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East of the Matadi square degree, the transition from the metasedimentary protoliths of the Mayumbian 
Group to the clayey-sandy deposits of the Sansikwa Subgroup recalls a similar sedimentological history but 
distinct in their paleoenvironmental evolution, contrary to previous work establishing a discontinuity for 
these two lithostratigraphic units. Microscopic analysis coupled with field data interpretation revealed a 
depositional uniformity from the metasedimentary protoliths of the Mayumbian Group to the Sansikwa 
schists, a deformation synchronism and the absence of erosional unconformity at the base of the Sansikwa 
Subgroup, demonstrating a sedimentation singularity between the two units. This continuity places the 
Sansikwa Subgroup at the top of the Mayumbian Group and brings the Lower Diamictite to the base of the 
West Congolian Group. 
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1. INTRODUCTION 

The Mpete-Ndwizi sector lies between 13° 45‘41.2’‘and 13° 55’ 8.9‘’ east 

longitude, and between 5°44‘24.7’’and 5° 46’ 8.9‘’ south latitude, in the 

central segment of the West Congo chain, more precisely in the Songololo 

territory, Central Kongo province, to the east of the square degree of 

Matadi (Figure 1).   

Figure 1: Location of the Mpete-Ndwizi sector in the Central Kongo 

province. 

In the eastern part of the Matadi square degree (Figure 2), the West Congo 

Supergroup is represented by the Mayumbian Group with talcschists, 

chloritoschists, sericite-schists, phyllades, quartzophyllades and  

quartzites intruded by the Lufu and Yeza-Yeza granite massifs and draped 

by the schistified rhyolites of Inga-Sikila underlying the West Congo Group 

with doleritic sills intruding the quartzites and shales of the Sansikwa 

Subgroup and the polygenic tillite with a clay-sandstone matrix of the 

Lower Diamictite Formation underlying the sandstones, shales and 

calcareous shales of the small-Bembezi Formation of the Haut-Shiloango 

Subgroup (Tack, 1973 ; Tack et al. , 2001). 

Figure 2: Geological framework of Central Kongo (extension of the West 

Congo chain) (Tack et al., 2001). 
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In this chain, the Sturtian Lower Diamictite Formation provides a good 

lithochronostratigraphic reference between the Tonian and Cryogenian-

Terrenevian groups, represented respectively by the Zadinian, 

Mayumbian, Sansikwa Subgroup and the Haut-Shiloango Subgroup, Upper 

Diamictite Formation, Schisto-calcareous Subgroup (Hoffman et al., 1996, 

Tack et al., 2001; Cibambula, 2016). These rocks outcrop in both the 

Mayumbe and Lower Sangha trenches (Figure. 3) (Lepersonne, 1977; Daly  

et al., 1992). These rocks outcrop in both the Mayumbe and Lower Sangha 

troughs (Figure.3), in which sedimentary deposits form an evolutionary 

sequence ranging from continental facies in intracratonic subsidence 

through continental rifts to marine facies on the passive continental 

margin (Wernick, 1985; Keen et al. 1987; Wilson, 1996; Allen and Allen, 

2005; Lepersonne, 1977; Daly et al., 1992).   

Figure 3: Simulated tectonic subdivision of the West Congo Range  

into a triple ditch (Tack et al., 2001). 

The transition from the metasedimentary protoliths of the Mayumbian 

Group to the sandy-clay deposits of the Sansikwa Subgroup observed 

between the villages of Mpete and Ndwizi suggests the existence of a 

specific lithochronostratigraphic and palaeoenvironmental discontinuity 

between these two Tonian-age lithological units belonging to the West 

Congo chain.  

In view of the above, the aim of this article is to provide answers to the 

problems of lithochronostratigraphic discontinuities previously 

established between the Mayumbian Group and the Sansikwa Subgroup 

with a view to improving knowledge of the lithostratigraphy of the West 

Congo Supergroup (Tack et al., 2001, Cibambula, 2016). 

2. METHODOLOGY

This article is the series of studies based on careful field observations 

during the geological survey and petrographic analyses in the laboratory. 

2.1 Field data collection 

The geological survey consisted of macro-petrography, identification of 

the various lithofacies and collection of samples labelled with an order 

number preceded by the initials MC derived from the names MUKEBA 

CIKALA. This field campaign also enabled strict monitoring of the 

sedimentary figures, the limits of the layers and their geometry, the 

thicknesses of the layers (benches, beds, laminations and laminae), the 

rock factories, the lithological limits between different geological 

formations as well as measurements of direction and dip made on the 

planes of stratification, schistosity and faults acquired along 7 variously 

oriented sections between the villages Mpete and Ndwizi (Figure 4.). 

Figure 4: Map showing sampling points based on geological sections taken in the field. 

2.2 Laboratory data 

The samples collected and prepared were subjected to in-depth 

petrographic interpretation. After preparation of the samples in the thin 

section workshop of the Geological and Mining Research Center, 

supplemented by that of the Geosciences Department at the University of 

Kinshasa, a microscopic description using an OPTIKA VIEW polarising 

microscope (transmitted and reflected light) at X10 magnification enabled 

the mineral phases, textures and metamorphic mineral parageneses 

present in these rocks to be identified. 

3. RESULTS

Analyses carried out in the field and in the laboratory have revealed 7 
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lithofacies, namely: 

• The conglomerate lithofacies grouped into two sub-lithofacies: 

- Lateritic matrix conglomerate (MC24A). - this is a conglomerate 
with breccias and pebbles of quartzite and quartz debris 
enveloped in a porous and cellular lateritic matrix of a very 
friable ferruginous nature, reddish to yellowish in colour. 

- Clay-sandstone matrix conglomerate (MC24B). - contains 
rounded, sub-rounded, angular clasts of migmatite, quartzite 
and limestone in a strongly consolidated greyish clay-
sandstone matrix. Microscopically, the rock shows cracked, 
rounded, subrounded, angular and automorphic quartz clasts; 
lithic fragments of various rocks and plagioclase debris in 
subautomorphic sections recognisable by their more or less 
dispersed polysynthetic macles in a dark grey silt-clay matrix 
(Photo 1). The rock is a polygenic paraconglomerate according 
to the classification of (Prothero and Schwab, 1996). 

Photo 1: Macroscopic view of the polished section of the clay-
sandstone matrix conglomerate (a) and its microscopy (b) in 

XPL and PPL. 

• Quartzite lithofacies divided into two sub-lithofacies: 

- Lited quartzite (MC03C, ST08, MC03A, MC23A et MC26). - 
Recognisable by a planar to slightly sub-planar bedding noted 
by the alternation of light grey beds with dark grey beds, under 
the microscope, this sub-lithofacies shows an alternation of 
beds composed of elongated and imbricated quartz grains with 
beds composed of sub-rounded, sub-automorphic, indented 
and engrained quartz grains with beds composed of 
xenomorphic quartz grains (Photo 2). The rock is a quartz 
arenite according to the classification of (Dott, 1996). 

Photo 2: Macroscopic view of the polished section of a lite 
quartzite (a) and its microscopy (b) in XPL and PPL. 

- Massive quartzite (MC10A, MC18, MC11, MC23C, MC13, MC22, 
MC25, MC10D, MC14 et MC10C).  - can be distinguished from 
the above by the average size of the variously coloured grains. 
Microscopically, the rock shows coarse grains of quartz that are 
cracked and sometimes indented, rounded, angular, elongated 
and xenomorphic, imbricated, dispersed and sometimes joined 
in a cement of small quartz crystals with fine-grained beds of 
xenomorphic quartz. According to the classification of, the rock 
is a quartz arenite (Photo 3) (Dott, 1996). 

Photo 3: Macroscopic view of the polished section of a 

massive quartzite (a) and its microscopy (b) in XPL and PPL. 

• Shale lithofacies (MC07). - Microscopically identifiable by fine 

mauve-coloured grains, the rock has a rough lenticular bedding with 

alternating silt-clay beds encompassing rounded and sometimes 

elongated quartz siltstones and scattered clusters of iron oxides with 

very fine clay beds (Photo 4). According to the work, the rock is a 

shale (Lundegard and Samuels, 1980). 

Photo 4: Macroscopic view of the polished section of a shale (a) and 

its microscopy (b) in XPL and PPL. 

• Chloritoschist lithofacies (ST02). - Macroscopically recognisable by 

the fine greenish to pale yellow flakey sheets under the microscope, 

the rock has a foliation highlighted by the alternation of sheets made 

up of elongated and rounded quartz silts with sericite sheets (Photos 

5). The rock is a chloritoschist according to the classification of 

(Beaux et al., 2001). 

Photo 4: Macroscopic view of the polished section of a 

chloritoschist (a) and its microscopy (b) in XPL and PPL. 

• Dolerite lithofacies divided into two sub-lithofacies: 

- Dolerite with hyalo-porphyritic texture (MC20A). - Identifiable 

by large, clear, prismatic feldspar crystals aligned in a 

preferential direction within a glassy mass. Microscopically, the 

rock shows plagioclase phenocrysts with polysynthetic macles 

on a microlithic background with pyroxene, olivine in the 

process of alteration, plagioclases occur in the form of stretched 

cubic. According to studies, the rock is a dolerite with a hyalo-

porphyritic structure (Photo 6) (Beaux et al., 2011). 

Photo 6: Macroscopic view of the polished section of a 

dolerite with hyalo-porphyritic texture (a) and its microscopy 

(b) in XPL and PPL. 

- Dolerite with hyalo-microlithic texture (MC20B). - 

Distinguished from its predecessor by a dark green mesostasis 

enclosing a variety of fine-grained minerals. Microscopically, 

the rock shows self-morphing plagioclase crystals in the form of 

prismatic rods with polysynthetic macles, ghosts of olivine in 

elongated section in the process of alteration embedded in a 

very finely crystallised mesostasis, pyroxene minerals in basal 

section with a faint green tint and a relatively strong relief. The 

rock is a dolerite with a hyalo-microlithic structure, according 

to the work of (Beaux et al., 2011) (Photo 7). 

Photo 7: Macroscopic view of the polished section of a hyalo-
microlithic dolerite (a) and its microscopy (b) in XPL and PPL. 
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4. DISCUSSION AND INTERPRETATION

The interpretation of the macro- and micro-petrography obtained from 
the rock descriptions, sedimentological models can be translated on the 
basis of the principle of uniformatism, with a view to reconstructing 
palaeomilieux and identifying their stratigraphic implications. 

4.1 Petrogenetic considerations 

We are attempting to reconstruct the conditions under which the various 
lithofacies encountered in the field were emplaced and to justify the 
lithochronostratigraphic discontinuity established between the 
Mayumbian Group and the Sansikwa Subgroup in the area between the 
villages of Mpete and Ndwizi. 

4.1.1 For conglomerates 

The monogenic nature of the conglomerate (MC43) suggests that the 
quartzite bedrock debris was agglomerated in situ by ferruginous 
solutions of pedogenetic origin, concentrating at the bottom of the valleys. 
The induration process is reminiscent of an environment with poor 
drainage in depressions, and iron precipitation occurs during the dry 
season (Michel, 1969). On the other hand, the polygenic and breccia-
pudding nature of the Lower Diamictite justifies the diversified lithofacies 
planed by the glacier along its course (Lepersonne, 1975). Its mixed 
breccia-pudding character is reflected by a mixture of clasts ranging in size 
from 2 cm to 20 cm, which are well rounded, although some are 
pentagonal in cross-section, while those smaller than 2 cm are angular. 
These clasts include boulders, pebbles, gravels and chippings embedded 
in a clay-sandstone matrix. They correspond to unstratified englacial 
deposits covered directly by the ice at the bottom, known as ground 
moraines. In addition, the presence of pebbles with planed and striated 
facets, scattered and poorly classified in a clay matrix, is reminiscent of a 
fluvioglacial depositional environment for the Lower Diamictite of Central 
Kongo (Lepersonne, 1951). 

4.1.2 For dolerites 

The hyalo-microlithic (MC20B) and hyalo-porphyric (MC20A) textures 
associated with these rocks suggest a gradation of magma cooling 
according to the depth of emplacement from a hypoabyssal to a 
hypovolcanic environment. The dolerites of Tadi Dia Sona, which are the 
semi-deep equivalent of the Mukimbungu basalt and reflect the 
asthenospheric rise during the distension initiated since the emplacement 
of doleritic silts intruding the metasediments of the Palabala Formation 
and the Gangila Greenstone Formation. These are continental tholeites 
from the aborted Mayumbe rift. 

4.1.3 For shales 

The transition from silty to clayey beds in shale beds constitutes a form of 
bottom-up grading and would be generated in deep fluvio-lacustrine 
waters by turbidity or traction currents, if we refer to the work of Kuenen 
(1950). This grading would represent the common product of normal 
sedimentation of muds interrupted during storms at the origin of turbidity 
currents. These would deposit sands and silts. The deposition of muds 
takes place during periods of calm water, just before and after rough water 
conditions when there is still a weak flow current as suggested, elsewhere, 
by Kuenen and Migliorini (1950) and Hayes (1967). Pettijohn (1957) 
considers other agents such as deposition in the last stages of a heavy 
flood, periodic silting of the distributaries of lake deltas or sedimentation 
from either the gradual decrease in the velocity and competence of the 
current, or from the suspension in which grains of all sizes are transported 
and out of which they are deposited in shallow waters. 

4.1.4 Concerning the alternation of shale beds and sandstone and shale 
beds 

It would occur as a result of the periodic repetition of hydrodynamic 
changes, the most appropriate mechanism for producing alternations of 
beds and banks of different lithological types. Admittedly, these changes 
from coarser to finer materials are not the result of short-term changes, 
but rather of long-term changes in hydrodynamic conditions in the basin 
or in the fluvial systems feeding the depositional basin. 

4.1.5 For the metasediments of the Mayumbian Group 

The sericite and quartz paragenesis in the chloritoschists underlying the 
phyllades, which pass laterally to the shales of the Sansikwa Subgroup, 
results from epizonal metamorphism of diagenetic clays via their 
anchizone polymorphs (Figure 5). In the sericite schists, sericite, which 
begins to appear at 400°C in the epizone, is the detrital legacy of shales 
(ST04). In addition, the orientation of the sericite and chlorite pebbles 
highlights the recrystallisation layering acquired perpendicular to the 
maximum stress during NNW-SSE folding of the Lower Neoproterozoic-

Paleozoic West Congo orogenic cycle (Cibambula, 2016). 

Figure 5: Pressure-temperature diagram illustrating the metamorphic 
domain (Chevalier, 2007). 

4.2 Lithochronostratigraphic discontinuity between the Mayumbian 
Group and the Sansikwa Subgroup   

In the region between Mpete and Ndwizi, the transition from the protoliths 
of the Mayumbian metasediments to the sandy-clay deposits of the 
Sansikwa Subgroup recalls a sedimentological history that is similar but 
distinct in its evolution.  

However, the sedimentary pile of the Sansikwa Subgroup (Table 1), 

composed of alternating clay and sand, is similar to the protoliths of the 

phyllades, chloritoschists, sericite-schists and metaquartzites of the 

Koromazo, Sikila, Mont Lungu and Ndwizi Formations that make up the 

Mayumbian Group (Lepersonne, 1974). The work maintains that these 

rocks result from the metamorphism of finely bedded shales, the bedding 

of which can be seen in the alternation of dark clay beds and light 

sandstone/silt beds (Beaux et al., 2011). The polymorphic changes in the 

clays and the metamorphic recrystallisation of chlorite and sericite 

indicate the transition from diagenesis (the Mpete, Bangu and Nganga 

shales) to typical anchizone and epizone metamorphism (Figure.5), 

represented respectively by the phyllades of the Tadi-di-Mosi village and 

the chloritoschists and sericite-schists of the Nduizi, Koromazo, Sikila and 

Mont Lungu Formations. 

Table 1: Lithostratigraphic subdivision of the West Congo Range 
(Tack. 1976; Cahen 1978; Cahen and Lepersonne, 1981) and revised 

by (Tack et al., 2001). 

Lithostratigraphic 
units 

Lithofacies Protoliths 

Sansikwa sub-
group 

- Zonal shales ; 

- Alternating shales 
and quartzites ; 

Quartzites ; 

- dolerite sills. 

Mayumbian Group Ndwizi Formation Shales, sandstone. 

Table 1(Cont.): Lithostratigraphic subdivision of the West Congo 
Range (Tack. 1976; Cahen 1978; Cahen and Lepersonne, 1981) and 

revised by (Tack et al., 2001). 

Mount Koromazo 
Formation : 

sericitoschists, 
metaquartzites and 

phyllades. 

Shales, sandstone. 

Mount Lungu 
Formation :  

sericitoschists, 
chloritoschists and 
sericite quartzites. 

Shales, sandstone. 
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Sikila Formation :  
intercalations of 
sericitoschists, 

chloritoschists and 
micaceous quartzites. 

Shales, sandstone 

Intrusion of Lufu and 
Yoyo Granites 

The alternation of sandstone and clay beds in the metasedimentary 
protoliths of the Mayumbian Group (Table 1) suggests that the 
sedimentary input remained unchanged during the Tonian of the West 
Congo Range and that the palaeomilieu of deposition remained 
continental, more precisely fluvio-lacustrine, as evidenced by the presence 
of ripple-marks in the Sansikwa Subgroup. This continental palaeomilieu 
of deposition is further confirmed, according to the study, by the 
intercalation of the Gangila continental tholeites, the Palabala-d'Inga 
rhyolitic nappes and the Tadi dia Sona, Kimuaka and Isangila dolerite sills 
(Dewey, 1982). In addition, the lithospheric stretching affecting the 
Congo-Sao Francisco craton surrounded by the transmazonian-Kimezian 
supra-crustal in the Rodinia Supercontinent gave rise to the Mayumbe 
trough, where the Zadinian schist protoliths were deposited, Mayumbian 
schists and Sansikwa sediments confirms an evolutionary sequence from 
fluvio-lacustrine sedimentary basins suitable for intracratonic subsidence 
to continental rifts for Zadinian-Mayumbian schists and Sansikwa 
sediments. These characteristics suggest that the Tonian sedimentary 
deposits (Table 2) of the West Congo Range were marked by alternating 
sandy/silty and clayey levels and by cyclical increases in the thickness of 
the sandy levels: the large sandstone beds of the Matadi Formation at the 
top of the Zadinian Group and thick quartzite beds at the top of the 
Sansikwa Subgroup overlying the Mayumbian Group.  

Table 2: Ideal sedimentary sequence illustrating cyclic clay-sand 
interstratification in the Tonian deposits of the West Congo Supergroup. 

On the Mpete-Ndwizi geological section, taking into account the East-West 
lateral transition from shales to shales via phyllades, the non-existence of 
the Mayumbian clast conglomerate at the base of the Sansikwa Subgroup 
and the erosional unconformity between these two lithological units, there 
are sedimentological grounds for, invalidate the lithochronostratigraphic 
discontinuity established between the Mayumbian Group and the 
Sansikwa Subgroup, the existence of two orogenic cycles and the 
posteriority of the sedimentary deposition constituting the rocks of the 
Sansikwa Subgroup to the West Congo synkinematic metamorphism 
affecting the protoliths of the metasediments of the Mayumbian Group. On 
the basis of the above arguments, it can be argued that there is 
lithochronostratigraphic continuity between the Mayumbian Group and 
the Sansikwa Subgroup.  

This continuity is similar to the studies on the Sibiti square step belonging 
to the same Range in the Republic of Congo (J. Cosson and P. Nicolini, 
1959). These authors group the Moussouva (Mbeia) Series with that of 
Mvouti (Banza) in the Bamba Mountain System, the lithostratigraphic 
equivalent of the West Congolian Group, because of the similarity of their 
sediments and the tectogenic unit they form. And they consider that the 
Lower Tillite Series forms the base of the Western Congo System. 

The hypothesis of discontinuity insinuated by lithological change, apart 
from magmatic intrusions and outpourings, from the base of the Zadinian 
to the summit surface of the Sansikwa Subgroup, does not conform to the 
criterion of lithostratigraphic subdivision as defined by the 
Subcommission on Stratigraphic Classification of the International Union 

of Geological Societies (Tack et al., 2001). This is reinforced by the change 
in depositional environments during the Sturtian period, when the Lower 
Diamictite Formation was deposited. In other words, the boundary 
between the Tonian and Sturtian periods in the West Congo-Kongo Central 
chain is marked by a change in the environments to which specific 
sedimentations are attributed: the shale-sandstone alternation in the 
fluvio-lacustrine environment during the Tonian and the glacial 
conglomerate (Lower Diamictite) during the Sturtian.  

The similarity between the fault networks affecting the Sansikwa 
Subgroup and those observed in the Mayumbian Group in the Mayumbe 
Graben may also support lithostratigraphic uniqueness, given that these 
faults are responsible for subsidence from the deposition of the Zadinian 
through the Mayumbian Group to the deposition of the Sansikwa 
Subgroup. This implies that the similarity in the development of the mobile 
material and the depositional environments can be explained by the near 
equality between the rejection of the faults that created the space available 
in the Sansikwa Subgroup and that of the faults in the Zadinian-
Mayumbian fluvio-lacustrine environment prior to the establishment of 
the carbonate deposits of the passive margin of Sekelolo black limestone 
of the Haut-Shiloango Subgroup.  

5. CONCLUSION

The lithochronostratigraphic breaks previously established between the 
Mayumbian Group and the Sansikwa Subgroup are rather minor 
discontinuities based on the lithological difference linked to the decrease 
in West Congo orogenic pressure with an easterly vergence noted by the 
progressive passage from the shales of the Sansikwa Subgroup located to 
the east to the sericite and chlorite schists passing through the phyllades 
of the Mayumbian Group on the right bank of the Bembezi River. Sansikwa 
Group in the east to the sericite and chlorite shales, passing through the 
phyllades of the Mayumbian Group on the right bank of the Bembezi River 
(Matete) with a sub-meridian flow in the west. Sedimentological 
characterisation reveals a uniformity of deposits and sedimentary 
environments from the protoliths of the Mayumbian schists  to the 
Sansikwa shales and the absence of an erosional palaeosurface at the base 
of the Sansikwa Subgroup. 
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