent in the Republic of the Congo as in all 
tropical regions where this abundance is classically attributed to the prevalence 
of hot and humid climatic conditions potentially generating powerful weather-
ing profiles (provided that they persist over long periods). In Congo, they appear 
in the Chaillu massif and elsewhere. Numerous soil studies have been carried out 
in this area [1]-[8]. These studies made it possible to know the morphology, 
texture, mineralogy and geochemistry of these formations. 

In Western Central Africa (Congo, Gabon, DRC), a long-standing consensus 
exists among geologists [9] [10] [11] [12] to acknowledge that the superficial 
formations have a very great diversity of appearance, but a remarkable consis-
tency in the organization, this including, the systematic presence of a horizon of 
soft surface of orange-yellow hue. 

The yellow formation has been the subject of several studies. Recent geological 
work is that of [11] [13] in Gabon and that of [12] [14], and [15] in Congo. In 
the Republic of Congo, this work highlights the aeolian nature of the deposits in 
the Pointe-Noire and Brazzaville areas [12]. However, despite these results, some 
localities remain to be studied to better understand the sedimentary dynamics of 
this formation. It is within this framework that the present study is being carried 
out in Mossendjo. The objective is to better understand the origin of the surface 
formations in this region 

2. Study Materials and Methods 
2.1. Materials 
Location and Geological Context of the Study Area 
The present work was carried out in the district of Mossendjo, located in the 
southwest of the Republic of Congo (Figure 1). 

The climate of this zone is of the Gabonese sub-climate type which is related 
to the Guinean forest climate [6]. The study area is characterized by two seasons: 
a rainy season which extends from September to May with a small dry season in 
February, which lasts one to three weeks depending on the year and a large dry 
season which runs from June to mid-September. The rains are more abundant 
during the months of October and November [8]. It is characterized by a high 
rainfall of 1600 to more than 2000 mm/year, with little annual variations. Tem-
peratures vary between 21˚C and 27˚C. Relative humidity is high. The average 
value of the humidity varies between 80% and 90%.  

The vegetation of Mossendjo is of the dense humid forest type. There are also 
areas of savannah, some of which are due to anthropic action, others to a variation  
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Figure 1. Geological context and location of the study area [16]. 
 
in the nature of the soil which, being very sandy, does not favor the maintenance 
of the forest [6]. The rainforest, made up of a large number of humid species, 
occupies the largest area. This vegetation is a function of the pedological nature, 
which itself depends on the geological identity of the region. 

Geologically, the lithology of the Chaillu massif is dictated by granitizations, 
intrusions and metamorphisms [3] [16] [17] (Figure 1). 

A first granitization gave rise to two types of granitoid: a heterogeneous gra-
nodiorite which is in the form of ankeritic granite or either in the form of gra-
nodiorite or dunite with biotite and a calc-alkaline monzonitic granite which oc-
curs in two variants: granite leukocratic sub-orthosic alkaline or in the form of a 
granite with migmatitic or porphyroid facies with biotite or amphibole; a second 
granitization linked to an ultimate pegmatic phase giving rise to two main types 
of pegmatites, a leucocratic pink intra-botholitic pegmatite and a white ex-
tra-batholitic pegmatite with muscovite and tourmaline in a lenticular vein. The 
metamorphic formations are found in the northwest and the east of the massif. 
They are made up of quartzites; amphibolites, micaschists and gneisses. Basic 
(dolerites) and ultrabasic (pyroxenites) intrusions are noted within the Chaillu 
massif. 

Numerous soil studies carried out in the Chaillu [1] [4] [5] [6] [7] show that 
the surface formations in this zone are alterites. These authors have highlighted 
three levels in these formations: 
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­ The surface horizon or A horizon, consisting only of loose and fine-textured 
materials; characterised by its great homogeneity of texture, structure and 
colour. The colour of the surface horizon varies from yellow ochre to red 
ochre. This is characteristic of ferralitic soils. The constituent elements do 
not vary noticeably throughout the entire thickness. 

­ The gravel horizon (stone line) containing coarse elements of various shapes 
and sizes. 

­ The weathering horizon or C horizon, in which different soil horizons are 
differentiated in a material which appears as a whole to have evolved in situ. 

[8], in the study of the soils of southern Mossendjo in comparison with the 
soils described by [6] shows certain homogeneity in the succession of horizons, 
however the nature and thickness of the gravelly horizons remain very variable. 

2.2. Study Method 

The methodology consisted of the field study and laboratory analyses. The field 
study consisted in identifying and describing the formations which outcrop on 
the one hand and the cuttings resulting from the boreholes in the Mossendjo 
area. Three (3) lithostratigraphic logs were surveyed on three outcrops and two 
drillholes, and then sixty-eight samples were taken for laboratory analyses. In the 
laboratory, the study consisted in carrying out a sedimentological analysis which 
includes granulometric analysis (by sieving and by sedimentometry), minera-
logical, morphoscopic and chemical. The granulometric, morphoscopic, mine-
ralogical and chemical analysis were carried out at the sedimentometry labora-
tory of the Geological and Mineral Research Center (CRGM) of Brazzaville, Re-
public of Congo. 

The particle size analysis was performed by sieving for the coarse fraction and 
by sedimentometry with a Robinson pipette for the pelitic fraction. After drying 
in the open air and then at 105˚ in an oven, the samples taken in the field were 
washed and the coarse fraction was collected. The coarse fraction was submitted 
to a particle size analysis by sieving on a column of 12 sieves in AFNOR progres-
sion, with decreasing mesh size downwards (4 mm, 2 mm, 1 mm, 0.500 mm, 
0.315 mm, 0.250 mm, 0.200 mm, 0.180 mm, 0.125 mm, 0.080 mm, 0.063 mm 
and 0.045 mm). The particle size parameters obtained were interpreted accord-
ing to the standards of [18]. 

Morphoscopic analysis was performed using a binocular magnifying glass, 
following the method of [19]. The chemical analysis consisted of determining 
the total carbon according to the method of [20] and total nitrogen. 

The mineralogical analysis of the samples was carried out at the Geochemi-
stry, Mineralogy and Petrology Department of the Faculty of Geology of the 
University of Warsaw (Poland) using the X’Pert PRO MPD powder diffracto-
meter (PANalytical BV—The Netherlands) in Bragg-Brentano configuration. 
The pelite samples were used for characterization by X-ray diffraction on raw 
powder. The diffraction measurements were carried out on an XPert PROMPD 
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PAN analytical diffractometer, operating at 40 kV and 30 mA, using the K_α line 
of cobalt of length λ = 1.789 Å. Data were recorded over angular domains rang-
ing from 4˚ to 78˚ for the raw powder sample and from 3.8˚ to 56˚ for the phyl-
lite fraction. The results obtained for each analysis (particle size, morphoscopic 
and chemical) are distributed along the profile to follow their vertical changes. 

3. Results 
3.1. Results of the Field Study 

Description of the hospital borehole 
The macroscopic description of the cuttings of the hospital borehole made it 

possible to distinguish from top to bottom an alternation of sandy, silty and 
clayey facies of varying thickness (Figure 2). 

Description of the borehole of the train station 
The macroscopic description of the cuttings of the borehole of the Mossendjo 

train station made it possible to distinguish from top to bottom sandy and mixed 
facies (Figure 3).  

Description of the outcrop of the train station 
The outcrop of the Mossendjo train station has a homogeneous appearance 

due to its yellow colour. It is dominated by sandy and gravelly facies (Figure 4). 

3.2. Results of the Laboratory Study 
3.2.1. Granulometric Analysis 
The cumulative grain size curves of the sandy fractions of the various boreholes 
(Figure 5 and Figure 6) of the train station and the hospital are sigmoidal, with  
 

 

Figure 2. Lithological log of the Mossendjo hospital site. 
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Figure 3. Lithological log of the site of the Mossendjo train station. 
 

 

Figure 4. Lithological log of the outcrop of the Mossendjo train station. 
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(a)                                                     (b) 

  
(c)                                                     (d) 

Figure 5. Cumulative granulometric curves of borehole. Hospital ((a), (b)), train station ((c), (d)). 
 

regular to moderately straightened slopes except that of the GA-7, GAM1 and 
GAM2 levels which show a logarithmic shape, but with a steeper slope (Figure 
5(c), Figure 6(a)).  

Granulometric parameters 
The granulometric indices or percentiles were determined from the cumula-

tive curves. They were used to calculate, according to the formulae of [21], the 
following sieve size parameters: mean, standard deviation or grading index and 
asymmetry. The determination of these parameters made it possible to charac-
terize the sands of the samples from the drilling sites.  

The log of the hospital borehole reveals two grain size facies, in the upper unit 
the fine and medium sand facies (Table 1). In its lower unit at heights of 37.6, 
54, 82, 83, and 84 m we observe coarse sands and gravels, the medium sands at 
heights of 47, 61 and 77 m.  

The log of the train station borehole shows that at elevations of 9.4 and 28.2 
m, the granulometric facies are coarse to gravely sand. The granulometry indi-
cates medium sands at heights of 1, 14.1, 18.8, 23.5 and 37.6 m (Table 2). 
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(a) 

 
(b) 

Figure 6. Cumulative granulometric curves of the yellow formation in the Mossendjo 
area. 
 

The log of the outcrop of the yellow formation of the train station has two 
granulometric facies. At the base, very asymmetrical to fine gravelly sands and 
poorly graded. The second facies is made up of almost symmetrical medium 
sands, poorly graded (Table 3).  

Transport and sedimentation mode 
The projection of the data on Passega’s diagram [22] (Figure 7) shows that 

almost all the sands from the hospital borehole occupy the QP portion (Figure 
7(a)). This translates into graduated suspension transport. The sands from the 
drilling of the train station (Figure 7(b)) show modes of transport represented 
by the branches PO and ON for the lower unit and QP for the upper unit. Thus, 
the transport of these sands is done by rolling with graduated suspension. In ad-
dition, the sampling of the outcrop of the train station (Figure 7(c)) shows a  
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Table 1. Granulometric characteristics of the samples from the hospital borehole. 

 Samples Mean 
Standard 
deviation 

asymmetry Description 

Upper 
unit 

MOS-H03 2.52 0.93 −0.39 
Fine sands, moderately graded, 
asymmetry towards coarse 

MOS-H04 1.9 1.1 −0.08 
Medium sands poorly graded 
symmetrical 

Lower 
unit 

MOS-H05 −0.48 1.06 −0.12 
Coarse sands and gravels, poorly 
graded asymmetric to coarse 

MOS-H06 1.06 0.65 0.06 
Medium sands, fairly well graded 
almost asymmetric 

MOS-H07 0.57 0.87 0.12 
Coarse sands and gravels, 
very well classified asymmetry 
towards the fin 

MOS-H08 1.01 1.02 −0.15 
Medium sands, poorly graded 
asymmetric towards coarse 

MOS-H09 1.67 0.54 0.25 
Medium sands, fairly well classified 
asymmetry towards the ends 

MOS-H10 0.29 0.76 0 
Coarse sands and gravels, 
moderately graded almost 
symmetrical 

MOS-H11 0.85 0.6 0.27 
Coarse sands and gravels, 
fairly well classified asymmetry 
towards the fine 

MOS-H12 0.77 0.7 0.11 
Coarse sands and gravels, 
very well classified, asymmetry 
towards the fine 

 
Table 2. Granulometric characteristics of the samples from the train station borehole. 

Samples Mean 
Standard 
deviation 

asymmetry Description 

GA-3 1.72 0.67 0.16 
Medium sands, fairly well classified with 
asymmetry towards the ends 

GA-4 1.64 0.52 0.21 
Medium sands, fairly well classified with 
asymmetry towards the ends 

GA-5 1.1 0.62 −0.02 
Medium sands, fairly well graded almost 
symmetrical 

GA-6 0.5 0.6 0.26 
Coarse sands and gravels, fairly well 
classified with asymmetry towards the fine 

GA-7 0.23 0.87 0.11 
Coarse sands and gravels, moderately 
graded with asymmetry towards the fine 

GA-8 1.4 0.75 0.06 
Medium sands, moderately graded almost 
symmetrical 

 
mode of transport represented by the QP and PO branches. This indicates a 
transport by graduated suspension and rolling. 

https://doi.org/10.4236/ojg.2021.1110025


J. N. Ngakosso Ngolo et al. 
 

 

DOI: 10.4236/ojg.2021.1110025 480 Open Journal of Geology 
 

 
(a) 

 
(b) 
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(c) 

Figure 7. Passega diagrams of the survey samples. (a) Hospital; (b) Train station; and (c) 
Yellow formation. 

 
Table 3. Granulometric characteristics of the samples of the yellow formation. 

Samples Mean 
Standard 
deviation 

asymmetry Description 

GAM 01 0.7 1.75 4.37 
Coarse sands and gravels very 
poorly graded 
asymmetric towards the fine 

GAM 02 0.79 1.71 3.23 
Coarse sands and gravels poorly 
graded asymmetric towards the fine 

GAM 03 1.39 0.69 −0.05 
Medium sands, moderately graded 
almost symmetrical 

GAM 04 1.32 0.75 −0.42 
Medium sands, moderately 
classified symmetrical 

GAM 05 1.44 0.81 0.05 
Coarse sands and gravels, 
moderately graded 
with asymmetry towards the fine 

GAM 06 1.76 0.70 0.06 
Medium sands, moderately 
graded almost symmetrical 

GAM 07 1.4 0.73 0.09 
Medium sands, moderately 
graded almost symmetrical 

GAM 08 1.5 0.68 0.09 
Medium sands, moderately 
graded almost symmetrical 

GAM 09 1.55 0.76 0.04 
Medium sands, moderately 
graded almost symmetrical 

GAM 10 1.51 0.87 −0.07 
Medium sands, moderately 
graded almost symmetrical 

GAM 11 1.52 0.81 0.34 
Medium sands, moderately 
graded almost symmetrical 
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The diagram of [23] (Figure 8), shows that the sands of the upper unit of the 
hospital borehole (Figure 8(a)) were deposited by free accumulation, part of 
the sands of the lower unit (MOS-H06, MOS-H08, MOS-H09, MOS-H11 and 
MOS-H12) and the sands of the station outcrop (Figure 8(c)) sedimented by 
free accumulation and for others (MOS-H 05, MOS-H 07 and MOS-H 10), by 
free accumulation close to the forced deposit. In addition, the majority of the 
sand samples from the borehole of the railway station were deposited by free 
accumulation except the coarse level 2 sample (GA-7) which is in the domain of 
free accumulation near the forced deposit (Figure 8(b)). 

By plotting the values of the median as a function of those of the standard 
deviation in the diagram of [24], we notice that the cloud of points is located in 
the zone of sands of fluvial origin (Figure 9). 

3.2.2. Morphoscopic and Mineralogical Analyses 
Morphoscopic analysis 
The morphoscopic study of the quartz grains carried out on the 250 µm, 500 

µm and 1000 µm fractions reveals the presence of a high percentage of angular 
and shiny grains in the samples from the hospital and station boreholes. The 
quartz grains of the yellow formation are essentially angular and shiny. Some of 
them have micro fractures that appear parallel, sometimes intertwined (Figure 
10). 

Mineralogy of clays 
The analysis of the mineralogical characteristics by X-ray diffraction of the 

clayey levels of the formations in the upper unit of the log of the Mossendjo hos-
pital (Figure 11 and Table 4) indicates that the sediments analyzed present a 
mineralogical sequence consisting of clayey and non-clayey minerals. 

3.2.3. Chemical Analysis 
Figure 12(a) and Figure 12(b) show the variations in carbon, nitrogen, organic  
 
Table 4. Mineralogical procession and mineral contents of the upper unit. 

Samples Minerals 

MOS-HO3 

1. Quartz (10%) 

2. Kaolinite (57%) 

3. Muscovite (Illite) (20%) 

4. Montmorillonite (Smectite) (10%) 

5. Trace Hematite (1%) 

MOS-HO4 

1. Quartz (30%) 

2. Kaolinite (42%) 

3. Muscovite (19%) 

4. hématite (4%) 

5. Gibbsite (3%) 

6. Trace d’anatase (1%) 
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(a) 

 
(b) 

 
(c) 

Figure 8. Losson’s diagram (2006) of the formations of the studied sites. (a) Hospital; (b) 
Railway station; and (c) Yellow formation. 
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Figure 9. Miola and Weiser (1958) diagram applied to the Mossendjo samples. 
 

 

Figure 10. Morphoscopic characteristics of sand grains in the Mossendjo area. Legend: 
(a) and (b): Sample from level 7, at 1 and 2 mm respectively. 1-fragment of shiny angular 
quartzite; 2-a grain of laterite; (c): Sample from level 5, at 0.500 mm: 1-fragment of qua-
rtzite, 2-crystallization of magnetite on the surface of the quartz grain; 3-grain of laterite; 
(d): Sample of levels 3 and 4 respectively with: 1, 2 and 4 the quartzite debris with several 
colors; 3-grain of laterite. (a): Sample from level 6, 0.5 mm with: 1-piece of shiny angular 
quartzite; 2-a grain of laterite. (b): Sample Level 5, at 0.250 mm where the laterite grains 
dominate the quartzite fragments: 1-shiny angular quartzite debris; 2-grain of laterite. (c): 
Sample from level 3, at 0.5 mm: 1, 4-fragment of shiny angular quartzite, 2-feldspar; 
3-laterite grain. (d): Sample from level 2 to 2 mm with: 1-shiny angular quartzite debris, 
2-quartz sandstone with silica cement, 3-quartz sandstone with iron oxide cement. 
 

matter, and carbon-to-nitrogen ratios of samples from the hospital and station 
boreholes. 

The variations in nitrogen content along the log are very small; the maximum 
value obtained is 0.05%. The vertical evolution of carbon, organic matter and 
carbon-to-nitrogen ratio along the log of site 1 show two phases. The first phase, 
corresponding to the upper unit of the log, has maximum carbon and organic 
matter values of 1.4 and 2.41, respectively. The second phase presents an almost 
constant evolution with very low carbon and organic matter contents with a 
maximum value of 0.07% and 0.12% respectively (Figure 12(a)). Along the log 
of the borehole at Mossendjo station, the nitrogen content fluctuates between 
0.01% and 0.04%. It varies from base to summit along the lithological log (Figure 
12(b)). The organic carbon content varies between 0.08 and 1.05 (Figure 12(b)).  
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(a) 

 
(b) 

Figure 11. X-ray diffractograms. (a) Plastic clay of the MOSH03 level; (b) Clayey-sandy silt of the MOSHO4 level. 
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Figure 12. (a) Evolution of nitrogen and carbon contents, C/N ratio and organic matter in the log of the hospital borehole. (b) 
Changes in nitrogen and carbon content, C/N ratio, and organic matter in the station log. 

 
Along the lithologic log, the C/N ratio reaches its maximum at 52.50. Organic 
matter exhibits a similar evolution to carbon. 

The variations in organic carbon, nitrogen and organic matter contents along 
the log are very small. They vary from 0.26% to 1.26% for carbon, from 0.02% to 
0.09% for nitrogen and from 0.44% to 2.17% for organic matter. The car-
bon-nitrogen ratio shows slight fluctuations, sometimes upwards, sometimes 
downwards (Figure 13).  

4. Interpretation and Discussion 

The sequential analysis of the logs from the boreholes of the hospital and the 
Mossendjo train station shows the existence of a succession of sequences formed 
at the base of coarse sands, or even gravel, topped by a thick level of medium 
sands (Figure 2 and Figure 3). The hospital log shows the existence of three se-
quences, the third of which is truncated since it only shows the coarse part. 
Analysis of the sequences presented by these formations shows that they are of 
channel types as described by [25]. 

The results of the laboratory analysis confirm the field observations. Indeed, 
from the granulometric analysis of the sand deposits from the hospital borehole, 
it appears that the cumulative curves of the sands of the upper and lower units 
(Figure 5(a), Figure 5(b)) are sigmoidal with a regular and spreading slope. 
This shows that this deposition occurred as a result of the variation in the com-
petence of the carrier current, as indicated by [19] and [26]. The sands of the 
lower unit are coarse and moderately graded. This result is confirmed by the 
coarse sand contents oscillating between 70.83% and 93.16% (Figure 14). The 
upper unit is characterized by an increase in pelite contents varying between 
64.35% and 88.49%. The sands in this unit are fine to medium, moderately to 
poorly graded (Table 1). The mineralogy of the upper unit clays revealed that 
they consist predominantly of kaolinite. This Kaolin clay is found associated 
with gibbsite, muscovite, quartz and hematite. These results are comparable to  

https://doi.org/10.4236/ojg.2021.1110025


J. N. Ngakosso Ngolo et al. 
 

 

DOI: 10.4236/ojg.2021.1110025 487 Open Journal of Geology 
 

 

Figure 13. Evolution of nitrogen and carbon contents, of the C/N ratio and of the organic matter of the yellow formation. 
 

 

Figure 14. Evolution of the granulometric parameters along the log of the hospital drilling. 
 
those of [6] and [8] who showed that kaolinite is the dominant mineral in the 
surface formations in the Chaillu area. The high clay contents in this unit (Table 
4) show that the deposits of the upper unit took place in a slightly agitated me-
dium, at medium energy. These deposits are allocated to the phase of clogging of 
the channel. This result is confirmed by the high value of the C/N ratio (Figure 
12). 
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The cumulative sands from the station borehole show a sigmoidal shape, with 
a regular slope, moderately straightened (Figure 5(c), Figure 5(d)). The sands 
of this hole are distinguished by fluctuations in sediment stocks. Thus, coarse 
sands range from 63.47% and 82.10%, fine sands from 5.38% and 27.39% and 
pelites from 9.13% and 15.17% (Figure 15). The sands in this unit are coarse to 
medium, moderately graded (Table 2). The Q5 fractile is variable, showing a 
slight increase in the basal unit (Figure 15). This behavior suggests variable dy-
namics of the velocity of the transporter, confirmed by the sigmoidal shape of 
the cumulative curves.  

Morphoscopic analysis of quartz grains from hospital and station boreholes 
revealed an abundance of angular and shiny grains (Figure 10). The abundance 
of this family of grains indicates an aquatic mode of transport [27] [28] [29] 
[30]. This result shows the influence of an aquatic transport corresponding in 
the context of this study to fluvial dynamics.  

The lithological analysis of the yellow formation shows a sandy-gravelly basal 
level at the outcrop, the whole surmounted by coarse to medium sands appar-
ently homogeneous, poor in clay and without apparent structure. This arrange-
ment is similar to that described by [11] [13] [31] in Gabon, and [12] [14] [32] 
in Congo; in D.R. Congo by [33] [34] [35], and in Cameroon by [36]. For these 
authors, this arrangement corresponds to the cover formation. 

The results of the particle size study show that the cumulative particle size 
curves of the sands of the yellow formation present a sigmoidal shape, with reg-
ular slopes, moderately straightened (Figure 6). The work carried out by [18] 
and [37], demonstrate that this sigmoidal shape characterizes moderately classi-
fied deposits, which is confirmed by the values of the standard deviation oscil-
lating around 0.6 in phi unit. The proportions in pelites are relatively low, rang-
ing between 0.1% and 9.82%, in fine sands between 17.25% and 33.52%, in 
coarse sands between 16.13% and 61.14% finally in gravels between 0% and 
13.07%. 
 

 

Figure 15. Vertical evolution of the granulometric facies as a function of the depth of the log of the train station borehole. 
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Morphoscopic study of the quartz grains (Figure 10) reveals a dominance of 
shiny angular grains. This characteristic indicates that these grains underwent a 
short transport in the aquatic environment. The relatively low levels of organic 
matter (Figure 12) suggest that these deposits were deposited in a highly hy-
drodynamic environment which, in the case of a river system, would correspond 
to a channel. 

The Passega’s diagram (Figure 7) shows that the sediments and sands in the 
analyzed boreholes have two modes of transport: transport by bottom haulage 
and transport by rolling. Concerning the mode of deposition, the Losson dia-
gram (Figure 8) shows two modes of deposition, namely free accumulation for 
the majority of the sands and free accumulation close to the forced deposition. 
This result shows that the current built up these deposits, which confirms the 
channel type fluvial system as described by the lithological analysis. 

Despite the similarities between the outcrop of the yellow formation deposits 
and the overburden formation described by [11] [13] [14], the general synthesis 
of the granulometric, mineralogical and chemical analysis of the yellow forma-
tion deposits in the Mossendjo sector has enabled us to highlight a channel-type 
fluvial system. 

The lithostratigraphic correlation of the boreholes carried out at the train sta-
tion and the hospital indicates that the levels observed are overcome by the yel-
low formation. At the hospital, in the silt-clay level of the upper unit, minera-
logical analyses (Table 4) show the presence of Gibbsite and laterite gravel, 
which allows us to highlight the existence of an ancient laterite cuirass which has 
been dismantled and whose pelitic fraction constitutes this deposit. This nature 
allows us to justify the existence of a gullying paleosurface that would delimit the 
two units and justifies the truncated nature of the third sequence of the lower 
unit. The truncated character of the basic formation (Figure 2) shows a supe-
rimposition of fluvial phases which are not contemporary and but diachronous. 

The general synthesis of the granulometric, mineralogical, morphoscopic and 
chemical analysis of the boreholes in the Mossendjo sector has enabled us to 
highlight three major paleoenvironmental phases: the first, the oldest, is charac-
terised by a channel type fluvial system marked by the deposits from the hospital 
and station borehole; the second, which is alluvial, corresponds to the clogging 
of the channel. These two alluvial phases are surmounted by a third, fluvial, 
channel type phase, the end of which is marked by the settlement of the yellow 
formation.  

Most pedological work carried out in the Chaillu sector by [1] [4] [5] [6] [7] 
[8] show that the superficial formations in this zone are alterites. These authors 
have highlighted three levels in these formations: The superficial horizon con-
sisting only of loose and fine textured materials; characterized by its great ho-
mogeneity of texture, structure and color. The color of the shallow horizon va-
ries from yellow ocher to red ocher. This is characteristic of ferralitic soils. The 
constituent elements do not vary significantly over the entire thickness. In the 
gravel horizon (stone line) and the weathering horizon or C horizon, different 

https://doi.org/10.4236/ojg.2021.1110025


J. N. Ngakosso Ngolo et al. 
 

 

DOI: 10.4236/ojg.2021.1110025 490 Open Journal of Geology 
 

soil horizons are differentiated in a material that seems to have evolved in place. 
It emerges from this study that in the Mossendjo sector, the superficial forma-
tions are the product of transport in a fluvial environment and that the altera-
tion profiles described by [5] and observed in the Chaillu area do not outcrop 
everywhere. 

5. Conclusions 

Sedimentological, petrographic, geochemical and morphoscopic analyzes of the 
Mossendjo deposits obtained by drilling have enabled us to highlight a chan-
nel-type fluvial system. In fact, the shiny and polished character of the grains 
constituting these deposits allows us to conclude that they have settled in an aq-
uatic system. These deposits are organized in successive positive channel-like 
sequences, but the top sequence has been truncated since it is represented only 
by its gravelly basal level. The yellow formation which outcrops throughout the 
Mossendjo area rests in gully unconformity on this underlying level. This out-
crop has the same characteristics as those described by [12] [14] in Congo and 
[13] in Gabon who attributed this formation to the superficial formation.  

But the synthesis of field and laboratory analyzes allowed us to highlight a 
channel-type fluvial system identical to that described in the lower levels except 
that the latter rests in gully unconformity on the first. Thus, we can conclude 
that there are two channel-type fluvial episodes that are diachronous. It, there-
fore, appears that the yellow formation which outcrops over much of West Cen-
tral Africa was not established everywhere by the same sedimentary dynamics. It 
is believed to be of fluvial origin in the Chaillu massif. This conclusion is in 
agreement with previous data which recognizes the existence of forest refugia 
during the arid phase ca 3000 years BP [38] [39] and to which the windy charac-
ter of the superficial formation is attributed. However, to consolidate these re-
sults, it is recommended to continue these analyzes in other regions of the Con-
go such as in the West Cuvette, geologically very close to Chaillu. 
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