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Abstract 

The geology of the Bangui region is not very known, although sufficient data exist. However, the 

lithostratigraphic synthesis remains limited. The presence of certain rock types such as dolerite sills in 

sandstones can be observed as a consequence of extensional tectonics in the region. The dolerites of the 

Bangui-Mbaiki-Boali series correspond in composition to ferruginous subalkaline basalts of the tholeiite 

affinity. They are enriched in LILE, HFSE and LREE with low concentrations of Ni and Cr, and have ex-

perienced fractional crystallization with fractionation of olivine and pyroxene. Parental magmas were 

formed in shallow conditions of garnet instability. They are characterized by a high degree of oxidation 

and an increased content of fluid. The source for the dolerites could be enriched protoliths from the sub-

continental lithospheric mantle. The Bangui dolerites were formed in an intraplate setting. 
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Introduction 
The formations of the Bangui-Mbaiki-Boda-Boali 

series were described by [1‒6]. In Bangui, they are pre-

sented as an ensemble which is slightly or not folded, 

mylonitised, and cut through by various intrusions. It is 

made up of the Yangana-Pama-Boda series of sericite, 

black sandstone-quartzite, black Bimbo conglomerate, 

Fatima limestone, and grey sandstone-quartzite with 

shale layers from bottom to top (Fig. 1). 

New observations in the Daouba Kassai hill located 

in the north-eastern periphery of Bangui in Central Af-

rican Republic (CAR), with dominating in the Boy-

Rabe, the north-eastern district of Bangui, in the base of 

National Guard and Ngaragba district, have revealed 

outcrops of previously undescribed weakly deformed 

 doleritic sills in metamorphosed sandstone-quartzites of 

the Bangui series. Similar sills have been described in 

this series elsewhere at the Boali (north-west of Ban-

gui), the Palambo (south-east of Bangui) and Mbaiki- 

Bagandou (south-west). 

These sills are metric to decametric, occur over the 

Boy-Rabe breccias and intercalated in mylonitic 

schists. These dolerites are located between 4°19'N and 

4°31'N, and between longitude of 18°58079'E and 

18°58090'E.  

The dolerites described in this study are five mas-

sifs, which occur in point form. The petrographic and 

chemical composition of these dolerites and their geo-

tectonic environment indicate that they were emplaced 

during the pre-Pan-African extensional phase. 
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Fig. 1. Geological sketch of Bangui and surroundings. 

[Рис. 1. Схематическая геологическая карта Банги и окрестностей.] 

 

Geological context 

The Oubangui River flows through quartzites that out-

crop on both sides of the river, from upstream to the con-

fluence with the Kotto. These formations, from the Possel 

region upstream of Palambo to the region of Moungoum-

ba, not far from the border with Congo-Brazzaville, are 

related to the Bangui-Mbaiki-Boali formation, which is a 

schistose sandstone dominated formation of the Middle to 

Upper Proterozoic that occupies almost the entire south-

ern part of the Central African Republic from the conflu-

ence of the Kotto River with the Oubangui River to the 

town of Moungoumba on the border with Congo-

Brazzaville. It extends on either side of the Central Afri-

can – Congo Democratic Republic border. These for-

mations cover the strongly metamorphosed formations of 

the Paleoproterozoic and Archean with major uncon-

formity. They are intruded in places by granite, granodio-

rite, diorite and especially dolerite. They are essentially 

made up from top to bottom of a sandstone-quartzite 

block intercalated with shales known as the Bangui for-

mation, a carbonate formation known as the Fatima-

Bobassa-Damara-Possel series and sericite shales known 

as the Yangana-Pama-Yadji series. These deposits are 

intruded in places by granite, granodiorite, diorite and 

especially dolerite. 

 

Structural geology and geochronology 

According to many authors [1‒3, 6‒8] the Precambri-

an basement in the territory of CAR underwent several 

episodes of the Pan-African orogeny (ca. 550 Ma). A. 

Doyemet [6] states that the Yangana Yadji Pama Boda 

series which underlies the Bangui-Mbaiki-Boali for-

mation in the broadest sense is affected by the first phase 

of the Eburnian I orogeny. The Bangui Mbaiki Boda 

Boali series, consisting of quartzites and schists, is affect-

ed by weak metamorphism. It would be undergone by the 

Eburnian II or Transamazonian orogeny. 

The post-Eburnian II sandstone-carbonate cover 

(Bimbo Series with limestone, arkose sandstone and 

black conglomerate) is thought to have been affected by 

the Kibaran tectono-magmatic event, which is responsi-

ble for the setting up of an overthrust by a shortening of 

medium equatorial orientation marked by submeridian 

structures [6] (Fig. 2). 

All previous authors point out the complexity of the 

geology of the area due to the Cenozoic deposits that 

mask the formations in the depressions. The tectonic 

structures of the Bangui geological formations have 

been studied by the authors mentioned above. However, 

the actual geometry of the structures and formations 

remains to be clarified if not defined. The most marked 

geological structures in the Bangui area are faults, often 

overlapping towards the west, and small isoclinal folds 

in the sandstone-quartzites and tight folds in the pelitic 

layers, notably in the Panthères hill, Daouba Kassai and 

the Ouango and Loko quarry. In the Bangui plain, all the 

relationships between the formations and structures are 

largely masked by laterites. 
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Fig. 2. Location of major geological units (after [1] reproduced by [6]). Legends: (1) – direction of schistosity; (2) – overlap; (3) – anti-

cline axis; (4) – syncline axis; (5) – fractures and faults; (6) – quartzite; (7) – cuirasse; (8) – amphibolite and micaschist; (9) – quartzite, 

sandstone; (10) – karstic morphology; (11) – conglomerate; (12) – chert and limestone; (13) – limestone recognised by sounding; (14) – 

chlorite and sericite schists (YPB). 

[Рис. 2. Расположение основных геологических единиц (по [1] воспроизведено по [6]). Условные обозначения: 1 – направле-

ние сланцеватости; 2 – перекрытие; 3 – ось антиклинали; 4 – ось синклинали; 5 – трещины и разломы; 6 – кварцит; 7 – кираса; 8 – 

амфиболит и слюдяной сланец; 9 – кварцит, песчаник; 10 – карстовая морфология; 11 – конгломерат; 12 – кремнистый сланец и 

известняк; 13 – известняк, выделенный зондированием; 14 – хлоритовые и серицитовые сланцы (ХСЛ).] 

 

In the hypothesis of the structuring of the Bangui se-

ries, A. Doyemet [6] purposes that the quartzites which 

overlie the limestones are in an abnormal position and are 

therefore overlapping. These quartzites of the Bangui 

series would then belong to a higher unit whose root 

would be located in the Panthères hill and to which 

quartzite of the right bank of the M'poko could belong. In 

this hypothesis, there would be at least two overlapping 

units: the lower unit and the unit higher than the detached 

Bangui unit, which would have a much greater extent than 

the lower one; the overlapping of this unit would be main-

ly identifiable in the western sector. Doyemet [6] then 

notes that the submeridian structures are not only inter-

sected but offset by the shearing and conjugate faults, 

respectively senestrial and dextral, which would then be 

posterior (or late) to the thrust. This would be a major 

structural feature of the Bangui series, which probably 

distorted the major orientations of the folds and the me-

ridional schistosity. Field work and some interpretation of 

the available borehole and geophysical data carried out 

for better understanding of the tectonic events and fault 

network of the Bangui series revealed that the faulted 

system is divided into three families (N10-N30, N130-

N150 and N60-N80) (Fig. 3, 4). 

The first family would correspond to the overthrust 

and would be prior to the other two, conjugated, which 

are shearing and are associated with subequatorial con-

straints. The other two families would affect the Gbayas 

nappe. They would then probably have been reused in the 

Pan-African orogeny. 

As the Kibaran convergence affected the whole Ban-

gui series, the quartzite of Bangui and the formations of 

Bimbo would predate the Kibaran. The Bangui series 

could therefore have been metamorphosed during the em-

placement of granitoids (Mbi granite). It would therefore 

be affected by the Eburnian II, thus modifying the strati-

graphic succession proposed by J. L. Poidevin [2]. The 

contact between the Fatima limestones to the east and the 

sandstones of the Bimbo series is thought to be submerid-

ian overall. The carbonates overlap the quartzites of the 

Bangui series. The Fatima series is said to be duplicated. 

This redoubling, linked to folded structures diverted to-

wards the west, is analogous to those found associated 

with tectonic ramp structures (anticlines and synclines). 

We will not discuss the above as our study focuses on-

ly on the Boy-Rabe area where a south-western thrust is 

caused by a north-western shear fault. This caused the 

intrusion of a dolerite sill and created a scaling. 



H. F. A. Mapoka, J. Biandja, K. A. Savko, S. M. N’gbatouka, N. S. Bazikov 

68                                                              Proceedings of Voronezh State University. Series: Geology. 2023, no. 1, 65–79 

 
Lithology 

The lithological succession of the Bangui series is 

very complex, and has been the subject of several inter-

pretations by previous authors [1‒4, 6]. 

According to the lithostratigraphy of Bangui, it is 

characterised by schists and quartzites to the north and 

north-east that belong to the Bangui and Yangana series. 

Their degree of metamorphism is low. Limestones, dolo-

mites and quartzites in decreasing succession in the south-

west constitute the Fatima series. The superficial for-

mations are represented by alluvium, sand, clay and later-

ite (Fig. 5). 

The upper part of this series is made up of a quarzite-

pelite alternation of unknown thickness and poorly stud-

ied, but rather with relatively coarse elements at the base 

and more pelitic at the top. In the present study, we pro-

pose to complete this lithological succession in its sum-

mit part with a conglomerate and to highlight the Boy-

Rabe dolerite sill at the base of the quartzites in the 

shear fault, which is the origin of mylonitic schist layers 

and breccias with quartzite fragments and very laminat-

ed coarse pebbles (Fig. 6). 

 

Fig. 5. Lithostratigraphic synthesis. 

[Рис. 5. Литостратиграфический синтез.] 

 

 

Fig. 6. New schematic synthesis of the litho-stratigraphic succession of Bangui (SW-NE section). 

[Рис. 6. Новый схематический синтез литостратиграфической последовательности Банги (разрез ЮЗ-СВ).] 

 

Petrographic description 

The Bangui-Mbaiki-Boali Formation has been the 

subject of many previous works. The present study will 

only focus on the description of the upper conglomerate, 

the dolerite, the mylonitic schists and the breccia met at 

Boy-Rabe and never described before.  

The upper conglomerate (Fig. 7 a, b), within the frame 

of the section shown in Fig. 5, is at the base of each layer.  

 

 

 

Fig. 3. Schematic section illustrating the hypothetical geo-

metry of the geological formations of the Bangui sector in the 

first hypothesis (redrawn after [6]). 

[Рис. 3. Схематический разрез, иллюстрирующий гипо-

тетическую геометрию геологических образований сек-

тора Банги в первой гипотезе (перерисован по [6]).] 

 
Fig. 4. Schematic section illustrating the possible geometry of 

the geological formations of the Bangui area in the second 

hypothesis (redrawn after [6]). 

[Рис. 4. Схематический разрез, иллюстрирующий воз-

можную геометрию геологических образований района 

Банги во второй гипотезе (перерисован по [6]).] 



Dolerite sills in the sandstone of Bangui, Central African Republic: geochemistry and petrology 

Вестник Воронежского государственного университета. Серия: Геология. 2023, № 1, 65–79                             69 

 

Fig. 7. Outcrop pictures: (a, b) – upper conglomerates with rounded (a) and flattened (b) pebbles; (c, d) – various facies of tectonic breccia; 

(e, f) – breccia overlying the laminated conglomerate (e) and mylonitic schists to sericite shale (f); (g, h) – breccia with coarse fragments, 

Boy Rabe. 

[Рис. 7. Картины обнажения: a, b – верхние конгломераты с окатанной (а) и уплощенной (b) галькой; c, d – различные фации тек-

тонической брекчии; e, f – брекчии, залегающие на слоистых конгломератах (e) и милонитовых сланцах до серицитовых сланцев 

(f); g, h – брекчия с крупными обломками, Бой-Рабе.] 
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It is a very coarse, non-metamorphosed conglomerate, 

with centimetric to decimetric pebbles, poorly consolidat-

ed, and with clay cement. It is found at the top of the hill 

overlooking the base of national guard and the road to 

Ngaragba district. The pebbles are composed of quartz 

and various well rolled rocks. This layer, towards 

Ngaragba, is more than twenty meters thick. It does not 

have visible bedding and covers the quartz sandstone. At 

the top of the hill overlooking the camp de Roux (military 

base), the conglomerate indicates the beginning of a 

shearing orientation. The pebbles are flattened. This con-

glomerate covers the previous conglomerate. 

The breccia of Boy-Rabe (Fig. 7 c, d). Behind the Na-

tional Assembly this conglomerate is entirely sheared. 

The pebbles are decimetric, oblong, recrystallised, lami-

nated, fractured and clogged with mylonitic cement. They 

are mixed with quartzite fragments having undergone the 

same deformations. The fractures are filled with dissolu-

tion quartz giving tension slot figures. These breccias are 

above the conglomerate described above. 

The breccia overlying the laminated conglomerate 

(Fig. 7 e, f). This level consists of centimetric to decimet-

ric quartzite fragments also highly laminated, recrystal-

lized, fractured and cemented by recrystallized quartz or 

mylonitic clay schists. 

The mylonitic schists (Fig. 8). This breccia is overlain 

by a lustrous sericite schist with millimetre to centimetre 

fragments of quartzite showing pressure queues typical of 

shear zones. The shale is covered by a coarse breccia lay-

er with slightly elongated, fractured and little or not re-

crystallised decametric fragments whose cracks are not 

sealed but cemented together by clay resulting from 

crushing. This breccia is overlain by finer mylonitic shale 

with millimetric quartzite fragments. It has a thickness 

exceeding the hundred meters and also includes intercala-

tions of sandstone. It is directly surmounted by the sand-

stone with which it has a normal contact. 

 

 

Fig. 8. Fine-grained mylonitic shale with millimetric sandstone 

fragments of Boy-Rabe. 

[Рис. 8. Мелкозернистый милонитовый сланец с миллимет-

ровыми обломками песчаника Бой-Рабе.] 

 

Dolerites. Dolerite is intruded into the mylonitics 

schist. Its color is green with a characteristic dolerite tex-

ture and sometimes with hornfels at the contact. The min-

eralogy consists of olivine, pyroxene, plagioclase, chlo-

rite, and sometimes garnets and sulfides (Fig. 9).  

The rock is 40 to 50 m thick with a lateral extension at 

an outcrop of about 100 m. It exhibits flow schistosity. 

The cleavage fracture is probably caused by late thrusting 

movements sin- or post-thrust fractures affecting the se-

ries of Bangui. 
 

 

Fig. 9. Outcrop pictures: (1) – dolerite sill consistent with the 

schistosity of the mylonitic schists; (2) – outcrop of dolerite show-

ing a roughly east-west fracture; (3) – ball-shaped cutting of the 

dolerite. 

[Рис. 9. Картины обнажений: 1 – долеритовый силл, соответ-

ствующий сланцеватости милонитовых сланцев; 2 – обнажение 

долеритов с разломом примерно с востока на запад; 3 – шаро-

видная огранка долерита.] 

 

Petrography and mineralogy 

Among the studied rocks, four magmatic rock samples 

of the Bangui-Mbaiki-Boali series (RU4, Palambo; RU5, 

Bagandou; RU6, Bangui and RU7, Boali of CAR) and 

one metamorphic rock from Bangassou (RU3, CAR) were 

selected. These rocks intrude the Bangui-Mbaiki-Boali 

series at various locations. The aim of the present work is 

to characterise their magmatic features, which we suspect 

to be post-kinematically orogenic but of the same tectonic 

event.  

They are slightly oriented massive basalts. Horn-

blende is the main mineral, garnet is omnipresent, plagio-

clase occurs in rods and myrmekites, and clinopyroxenes 

are present in the interstices. The amphibolite with garnet 

has a fabric marked by elongated dark green amphiboles, 

rare plagioclase, quartz, garnet and titanite. The amphibo-

lite is intruded by granite or gabbro-dolerite. 

 

Amphibolite with garnet of Bangassou Grenat (RU3) 

This amphibolite was collected at Bangassou in the 

south-east of CAR. It has a granoblastic oriented texture 

and bears the imprint of a deformation characterised by 

banding. It is a rock with often elongated crystals. The 

mineralogy consists of amphibole, quartz, titanite, rare 

plagioclase, fractured and elongated garnet. The fractures 

are always fulfilled by iron oxides (Fig. 10). 

The thin sections show that the texture is mainly 
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lepidogranoblastic, marked by deformation highlighted 

in the amphibolite by amphiboles associated with 

quartz crystals, and also deformed garnet (Fig 10 h, i). 

The amphibole in this rock is essentially green horn-

blende with strong pleochroism. Quartz is either small 

(0.08 to 0.36 mm) or elongated and amoeboid (Fig. 10

a, b). Plagioclase is rare in this amphibolite and shows 

an altered dirty patch, often with secondary epidote 

grains. Rare titanite (Fig. 10 i) is idiomorphic, strongly 

pleochroic with a characteristic shape. Garnet is ob-

served not often. It is deformed and elongated, proba-

bly due to a stress. 

 

 

Fig. 10. Microstructure of the garnet-bearing amphibolite, Bangassou, (RU3). 

[Рис. 10. Микроструктура гранатсодержащего амфиболита, Бангасу, (RU3).] 

 

Daouba Kassai dolerites 

Dolerite with quartz (RU4) is shown in Fig. 11 a–h. 

Quartz dolerite (RU7) (Fig. 11 i). These dolerites are 

found in the foothills, where residual pockets of extensive 

weathering are observed. They are intruded into the my-

lonitic schists. 

Alterated dolerite with quartz (RU6) (Fig. 12). This 

rock shows significant alteration with also the presence of 

myrmekites showing its position in a low part of the hill 

environment. Intense alteration of the feldspars, up to 

their albitisation, is observed. In addition, the granophyric 

intergrowths (quartz-feldspar) (Fig. 12 f), are the charac-

teristic for the metamorphic minerals. 

Both types of dolerite have undergone a high degree 

of alteration showing strong oxidation of the ferromag-

nesian minerals. The first type (RU4 and RU7) shows 

less altered rocks, while the second type (RU6) is totally 

altered. Plagioclase and pyroxene are replaced by epi-

dote and actinolite, respectively. The primary oxide 

grains occupy the interstices between the plagioclase 

crystals. They can also appear at the expense of ferro-

magnesian minerals. Pyroxenes are augite, often altered 

to amphibole, with relics observable. Plagioclase, py-

roxene and amphibole are intersertal and ophitic in tex-

ture. Plagioclase is often replaced by epidote and occurs 

in two forms: tabular phenocrysts (RU4) and prismatic 

crystals and their intergrowths. Their edges are studded 

with granular epidote. Some albitic plagioclases are 

covered with a felting of the sericite small flakes which 

is the evidence of the alteration. Pseudomorphoses of 

actinolite are developed after xenomorphic augite in the 

form of rosettes (RU4 and RU6), or augite forms pheno-

crysts embedded in plagioclase. Opaque minerals, which 

are quite rare, are sometimes included in the pyroxene 

and plagioclase. Epidote is the alteration product of pla-

gioclase. Myrmekites (RU6) are buds of potassium feld-

spar containing quartz vermicules which develop in it. 

Thus, they result from the replacement of K in the po-

tassium feldspar by Ca-Na (plagioclase) with the re-

lease of silica. 
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Fig. 11. Microstructure of dolerite with quartz, Daouba Kassai: (a–h – sample RU4; i – sample RU7). 

[Рис. 11. Микроструктура долерита с кварцем, Дауба Кассаи: (a–h – обр. РУ4; i – обр. РУ7).] 

 

 

Fig. 12. Microstructure of alterated dolerite with quartz, Bangui, (RU6). 

[Рис. 12. Микроструктура измененного долерита с кварцем, Банги, (RU6).] 
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Geochemistry 

Major element analysis was obtained for 4 dolerites 

(RU4, Palambo; RU5, Bagandou; RU6, Bangui and RU7, 

Boali of CAR) and one Bangassou amphibolite (RU3, 

CAR) as an additional sample for comparison (Table 1). 

In the Bangassou area, the amphibolite is generally gar-

net-bearing, which is cut by poorly oriented granite and 

gabbro-dolerite intrusions. This amphibolite may be the 

result of these basic rocks metamorphism, so it may have 

the same origin. The concentration of trace elements for 

these rocks is also shown in Table 1. 

Dolerites have compositional similarity with amphibo-

lites and will be considered together further. SiO2 varies 

from 45.6 to 50.2 wt. % (Table 1). Mafic rocks are en-

riched with Fe2O3tot (14.8–19.9 wt. %; Mg# = 0.17–0.31), 

TiO2 (1.43–4.41 wt. %) and P2O5 (0.15–0.63 wt. %). Al-

kali contents (Na2O + K2O) vary from 2.39 to 4.19 wt. %, 

with Na2O dominating over K2O. In the SiO2 – (Na2O + 

K2O) classification diagram, the rock composition points 

are located in the fields of basalt (Fig. 13 a). 

The oxides show a good correlation in the diagrams 

with SiO2 on the x-axis, although they are taken from 

rather distant points. One point, the amphibolite, is out-

side this correlation. Alkalis, alumina and at certain extent 

calcium show a positive correlation with silica while iron, 

titanium, magnesium, manganese and phosphorus have a 

negative correlation (Fig. 14).  

The distribution of trace elements shows depletion in 

the "mantle" elements such as Ni (49–97 ppm) and Cr 

(52–198 ppm), but a pronounced enrichment of V (287–

487 ppm) and Cu (202–419 ppm). Dolerites are enriched 

in LILE (large ion lithophile elements), namely Rb (5–32 

ppm, av. 23 ppm), Sr (154–367 ppm, av. 252 ppm), Ba 

(30–303 ppm, av. 137 ppm), HFSE (high field strength 

elements) such as Nb (6–29 ppm, av. 16 ppm), Zr (83–

325 ppm), Y (20–56 ppm, av. 38 ppm) and LREE (light 

rare earths elements). 

 

 

Table 1. Geochemical analyses of dolerites and amphibolite 

[Табл. 1. Геохимический анализ долеритов и амфиболитов] 

wt. % RU4 RU6 RU5 RU7 RU3 

SiO2 45.64 50.2 48.36 46.98 47.5 

TiO2 4.41 2.25 1.51 3.99 1.43 

Al2O3 12.09 14.13 11.78 12.67 11.73 

Fe2O3tot 19.88 14.84 16.51 18.74 17.94 

MnO 0.26 0.19 0.25 0.22 0.23 

MgO 4.47 4.51 7.29 3.84 6.48 

CaO 9.47 9.09 11.61 9.34 11.72 

Na2O 2.17 3.08 2.3 2.5 2.07 

K2O 0.74 1.11 0.09 0.9 0.59 

P2O5 0.63 0.36 0.15 0.59 0.14 

K2O+ Na2O 3.91 4.19 2.39 3.4 2.66 

Mg# 0.18 0.23 0.31 0.17 0.27 

ppm  

S 246 396 201 334 150 

V 487 324 287 441 395 

Cr 84 56 198 52 121 

Co 72 64 56 60 91 

Ni 63 50 97 49 85 

Cu 334 202 237 419 224 

Zn 157 121 123 152 112 

Rb 23 32 < 5 32 23 

Sr 180 367 356 201 154 

Y 54 39 20 56 22 

Zr 306 235 106 325 83 

Nb 19 29 6 21 6 

Ba 81 303 < 30 145 127 

La 34 38 < 8 31 < 8 

Ce 171 123 67 157 45 

Nd 39 34 12 42 12 

Pb 7 12 9 8 7 

Ti/Y 490 346 453 428 390 

Zr/Y 5.6 6.0 5.3 5.8 3.8 

Nb/YPM 11.9 8.6 4.4 12.3 4.8 
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Fig. 13. Discrimination diagrams for the dolerites after [9]: (a) 

– total alkalis (K2O + Na2O) vs. silica (SiO2); (b) – Nb/Y vs. 

Zr/TiO2; (c) – whole-rock alkali (K2O + Na2O)–Fe2O3tot–MgO 

(AFM). 

[Рис. 13. Дискриминационные диаграммы для долеритов 

по [9]: а – суммы щелочей (K2O + Na2O) и кремнезема (SiO2); 

b – Nb/Y в сравнении с Zr/TiO2; c – общепородная щелочь 

(K2O + Na2O)–Fe2O3общ–MgO (АСМ).] 

 

 

       

 

 

 

 
 

Fig. 14. Binary diagrams of the major elements. 

[Рис. 14. Бинарные диаграммы основных элементов.] 
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Discussion 

In Bangui, as in Palambo to the east and Mbaiki to 

the west, tangential tectonics towards the south-west 

have been confirmed, creating a cuesta landscape in 

Bangui and causing, as in Palambo and Mbaiki, the em-

placement of dolerite sills. This thrusting has given beds 

each composed of a fractured recrystallised flattened 

pebble breccia, breccia with quartzite fragments having 

undergone the same deformations as the flattened pebble 

breccia, mylonitic sericite schists and finally mylonitic 

shales in normal contact with the overlying quartzites, 

quartz sandstone, sandstone with clayey cement and 

conglomerates that are not very or not at all consolidat-

ed. The Bangui Formation is terminated by unconsoli-

dated or weakly consolidated conglomerate with rolled 

fragments. The shales described by previous authors in 

Bangui from Ngaragba to Boy-Rabe are actually my-

lonits resulting from a thrust. 

Dyke swarms have previously been studied in the 

Central African subregion [10]. Dolerite dyke swarms in 

the Lopo (Nola) in the southeast of the CAR are com-

posed of continental tholeiites and belong to the pre-

Pan-African phase of extension, which occurred about 1 

Ga. The dolerites of the Precambrian Sembe-Ouesso 

Basin (RC) were emplaced during crustal distension and 

are characterized by two types of dolerites: quartz-

alkaline dolerites and olivine dolerites of tholeiitic affin-

ity. In the regions of Mayo, Ulo-Lere and Baburi-Figil 

(northern Cameroon), two types of basic magmatism 

(tholeiitic and alkaline) were identified in the continen-

tal extension zone and veins of olivine dolerites (conti-

nental tholeiites) associated with basalts and microgab-

bro were characterized by [11]. At the same time, dykes 

of continental dolerites of the tholeiitic series were iden-

tified in the Alkaline Province of Cameroon [12]. The 

geochemical characteristics of the basite dykes of the 

Mayombe chain in the southwest Congo with a transi-

tional tholeiite affinity in extension zones are given 

in [13]. 

Our results on geochemistry do not contradict the 

above data on basalts from the Central African subregion. 

The dolerites of the Bangui-Mbaiki-Boali series corre-

spond in composition to subalkaline basalts of the 

tholeiite affinity (Fig. 13 b, c). High iron content and low 

concentrations of compatible elements such as Ni and Cr 

indicate the evolutionary nature of dolerite melts due to 

the fractional crystallization of parental magmas, and a 

high degree of olivine and pyroxenes fractionation. The 

values of the Ti/Y ratio < 500 indicate a shallow garnet-

less source of magma generation. 

High contents of Cu and V suggest a strong differenti-

ation of mafic magma with an increased content of the 

fluid component. Another reason could be the high oxy-

gen fugacity in the basite melt [14]. Although V and Cu 

are compatible elements, under relatively oxidizing condi-

tions the high valence of V
5+

 and Cu
2+

 (and even Cu
3+

) 

does not allow them to be in the composition of rock-

forming minerals. Therefore, they accumulate in the re-

sidual melt. In the Cu/Zr in primary magma versus Zr 

(ppm) diagram, dolerite composition points fall into a 

region with high fO2 values, sufficiently above the QFM 

buffer (Fig. 15).  

The geochemical signatures of the Bangui-Mbaiki-

Boali dolerites as high iron rocks, enriched with P2O5, 

LILE, HFSE, LREE are characteristic of within-plate 

basalts (Fig. 16). On the tectonic discriminant diagrams, 

the composition points fall into the fields of within-plate 

basalts. As can be seen in the Zr/Y – Nb/Y diagram 

(Fig. 17), enrichment in incompatible elements suggests 

their source as enriched melts from the lithospheric sub-

continental mantle, possibly contaminated with conti-

nental crust material. 

 

 

 

 

 

 

 

 

 

Fig. 15. Estimated mantle oxygen fugacities after [14]. 

Quantitative estimation on mantle redox states beneath arc 

with varied mantle sulfur contents using Cu/Zr vs. Zr varia-

tions for primary arc magmas. The black dashed lines show 

the mantle melting models with different mantle sulfur 

contents at fO2 = FMQ. 

[Рис. 15. Оценки фугитивности мантийного кислорода 

по [14]. Количественная оценка окислительно-

восстановительного состояния мантии под дугой с раз-

личным содержанием серы в мантии с использованием 

вариаций Cu / Zr по сравнению с Zr для первичных 

дуговых магм. Черными пунктирными линиями пока-

заны модели плавления мантии с разным содержанием 

серы в мантии при fO2 = FMQ.] 
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Fig. 16. Tectonic discrimination plots after [15]: (a) – the Zr-Zr/Y diagram; (b) – the Ti/100-Zr-Y*3 diagram. 

[Рис. 16. Графики тектонической дискриминации по [15]: а – диаграмма Zr-Zr/Y; б – диаграмма Ti/100-Zr-Y*3.] 

 

 

 

 

 

 

 

Fig. 17. The Zr/Y – Nb/Y diagram aftrer [16, 17]: DEP – 

deep depleted mantle; EN – enriched component; REC – 

recycled component; PM – primitive mantle; DM – shal-

low depleted mantle. 

[Рис. 17. Диаграмма Zr/Y – Nb/Y по [16, 17]: DEP – 

глубоко деплетированная мантия; EN – обогащенный 

компонент; REC – переработанный компонент; PМ – 

примитивная мантия; DM – неглубокая деплетиро-

ванная мантия.] 

 

Conclusion 

1. The dolerites of the Bangui-Mbaiki-Boali series 

are ferruginous subalkaline basites of the tholeiitic af-

finity, enriched in LILE, HFSE and LREE with low 

concentrations of Ni and Cr, and have experienced frac-

tional crystallization with fractionation of olivine and 

pyroxene. 

2. Parental magmas were formed in shallow condi-

tions of garnet instability. They are characterized by a 

high degree of oxidation and an increased content of 

fluid. 

3. The source for the dolerites could be enriched 

protoliths from the subcontinental lithospheric mantle. 

The Bangui dolerites were formed in an intraplate 

setting. 
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Аннотация 

Геология региона Банги слабо изучена, хотя уже появилось достаточно новых данных. Однако ли-

тостратиграфических обобщений еще очень немного. Присутствие некоторых типов пород, таких 

как долеритовые силлы в песчаниках, может быть следствием тектоники растяжения в регионе. 

Долериты серии Банги-Мбаики-Боали отвечают субщелочным базальтам толеитовой серии. Они 

обогащены LILE, HFSE и LREE, имеют низкие концентрации Ni и Cr и подверглись фракционной 

кристаллизации с фракционированием оливина и пироксена. Родительские магмы формировались 

в малоглубинных условиях, в поле неустойчивости граната. Они характеризуются высокой степе-

нью окисления и повышенным содержанием флюида. Источником долеритов могли быть обога-

щенные протолиты из субконтинентальной литосферной мантии. Долериты Банги были сформи-

рованы во внутриплитной обстановке. 
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