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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.
Keywords: lithostratigraphic synthesis, dolerite sills, sandstone, tangential tectonics, lithological succes-
sion, mylonitisation, breccia, tholeiitic affinity
For citation: Mapoka H. F. A., Bianda J., Savko K. A., N’ gbatouka S. M., Bazikov N. S. Dolerite sills in
the sandstone of Bangui, Central African Republic: geochemistry and petrology // Vestnik Voronezhskogo
gosudarstvennogo universiteta. Seriya: Geologiya —Proceedings of Voronezh State University. Series:
Geology, 2023, no. 1, pp. 65-79. DOI: https://doi.org/10.17308/geology/1609-0691/2023/1/65-79

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.
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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 | 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 Il or Transamazonian orogeny.

The post-Eburnian Il 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 Panthéres 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).

[Puc. 2. PacmonoxeHne OCHOBHBIX reoiornieckux eaunuil (mo [1] BocnpousseneHo 1o [6]). Ycinosubie o603HadeHus: 1 — Hanpasiie-
HHE CIIAHIIEBATOCTH; 2 — MEPEKPHITHE; 3 — OCh AHTUKIIMHAIN; 4 — OCh CHHKJIMHAIH; 5 — TPELIMHbBI M Pa3jioMbl; 6 — KBapuT; 7 — Kupaca; 8 —
ampuOOIUT U CrroAsHON cnanel, 9 — kBapuuT, necuanuk; 10 — kapcroBast mopdomnorusi; 11 — konrtomepat; 12 — KPEMHHUCTHIH CIIAHEI] U
U3BeCTHSIK; 13 — M3BECTHSK, BBIIEIEHHBIH 30HUPOBaHUEM; 14 — XJI0pUTOBBIE U cepuiToBbIe crianipl (XCIT).]

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 Panthéres 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 11, 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.
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Fig. 3. Schematic section illustrating the hypothetical geo-
metry of the geological formations of the Bangui sector in the
first hypothesis (redrawn after [6]).

[Puc. 3. CxemaTnueckuil paspes, WIIFOCTPUPYIOIIUI THIIO-
TETHYECKYIO TEOMETPHUIO T'COJIOTHUCCKHX OOpa3OBaHHUN CEK-
topa banru B mepBoii rumnorese (nepepucosas 1o [6]).]

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).

Gbazabangui hill ~ Depression

Aeroport hill of Boy-Rabe

M’poko Sakai EW4
w

3 sandstone of BMB
f# limestone of Bimbo
E3 metasediment of YPB

limestone of Fatima
sandstone of Bimbo

Fig. 4. Schematic section illustrating the possible geometry of
the geological formations of the Bangui area in the second
hypothesis (redrawn after [6]).

[Puc. 4. CxemaTH4ecKuii paspes, WUIIOCTPHPYIOIIUI BO3-
MOXKHYIO T€OMETPHIO T'eOJIOTHYECKHX OOpa3oBaHUH paifoHa
banru Bo Bropoii runotese (mepepucosas 1o [6]).]
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Fig. 5. Lithostratigraphic synthesis.
[Puc. 5. JlutocTpaturpadudeckuii CHHTES. |
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Fig. 6. New schematic synthesis of the litho-stratigraphic succession of Bangui (SW-NE section).
[Puc. 6. HoBbIif cxeMaTHIeCKUi CHHTE3 JINTOCTpaTUT padmdeckoit mocuenoparensHocti banrn (paspes H03-CB).]

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.
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Fig. 7. Outcrop pictures: (a, b) — upper conglomerates with rounded (a) and flattened (b) pebbles; (c, d) — various facies of tectonic breccia;
(e, ) — breccia overlying the laminated conglomerate (e) and mylonitic schists to sericite shale (f); (g, h) — breccia with coarse fragments,
Boy Rabe.

[Puc. 7. KapTunbl 0OHaXKEHHS: &, b — BepXHHe KOHIIIOMEpaThl C OKaTaHHO#H (@) U yruiotueHHoi (D) ranbkoii; ¢, d — pasznuuHble Gpanun Tex-
TOHUYECKOMH 6peK'-H/Il/I; e, f— 6pel('—IPIPI, 3aJiCraroline Ha CJIOUCTBIX KOHIJIOMEpaTax (E) 1 MUJIOHUTOBBIX CJIaHIaX 10 CCPULIMTOBBIX CIAHLEB
(f); 9, h— 6pekuns ¢ kpynusIME 0GTOMKamu, Boii-Pate. ]
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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 ¢, 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.

[Puc. 8. Menko3epHUCTBIM MUIOHUTOBBII ClIaHELl ¢ MUJUIUMET-
poBeIMH 00JI0MKamu ecuanuka boii-Pabe. ]

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.

[Puc. 9. KapTunbl oOHaXKeHUH: 1 — 10JIepUTOBBIN CHILT, COOTBET-
CTBYIOIIMH CITaHIEBATOCTH MHIJIOHUTOBBIX CIIaHIEB; 2 — oOHaXxkeHue
JAOJICPUTOB C pa3JIOMOM IIPUMEPHO C BOCTOKA Ha 3ariajg; 3 - mapo-
BHJIHAs OrpaHKa joepura.]

Petrography and mineralogy

Among the studied rocks, four magmatic rock samples
of the Bangui-Mbaiki-Boali series (RU4, Palambo; RUS5,
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).
[Puc. 10. MuxpoctpyKkTypa rpanarcoepskaiiero ampubonura, baaracy, (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 (RU®6) 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 RUG6), 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.

Becmuux Boponeoicckoeo eocyoapemeennoco ynueepcumema. Cepusi: I'eonoeus. 2023, Ne 1, 65-79 71
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Fig. 11. Microstructure of dolerite with quartz, Daouba Kassai: (a—h — sample RU4; i — sample RU7).
[Puc. 11. MukpoctpykTypa nonepura ¢ kBapiem, Jlay6a Kaccau: (a—h — o6p. PV4; i — 06p. PY7).]

Fig. 12. Microstructure of alterated dolerite with quartz, Bangui, (RU6).
[Puc. 12. MuxpocTpyKTypa H3MEHEHHOT0 Jojiepura ¢ kBapueM, banru, (RUG).]
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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. SiO, varies
from 45.6 to 50.2 wt. % (Table 1). Mafic rocks are en-
riched with Fe,Ogy (14.8-19.9 wt. %; Mg# = 0.17-0.31),
TiO, (1.43-4.41 wt. %) and P,0s (0.15-0.63 wt. %). Al-
kali contents (Na,O + K,0) vary from 2.39 to 4.19 wt. %,
with Na,O dominating over K,O. In the SiO, — (Na,O +
K,0) 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 SiO, 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
[Tadu. 1. FeoxuMuueckuit aHAIH3 JOIEPUTOB 1 aM(pHOOTHUTOB]

wt. % RU4 RU6 RU5 RU7 RU3
SiO, 45.64 50.2 48.36 46.98 475
TiO, 4.41 2.25 151 3.99 1.43
Al,O, 12.09 14.13 11.78 12.67 11.73
Fe,0301 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
Ca0 9.47 9.09 11.61 9.34 11.72
Na,O 2.17 3.08 2.3 25 2.07
K,0 0.74 1.11 0.09 0.9 0.59
P,0s 0.63 0.36 0.15 0.59 0.14
K,0+ Na,O 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
\Y 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
TilY 490 346 453 428 390
ZrlY 5.6 6.0 5.3 5.8 3.8
Nb/Y pum 11.9 8.6 4.4 12.3 4.8
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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

Arc volcanics

5 L

4
(]
=
g3
=
>
£ o
S o
31 .

| Mantle S = 375 ppm
O N 7 |
10 Zr in primary magma (ppm) 100
@ dolerite @ amphibolite

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, ¢). 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** and Cu** (and even Cu®")
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 fO, values, sufficiently above the QFM
buffer (Fig. 15).

The geochemical signatures of the Bangui-Mbaiki-
Boali dolerites as high iron rocks, enriched with P,Os,
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 fO, = FMQ.

[Puc. 15. Onenkn (GyruTHBHOCTH MaHTHHHOTO KHCIOpOJa
nmo [14]. KosiuuecTBeHHass OlLEHKA OKHCIMTEIBHO-
BOCCTAHOBHUTCIBHOT'O COCTOSIHHUA MAaHTHH 1101 IIyI“Oﬁ C pa3s-
JIMYHBIM COJACPKAHHUEM CEPbl B MAHTHUU C UCIIOJIB30BAHUEM
Bapuanuii Cu / Zr mo cpaBHEHHIO ¢ Zr Al TEePBHYHBIX
leFOBbIX Marm. LleprIMPI HyHKTI/IprIMI/l JIMHUSMU ITIOKa-
3aHbl MOACJIU IJIABJICHHUA MAaHTHUU C PasHbIM COACPKAHUEM
cepsl B ManTun npu fO2 = FMQ.]
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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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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.

[Puc. 17. Juarpamma Zr/Y — Nb/Y mo [16, 17]: DEP —
riry0oko aeruieTnpoBaHHas MaHTHS; EN — oborameHHbIiH
xomnoHeHT; REC — mepepaboTanHblii KoMIIOHEeHT; PM —
NMpUMHUTHBHAsE MaHTUs; DM — HeriyOokasi JemieTupo-
BaHHAasi MaHTHS. |
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AHHOTAIUSA

I'eonorus pernona banru cnabo n3ydena, XoTs yKe HOSBHIOCH OCTATOYHO HOBBIX JaHHBIX. OHAKO JTH-
TocTpaTurpaduaeckux 0000IIeHHH eme 0YeHb HEMHOTO. [IpuCyTCTBHE HEKOTOPBIX THIIOB IOPOJ, TAKHX
KaK JIOJIEPUTOBBIC CHIUIBI B IECUaHHKAX, MOXET OBITh CIIEJCTBUEM TEKTOHUKU PACTSIKCHHUS B PErHOHE.
Honeputsl cepun banru-Mo6auku-boann oTBeyarot cyOmenoYHpIM 0a3aibTaM TOJEUTOBOH cepun. OHM
oboramens! LILE, HFSE u LREE, umetot Huskue konnenTpauuy Ni u Cr ¥ MoJBepriuch GpakMOHHON
KPHUCTAJUTU3ALMH C (PpaKMOHUPOBAHUEM OJIMBHHA U NMHUPOKCeHa. Poaurenbckue MarMbl (YOPMHPOBATHCH
B MaJIONNTyOMHHBIX YCJIOBHSIX, B II0JIe HEYCTOWYMBOCTH rpaHata. OHU XapaKTepU3yIOTCs BBICOKOW CTere-
HBIO OKHUCIICHUS M TOBBILICHHBIM cojiepkaHueM ¢uironna. VICTOYHMKOM JI0JIEPUTOB MOTIIM OBITH 0OOra-
IIIEHHbIE POTOJMTH U3 CYOKOHTHHEHTANbHOH uTochepHor ManTHu. [losneputsl banrn Obm chopmu-
POBaHbI BO BHYTPUIUTUTHON 0OCTaHOBKE.
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