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Abstract: The tectonic evolution and provenance of the sediments from the Yaoundé Group remain poorly understood and 

somewhat enigmatic although the information it has already provided. This work presents the results of integrated field 

mapping, petrography and whole-rock geochemical studies of less documented metasedimentary rocks cropping in the 

southwestern portion of the Yaoundé Group, with the aim to enhance the geological setting of this group. These 

metasedimentary rocks comprise garnet-bearing chlorite schists, garnet micaschists and kyanite-bearing garnet migmatites. 

Their mineral assemblages suggest prograde metamorphism, from greenschist to granulite through amphibolite facies. Whole-

rock geochemical data reveals wide range of Fe2O3 + MgO + TiO2 contents, from 7.3 to 32.6 wt.%, due to the diversity of 

lithological units. High Ba (616.833 ppm), V (145.333 ppm) and Zr (227.591 ppm) values suggest continental crust source 

materials. The average ratios of Nb/Ta (15.25), Zr/Hf (36.52) and Y/Ho (27.41) are closer to those of the upper continental 

crust. The average Th/U ratio, above 4.0 in investigated metasedimentary rocks, indicates intense weathering in the source 

areas or sediment recycling. The protoliths of the rocks are post-Archean shales and greywackes deriving mostly from 

andesites and granodiorites, probably from of the Congo craton and/or the Adamawa-Yadé block. The prominent tholeiitic 

geochemical affinity of these rocks suggests their emplacement in an active margin context and/or oceanic island arc setting. 
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1. Introduction 

The Yaoundé Group belongs to the Central African 

Orogenic Belt [52, 77, 42, 59, 58, 82, 47, 50]. They are 

bordered by the Congo craton or Ntem Complex in the south 

(Figure 1) and the Central Domain or Adamawa-Yade Group 

in the north [77, 74, 25, 26, 5, 49]. Bordered in the west by the 

Central Cameroonian Shear Zone, it extends eastward into the 

Central African Republic [26]. Many interesting works have 

been published in the region, notably the pioneering works of 

Nzenti et al. [52] that support the hypothesis of an 

epicontinental basin of a passive margin. Toteu et al. [78] 

formulated the hypothesis of a peri- or intracratonic 

continental basin that closes following the convergence of the 

Adamawa-Bafia and Congo craton units involving northward 

subduction. Mvondo et al. [45] also proposed an intracratonic 

model that indicates the burial of the Yaoundé Group by the 

Adamawa-Yadé formations followed by the exhumation of 
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migmatites accompanied by flakes of ultrabasic rocks probably 

from the upper mantle along the planes of deep listric faults. In 

an effort to understand the Yaoundé Group, Nkoumbou et al. 

[50] demonstrated that the Yaoundé basin is likely the 

expression of extensional processes in the northern Congo 

craton that guided rifting, shattering and limited oceanization. 

In line with Nkoumbou et al. [50], Fuh et al. [20] explained 

that the Boumnyebel island arc setting extends eastward up to 

Yaoundé, and probably up to Lomié in the southeastern 

Cameroon. Besides, these authors added that the best model to 

understand the context is the south-north subduction of the 

Pan-African Yaoundé hot oceanic crust under the Archean 

Adamawa-Yade block. Despite these numerous works, the 

emplacement context of the protoliths of the Yaoundé Group 

metasediments is still under debate due to the lack of large-

scale petrographic mapping and geochemical studies, which 

are key elements to answer this regional preoccupation. This 

paper aims at determining the source and depositional 

environment of the protoliths of these metasediments using 

petrographic and geochemical features of the Mbalmayo, 

Bikok, Mbankomo, Makak and Matomb formations. 

2. Geological Setting 

In Cameroon, the Central African Orogenic Belt presents 

three main domains [77, 50, 74, 25, 26, 46, 5, 49]: the 

northern domain, the central or Adamawa-Yade domain and 

the southern domain. 

The northern domain extends along the western edge of 

Cameroon, and into Poli [76] and Mayo Kebi regions, SW of 

Chad [61]. It consists of: (i) metasediments (greywackes, 

carbonate argillites, iron argillites) and metavolcanites (830 

Ma; U/Pb age on metarhyolites zircon, [75]); (ii) a gneissic 

(amphibole, biotite and garnet gneiss) and amphibolite 

assemblage alternating with retromorphosed granulite bands 

(800-900°C, 13-14 kb) [8] associated with a tectono-

metamorphic history related to Palaeoproterozoic granulite 

units (2100 Ma; U/Pb age on zircon, [60]) all crosscut by 

diorites, granodiorites and calc-alkaline tonalites dated at 630 

Ma (U/Pb age on zircon, [75]); (iii) Neoproterozoic 

orthogneisses whose petrography and geochemistry are 

compatible with a continental arc domain associated with a 

subduction zone [9]. 

 

Figure 1. The Pan-African Belt of Central Africa: (a) continent scale geodynamic reconstruction [54]; (b) main subdivisions in Cameroun (modified from [74]. 

The central or Adamawa-Yade domain, located between the 

Tcholliré Banyo Fault in the north and the Sanaga Fault in the 

south [74], covers the Central Cameroon area, southern Chad 

and northern part of Central Africa [21, 23, 73]. Pan-African 

metadiorites (637±5 Ma to 608 ± Ma; U-Pb age on zircon, 

[23]), scattered in the Adamawa-Yade domain (Central Africa) 

and in the Borberema province (NE Brazil), show tectono-

metamorphic evolution in the Ediacaran. The geological 

formations of the Central Cameroon domain exposed in the Mbé 

– Sassa-Mbersi region, represents the exhumed mid-to lower 

part of the former orogenic root of the Pan-African Central 

Africa Orogenic Belt that underwent partial melting, lateral flow 

and intrusion of mafic to felsic calc-alkaline magmas between 

650 and 580 Ma [68]. Post-collisional Pan-African granites such 

as those of Batié consist of biotite granites and amphibole 

granites, emplaced between 630 and 547 Ma during the 
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transitional period between the crustal thickening (ca. 630-610 

Ma) and the development of shear zones, first sinistral (610-580 

Ma) and then dextral movements (585-540 Ma), and exhumed 

in a transpressive dextral NE-SW strike-slip tectonic setting 

[31]. The crustal evolution of the Adamawa-Yade domain, 

suggests an Archean/Paleoproterozoic microcontinent broken 

away in early Neoproterozoic [74]. The pre-Pan-African history 

includes Meso to Neoarchean crustal accretion and associated 

magmatism prior to Paleoproterozoic events, west of the Central 

African Orogenic Belt [22]. 

The southern domain or the Yaoundé Group [43, 52] is limited 

by the central domain in the north, the Congo Craton or Ntem 

Complex in the south, the Kribi Kampo Fault in the west and 

continues eastward into the Central African Republic in the Bolé 

and Gbaya series [62]. The metasedimentary rocks are less than 

700 Ma with a distinct local Eburnean (~2.0 Ga) and Tonian-

Cryogenian (~1.0 - 0.7 Ga) sources [58]. This domain comprises 

the Yokadouma, Ayos-Mbalmayo-Bengbis and Yaoundé series. 

The Yokadouma series contains interstratified basalt flows with a 

pillow lava deposit typical of subaqueous effusion contemporary 

with sedimentation [80]. The basic magmatism of continental 

tholeiite composition, reveals a pre-Pan-African intracontinental 

extension at the northern edge of the Congo Craton [80, 79]. The 

Ayos-Mbalmayo-Bengbis series extends above 500 km along the 

northern edge of the Congo Craton and in the Central African 

Republic in the Bolé series [43] with four facies: chlorite 

micaschists, aluminous micaschists, muscovite quartzites and 

chlorite quartzites. In the north, the Ayos-Mbalmayo-Bengbis 

schists lay under the aluminous micaschists of the Yaoundé series 

[43], whereas in the south, the contact is straightened with the 

Congo craton [11]. Petrographic and chemical features are of a 

sedimentary, detrital, clay-carbonate series metamorphosed in 

greenschist facies or amphibolite facies conditions. The Yaoundé 

series presents mainly two lithological units: (i) a 

metasedimentary unit of garnet and kyanite gneiss, garnet and 

plagioclase gneiss and garnet micaschists with levels of calcium 

silicate rocks, and interspersed quartzites and talcschists, (ii) a 

meta-igneous unit of pyriclasites, pyroxenites, metadiorites, 

metagabbros and talcschists [52, 82, 20, 38]. New LA-ICP-MS 

zircon U-Pb geochronology indicates partial melting 

crystallization at 595 ± 4 Ma for the in-source granodiorite 

leucosomes [38]. These granodiorite leucosomes derive from the 

partial melting of metadiorites during a period of intense 

migmatization in the Yaoundé group [50, 38]. The metamorphic 

paroxysmal conditions were 650°-850°C and 9.5-12kb [43, 48, 82, 

59]. The protolith of garnet and kyanite migmatites corresponds to 

a clay-carbonate sedimentary sequence (pelites, greywackes, 

dolomites and evaporates) with interstratified basic volcanic bands 

[3, 52, 69]. 

3. Methodology 

Nine garnet-bearing chlorite schists (Grt-Chl schists), four 

garnet micaschists (Grt micaschists) and eleven kyanite-

bearing garnet migmatites (Ky-Grt migmatites) samples were 

selected for whole-rock geochemical analysis at the Bureau 

Veritas Commodities Canada Ltd (Acme Lab), Vancouver 

(Canada). Major elements compositions were determined by 

X-ray fluorescence (XRF) using the pulp, while trace and 

rare earth elements (REE) compositions were determined by 

inductively coupled plasma-mass spectrometry (ICP-MS). 

For major elements, samples were fused with lithium 

metaborate-lithium tetraborate flux which also includes an 

oxidizing agent (Lithium Nitrate), then poured into a 

platinum mold. The resultant disk was analyzed by XRF 

spectrometry in conjunction with a loss-on-ignition at 

1000°C. Data from both determinations were combined to 

produce a “total” weight percentage. For trace elements, 

samples were added to lithium metaborate/lithium tetraborate 

flux, well mixed and fused in a furnace at 1025°C. The 

resulting melt was cooled and dissolved in an acid containing 

nitric, hydrochloric and hydrofluoric acids, and analyzed by 

ICP-MS. The accuracy of the analysis varies for major 

elements (0.1%-0.04%), trace elements (0.1-0.5%) and REE 

(0.01-0.5 ppm). STD SO-19 standard was used and data 

quality assurance was established by applying it as unknown 

between samples. In addition, two samples were analyzed in 

duplicate to gauge the accuracy of measures. The 

discrepancy among duplicates is below 0.5 wt.%. The REE 

analytical precision is at 5% for concentration >10 ppm and 

10% when lower. The analytical data are reported in table 1. 

4. Field Observations and Petrography 

Field observations and petrographic studies carried out on 

three main metasedimentary rocks of the Yaoundé Group 

show: Grt-Chl schists in the south in contact with the Congo 

craton, Grt micaschists on Grt-Chl schists, and Ky-Grt 

migmatites above Grt micaschists in the north (Figure 2). The 

modal abundance was estimated from the area percentage 

chart (Using the International Union of Geological Science) 

based on nineteen Grt-Chl schists, twenty-one Grt 

micaschists and twenty-five Ky-Grt migmatites samples. 

4.1. Grt-Chl Schists 

Grt-Chl schists outcrop in slabs (Figure 3a) or blocks along 

streams. Blocks up to 10 m height are scattered. On a 

macroscopic scale, three petrographic facies are defined 

according to the garnet sizes: coarse-grained, medium-grained 

and fine-grained facies. Oriented and centimetric quartz boudins 

(Figure 3b) occur in some outcrops. Microscopic observations 

show lepidogranoblastic texture with chlorite (60-70%), 

amphibole (5-10%), quartz (5-8%), garnet (3-5%), plagioclase 

(2-3%), biotite (0.5-1%), muscovite (0.5-1%), alkali feldspar 

(0.1-0.5%), calcite (0.1-0.5%) and accessory opaque minerals 

and epidote. Chlorite forms continuous or discontinuous layers 

with biotite lamellae (Figures 3c and 3d), that sometimes 

surround clusters or quartz exudates. Chlorite lamellae (≤ 2 mm) 

are allotriomorphic, associated with quartz. In places chlorite 

flakes are folded (Figure 3d). Chloritisation of biotite is common. 

Amphibole porphyroblasts present a spindle-shaped habitus with 

quartz or plagioclase inclusions and a corroded edge (Figure 3e) 

transforming into biotite or chlorite. Quartz rarely appears as 

isolated grains, but as concentric exudates (Ø < 1 mm) or 
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sigmoidal pockets surrounded (Figure 3e) by phyllite minerals 

(chlorite, biotite and muscovite). These small sigmoidal lenses 

sometimes occupy the core of microfolds (Figures 3c and 3e). 

Plagioclase occurs as isolated crystals (Figure 3f), or a mosaic of 

crystals (0.064 mm) sometimes around well-developed 

plagioclase blasts and often associated with epidote granules. 

Fissured porphyroblasts show corrosion and epidote intergrowth 

associated with sericite probably from sericitized plagioclase 

(albite). Some porphyroblasts undergo rim to core chloritization. 

Garnet is subhedral to euhedral, or helicitic with shadow zones 

constituted of recrystallized quartz, biotite, muscovite and 

chlorite. Sigmoidal or spiral inclusions of quartz and opaque 

minerals are present (Figure 3g). Biotite (≤ 0.03 x 0.08 mm) is 

less abundant, with inclusions of zircon (Figure 3h) and opaque 

minerals. Muscovite, chlorite and biotite form lepidoblastic 

layers bearing quartz (Figure 3c) or, rarely, amphibole and 

plagioclase. Subhedral to euhedral alkali feldspar is rare, 

associated with quartz and plagioclase and biotite inclusions. 

The millimetric-sized calcite (Figure 3f) appears as isolated 

prisms probably resulting from the transformation of amphibole. 

 

Figure 2. Sketch of the geological map of the Pan-African formations near the Congo Craton (after [11, 80, 78, 50] and location of sampling sites. 

4.2. Grt Micaschists 

Grt micaschists outcrop in slabs and domes (Figure 4a) or in 

decimetric to metric blocks on hillsides or along river beds 

(Figure 4b). On hillsides and along streams, micaschist blocks 

are associated with quartzite blocks. They are generally multi-

metric in talwegs and metric on ridges and slopes. At road 

cuts, light grey quartzofeldspathic bands of centimetric size 

alternate with dark grey bands of centimetric to decimetric size 

rich in muscovite. Banding is wavy, boudined and intercalated 

with centimetric to metric levels of amphibolites (Figure 4c). 

Quartzofeldspathic minerals are sometimes boudined (~ 5 x 30 

cm). The accumulation of metric to decametric blocks of Grt 

micaschists create caves of several meters deep in places. 

Overall, the size of garnet (Figure 4d) and the abundance of 

muscovite indicate five petrographic facies: light coarse-

grained garnet facies with a folded layer of variable thickness 

(5 - 20 cm), dark facies with medium-sized garnet and variable 

thickness (10 - 30 cm), white millimetric garnet facies with 

less than 6 cm thickness, large muscovite flakes and fine 

garnet grains facies, and small muscovite flakes and coarse 

garnet grains facies. Grt micaschists present a granoblastic to 

granolepidonematoblastic texture (Figure 4e) with quartz (25-

30%), muscovite (15-20%), biotite (15-20%), garnet (10-12%), 

plagioclase (7-8%), alkali feldspar (2-4%), amphibole (1-2%), 

kyanite (1-2%), chlorite (1-2%) and accessory minerals 

(sphene, zircon and opaque minerals). Quartz in grains (≤ 190 

x 110 µm) and bands (1200 µm) follows schistosity, and is 

associated with muscovite, biotite and opaque minerals. Biotite 

and muscovite lamellae surround sigmoid lenses of quartz 

exudates (Figure 4f). Millimetric biotite and muscovite 

lamellae develop in pressure shadows of sigmoid lenses. 

Muscovite occurs as stretched lamellae (1 x 1.2 mm) strongly 

folded following the schistosity; it surrounds quartz and 

garnet porphyroblasts. Pockets of muscovite flakes and small 

quartz crystals sometimes scatter, surrounded by muscovite 

and biotite porphyroblasts up to 2 mm long. Anhedral lamellae 

of biotite (˂1.2 mm) shows inclusions of zircon; it alters into 

muscovite (Figure 4g). Opaque minerals concentrate along 

biotite cleavages. Small biotite lamellae recrystallize at 

pressure shadows of rotated crystals such as garnet (Figure 4g) 

and sigmoid lenses of quartz crystals (Figure 4f). Plagioclase 

(1.5 mm) is rare and anhedral with biotite inclusions. The 
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saussuritization of some porphyroblasts results in subhedral 

grains of epidote (Figure 4e). Anhedral to subhedral 

porphyroblasts of alkali feldspar (Figures. 4e and 4g) not 

exceeding 1 mm and displaying biotite and muscovite 

inclusions. Amphibole is either scattered in the rock or forms 

millimetric layers miming schistosity (Figure 4h). The 

presence of rare, scattered and oriented kyanite (Figures. 4e 

and Figure 5a) suggests a high grade amphibolite facies. 

Chlorite lamellae (1.6 x 0.56 mm) are subhedral (Figure 5b). 

Garnet in anhedral to subidiomorphic crystals (3 mm) 

sometimes presents irregular crown (Figure 5a) made of quartz, 

alkali feldspar, biotite. Biotite and muscovite are in inclusions. 

Garnet presents brownish weathering mark along cracks 

(Figure 5b). 

 

Figure 3. Photographs and microphotographs of Grt Chl Schists: (a) Slab of Grt chlorite schists; (b) Grt chlorite schist with quartz boudins; (c) Chlorite 

layers embedding the quartz lenses; (d) Folded chlorite layers alternating with quartz levels; (e) Amphibole porphyroblast with corroded edges; (f) 

Plagioclase and calcite crystals in the matrix; (g) Helicitic garnet crystals with sigmoidal or spiral inclusions; (h) Zircon inclusion in biotite. 



237 Victor Metang et al.:  Petrography and Geochemistry of Metasedimentary Rocks from the Southwestern Portion of the  

Yaoundé Group in Cameroon: Provenance and Tectonic Implications 

 

Figure 4. Photographs and microphotographs of Grt micaschists: (a) Micaschist dome; (b) Grt micachists blocks along a river; (c) Amphibolite intercalation 

in Grt micaschists; (d) Coarse-grained garnet in micaschists; (e) Heterogranular granolepidonematoblastic texture in Grt micaschists; (f) Muscovite and 

biotite surrounding a quartz lens; (g) Mixed biotite and muscovite layers; (h) Millimetric layers of euhedral amphibole crystal in Grt micaschists. 

 

Figure 5. Microphotographs of Grt micaschists: (a) Garnet crystal with irregular edges and inclusions of biotite and quartz; (b) Garnet porphyroblast 

weathering along cracks. 
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4.3. Grt-ky Migmatites 

Grt-ky migmatites outcrop as Grt-Chl schists and micaschists 

(Figures. 6a and 6b). In addition, the other migmatite features 

are nebulites (muscovite and biotite clusters, Figures. 6c and 6d), 

arterites (mainly garnet and biotite facies, Figures. 6e and 6f), 

embrechites (lens-shaped feldspar migmatites, Figs. 6g and 6h), 

sigmoidal quartz-feldspar boudins (Figure 7a) and oriented 

kyanite crystals (Figure 7b), and traces of partial melting 

showing migmatization (Figure 7c). The rocks present a 

granolepidonematoblastic texture (Figure 7d-h) with quartz (15-

20%), biotite (10-15%), muscovite (10-15%), plagioclase (10-

15%), garnet (9-10%), orthoclase (6-7%), amphibole (4-5%), 

microcline (1-3%), kyanite (1-2%), epidote, calcite, sphene and 

opaque minerals. 

 

Figure 6. Photographs and microphotographs of Grt-Ky migmatites: (a) Dome; (b) Blocks; (c, d) Hand specimen and thin section of muscovite and biotite 

clusters; (e, f) Hand specimen and thin section of garnet and biotite facies; (g) Lens-shaped feldspar. 

Quartz is in grains (0.16 x 0.08 mm) or polycrystalline 

interlocked bands (0.5 x 0.12 mm) with crystals of phyllite 

(0.02 mm) and feldspar in the interstices. Biotite and 

muscovite surround quartz exudates, evidence of intense 

folding of quartz veins. Neoformed blasts are associated with 

biotite and muscovite at the level of pressure shadows due to 

the rotation of some garnet porphyroblasts (Figure 7d). Biotite 

is in subidiomorphic lamellae (≤ 1 mm). In nebulites, biotite 

and muscovite form clusters (Figure 6d). In arterites, they form 

millimetric and discontinuous layers. In embrechites, biotite 

flakes in smaller sizes surround feldspar patches. In garnetites, 

biotite is generally in the interstices of garnet grains (Figure 6f). 

Zircon and opaque inclusions are common. Muscovite and 

biotite form lepidoblastic layers that alternate with granoblastic 

layers rich in quartzofeldspar minerals (Figure 7e). Muscovite 

lamellae (1 mm) are anhedral to subhedral. Small lamellae 
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result from the retromorphose of plagioclase (Figure 7f) and 

kyanite (Figure 7g). Juxtaposed lamellae form rosette-like 

textures. Porphyroblasts are embedded in small 

quartzofeldspathic and phyllite layers. Plagioclase occurs in 

large anhedral to subhedral patches (0.5 x 2 mm, Figure 7h) 

showing weathering features. The symplectic (myrmekitic) 

texture is characterized by recrystallized quartz veinlets in 

plagioclase (Figure 8a). The patches with dark green epidote-

bearing mixture indicate saussuritization. Amphibole is 

anhedral to subhedral (1.1 x 1.8 mm) with serrated or corroded 

contours. The centripetal chloritization of porphyroblasts 

reflects retromorphosis, giving biotite lamellae and millimetric 

epidote grains. Garnet (0.5-1mm) in allotriomorphic to 

subidiomorphic crystals is cracked with a snowball texture and 

quartz inclusions (Figure 7d and 7f). Quartz bands associated 

with opaque minerals most often outline the internal 

schistosity in garnet porphyroblasts (Figure 8b). Secondary 

biotite develops along garnet cracks (Figure 8b). Orthoclase is 

associated with quartz; both form felsic layers (Figures. 8c and 

8d). Microcline is rare with an unclear grid pattern in large (≤ 

1.2 mm) subhedral patches inclosing quartz (Figure 8c). 

Leucosome levels are rich in quartzofeldspathic minerals with 

locally oriented biotite and/or muscovite flakes (Figures. 8c 

and 8d). 

 

Figure 7. Photographs and microphotographs of Grt-Ky migmatites: (a) Sigmoidal quartz-feldspar boudins; (b) Oriented kyanite; (c) Traces of partial melting 

showing migmatization; (d) Heterogranular granolepidonematoblastic texture; (e) Lepidoblastic layers alternating with granoblastic layers; (f, g) 

Retromorphosis of plagioclase and kyanite to muscovite; h) Weathering of plagioclase porphyroblast. 
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Figure 8. Microphotographs of Grt-Ky migmatites showing: (a) Myrmekitic texture; (b) Internal schistosity in garnet porphyroblasts; (c) Microcline patches 

with quartz inclusion; (d) Leucosome with oriented muscovite lamellae. 

5. Whole-Rock Geochemistry 

5.1. Major Element Compositions 

The chemical composition in major elements (Table 1) 

varies from one petrographic type to another. The lowest SiO2, 

P2O5 and K2O contents are 42.66, 0.04 and 1.13% respectively 

in Grt-ky migmatites, whereas the highest contents are 75.4, 

0.41 and 4.42 respectively in Grt-Chl schists. The lowest 

Al2O3, Fe2O3, CaO, MgO, TiO2, MnO and Cr2O5 contents are 

9.97%, 4.9%, 0.17%, 1.21%, 0.57%, 0.09% and 0.009 % 

respectively in Grt-Chl schists while the highest contents are 

19.92%, 23.23%, 7.13%, 7.46%, 3.46%, 1.88% and 0.58% 

respectively in Grt-ky migmatites. The lowest Na2O (0.6 %) 

and the highest Cr2O3 (0.13%) contents are in Grt micaschists. 

A/CNK ratio (1.28-4.74) reflects the hyperaluminous feature 

of rocks, typical of clayey sedimentary rocks. The sum (Fe2O3 

+ MgO + TiO2) varies widely from 7.3 to 32.6%, enlightening 

various lithological units. Na2O (0.6-3.08%) and K2O (1.13-

4.42%) contents suggest a variable detrital feldspathic load in 

sedimentary sequences that preceded the metamorphism. 

K2O/Na2O ratios vary from 0.44 to 4.43, according to Taylor 

and McLennan [72]; this ratio is < 1 in shales and > 1 in 

greywackes. CaO (0.17-7.13%) and TiO2 (0.57-1.88%) 

contents are also variable, reflecting the richness or poverty of 

plagioclase (anorthite) and titanium minerals respectively. 

TiO2/Al2O3 ratios (0.05-0.1) are slightly higher than in clays 

(0.04, [24]) and within the range of Yaoundé, Dibang and 

Boumnyebel metasediments (0.05-0.075; [52, 99, 81], and 

continental or nearshore clay and arenaceous sediments [39]. 

Low grade minerals (chlorite) and high grade minerals 

(kyanite) in rocks indicate low to high grade metamorphism. 

The variation of this metamorphic gradient leads to a 

redistribution of some oxides such as K2O and Na2O while 

TiO2 is immobile. In the TiO2 versus SiO2 diagram of [70], the 

investigated samples plot in the field of sedimentary rocks 

(Figure 9). Similar protolith was proposed by Nzenti et al., 

Stendal et al. and Yonta-Ngoune [52, 69, 81]. 

 

Figure 9. TiO2 vs SiO2 diagram of [70] indicating the protolith of rocks 

studied. 

Table 1. Rock sample geochemistry of major and trace elements. 

Type Grt chl schists Grt micaschists 

Sample (%) C4E1 C3E10 KS01 KS02 KS04 KB01 KB02 MB 12 MB 13 C4E24 C1E7 C1E10 MB03 

SiO2 62.4 75.4 54.5 66.71 66.47 64.71 71.7 57.41 62.14 65.6 59.9 61.4 62.74 

Al2O3 11.75 9.97 18.8 11.32 12.57 13.65 12.84 18.36 17.09 11.6 16.4 14.1 14.59 

Fe2O3 5.95 6.4 9.24 4.9 5.18 6.68 6.92 9.49 8.84 12.7 11.9 14.35 6.62 

CaO 4.99 1.52 1.52 4.63 3.4 2.94 1.16 0.17 1.46 1.37 1.42 2.55 4.26 
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Type Grt chl schists Grt micaschists 

Sample (%) C4E1 C3E10 KS01 KS02 KS04 KB01 KB02 MB 12 MB 13 C4E24 C1E7 C1E10 MB03 

MgO 1.91 1.6 3.71 1.8 1.8 2.5 1.21 4.28 3.17 2.34 3.36 3.3 2.68 

Na2O 1.66 1.71 1.48 1.22 2.58 2.04 0.65 1.68 1.61 0.6 0.67 1.18 2.96 

K2O 2.49 1.55 4.42 2.72 2.31 2.53 2.17 2.98 2.82 2.14 2.97 1.82 3.16 

Cr2O3 0.04 0.07 0.02 0.009 0.01 0.012 0.01 0.018 0.019 0.13 0.1 0.09 0.012 

TiO2 0.64 0.57 0.92 0.64 0.72 0.79 0.9 1.01 1.01 0.73 1.22 0.86 0.72 

MnO 0.13 0.11 0.09 0.11 0.09 0.12 0.13 0.1 0.22 0.41 0.22 0.29 0.1 

P2O5 0.16 0.41 0.18 0.12 0.15 0.16 0.05 0.16 0.16 0.11 0.19 0.24 0.13 

LOI 7.51 0.49 4.8 5.6 4.5 3.6 2.1 4 1.2 0.79 0.71 -0.04 1.8 

Total 99.63 99.8 100 99.9 99.86 99.8 99.9 95.66 98.54 98.5 99.06 100 99.8 

A/CNK 1.286 2.086 2.53 1.32 1.5163 1.818 3.23 3.8 2.902 2.822 3.24 2.541 1.41 

K2O/Na2O 1.5 0.906 2.99 2.23 0.8953 1.24 3.34 1.77 1.752 3.567 4.43 1.542 1.07 

TiO2 /Al2O3 0.054 0.057 0.05 0.06 0.0573 0.058 0.07 0.06 0.059 0.063 0.07 0.061 0.05 

Sample (ppm) C4E1 C3E10 KS01 KS02 KS04 KB01 KB02 MB12 MB13 C4E24 C1E7 C1E10 MB03 

Ba 400 284 768 502 395 621 457 1256 617 537 605 325 741 

Ni 36 64 65 31 30 41 <20 70 103 46 75 49 37 

Sc 10 10 21 11 11 14 14 22 22 19 23 30 16 

Co 15 16 22.3 11.9 11.7 18.4 15.8 19 43.2 18 27 24 19.7 

Cs 6.33 2.64 11 6.7 6.8 6 2.1 2.8 5.2 3.57 4.3 5.5 0.8 

Ga 19.9 15.1 25.9 15.6 14.8 17 15.8 23.6 20.7 17.3 22 15 19.4 

Hf 4.2 3.1 5.6 6 7.4 5.8 10.4 5.5 5.7 5.3 6.4 5.3 5.2 

Nb 10.8 6.4 16.4 11.3 11.8 13 13.4 15.1 13.2 11.2 16 14 13.1 

Rb 103.5 58.5 188 116 103 105 90.2 111 114 70.5 109 91 95.8 

Sn 3 1 4 3 3 3 2 3 2 2 3 2 1 

Sr 213 111.5 124 244 188 186 82.4 84.3 123 37 61 56 281 

Ta 0.6 0.5 1 0.7 0.9 1 1 1 0.8 0.9 1.2 1.1 0.7 

Th 8.8 4.57 13.8 10.1 12.7 10.4 10.8 12.6 11.3 7.43 9.9 9.9 9.5 

U 1.2 1.48 3.3 2.2 2.4 2.4 2.6 2 2.4 1.19 1.7 3 1.3 

V 90 100 167 89 87 119 88 178 191 99 186 134 114 

W 1 1 2.6 1.6 1.6 1.6 1.3 2.1 1.5 1 1 2 <0.5 

Zr 149 101 200 209 270 215 379.2 205 211 203 216 195 207 

Y 25.9 23.4 38.5 27.1 28 31.2 27.2 6.2 36.2 33.3 37 63 21.8 

La 25.6 19.5 44.3 32.5 39.5 36.5 48.8 3 39.7 14.1 29 12 48.6 

Ce 54.1 43.7 85.1 65.1 78.1 72.8 82.7 4.3 80.5 30.8 71 70 87.2 

Pr 6.43 5.57 10 7.18 8.4 8.21 10.67 0.56 9.07 4.13 7.2 3.7 8.76 

Nd 24.6 25.6 36.8 27.1 31.1 31.4 39.5 2.2 35.5 14.9 29 16 29.8 

Sm 5 6.43 7.46 5.37 6.01 6.45 7.35 0.44 7.1 3.21 6.2 4.8 5.09 

Eu 1 1.42 1.55 1.07 1.28 1.4 1.58 0.1 1.59 0.84 1.5 1.4 1.38 

Gd 4.81 6.02 7.16 4.96 5.85 5.98 6.77 0.56 6.88 4.95 6.1 7.4 4.64 

Tb 0.71 0.91 1.11 0.83 0.88 0.89 0.98 0.12 1.05 0.9 1.1 1.6 0.69 

Dy 4.8 5.05 6.76 4.83 5.09 5.53 5.39 1.01 6.71 6.04 7 12 3.88 

Ho 0.95 0.84 1.41 1 1.04 1.08 1.02 0.23 1.41 1.28 1.4 2.3 0.76 

Er 2.77 2.42 3.96 2.97 3.05 3.2 3.1 0.95 4.02 3.43 4.4 6.7 2.27 

Tm 0.43 0.38 0.53 0.46 0.45 0.46 0.47 0.17 0.58 0.57 0.6 1.1 0.32 

Yb 2.95 3.08 3.36 3.02 2.79 3.03 3.22 1.33 4.12 3.67 3.4 7 2.22 

Lu 0.48 0.43 0.48 0.46 0.43 0.47 0.53 0.25 0.61 0.58 0.6 1 0.31 

LaN/YbN 5.895 4.301 8.96 7.31 9.6177 8.183 10.3 1.53 6.546 2.61 5.82 1.203 14.9 

LaN/SmN 3.197 1.894 3.71 3.78 4.1043 3.534 4.15 4.26 3.492 2.743 2.91 1.61 5.96 

Eu/Eu* 0.622 0.696 0.65 0.63 0.658 0.687 0.68 0.61 0.693 0.642 0.75 0.697 0.87 

GdN/YpN 1.319 1.581 1.72 1.33 1.6964 1.597 1.7 0.34 1.351 1.091 1.48 0.851 1.69 

Th/U 7.333 3.088 4.18 4.59 5.29 4.33 4.15 6.3 4.71 6.24 5.8 3.3 7.31 

 

Type Grt-Ky migmatites 

Sample (%) C4E12 C1E14 C2E19 C2E6 AN1 AN3 NE1 NE2 AN2 EL3 AN4B 

SiO2 55.4 69.7 64.7 60.7 61.2 61.22 69.14 59.15 61.44 59.86 42.66 

Al2O3 17.4 13.4 14 15.9 17.35 16.2 12.26 17.35 15.67 16.02 19.92 

Fe2O3 8.67 8.22 8.6 10.65 8.52 6.9 8.12 10.89 6.47 8.28 23.23 

CaO 7.13 1.3 2.48 2.15 3.09 4.4 2.01 1.31 4.98 4.83 2.4 

MgO 3.11 2 1.84 2.7 2.84 4.09 2.68 3.78 4.34 4.44 7.46 

Na2O 3.46 1.49 3.08 1.91 2.87 2.3 1.55 1.29 2.11 1.98 0.67 

K2O 1.53 2.55 2.03 2.13 1.86 2.05 2.49 3.8 2.05 2.07 1.13 

Cr2O3 0.05 0.09 0.11 0.12 0.016 0.02 0.017 0.023 0.021 0.021 0.047 

TiO2 1.4 0.87 0.89 1.09 0.97 0.8 1.02 1.3 0.77 1.14 1.88 

MnO 0.12 0.17 0.13 0.22 0.26 0.12 0.14 0.18 0.1 0.15 0.58 

P2O5 0.37 0.13 0.16 0.22 0.12 0.22 0.6 0.21 0.23 0.28 0.04 

LOI 0.82 0.08 0.56 1.06 0.7 1.3 -0.3 0.4 1.5 0.6 -0.4 

Total 99.5 100 98.6 98.9 99.8 99.6 99.7 99.7 99.7 99.7 99.6 
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Type Grt-Ky migmatites 

Sample (%) C4E12 C1E14 C2E19 C2E6 AN1 AN3 NE1 NE2 AN2 EL3 AN4B 

A/CNK 1.44 2.51 1.84 2.57 2.2187 1.85 2.03 2.71 1.71 1.8 4.743 

K2O/Na2O 0.44 1.71 0.66 1.12 0.6481 0.89 1.61 2.95 0.97 1.05 1.687 

TiO2 /Al2O3 0.08 0.06 0.06 0.07 0.0559 0.05 0.08 0.07 0.05 0.07 0.094 

Sample (ppm) C4E12 C1E14 C2E19 C2E6 AN1 AN3 NE1 NE2 AN2 EL3 AN4B 

Ba 630 938 387 594 395 866 638 976 814 780 278 

Ni 15 64 29 88 75 84 56 89 103 51 160 

Sc 14 15 14 20 18 12 18 26 11 16 62 

Co 20 19 13 27 24.3 21 19 29 21 21.5 62.8 

Cs 0.74 1.34 2.2 2.52 1.1 4.4 1.4 1.8 4.3 3.5 1.1 

Ga 20.8 17.2 18.9 19.9 19.6 19 14 19 18 21 13.1 

Hf 9.8 6.4 6.5 5.7 5.7 5.4 7 6.4 5.8 6.2 8 

Nb 13.6 11.9 10.6 13.4 13.5 8.5 15 14 9.3 10 31.3 

Rb 63.6 81.5 83.3 76.1 66.8 85 85 127 79 116 49.8 

Sn 2 1 1 1 1 1 1 1 2 1 <1 

Sr 550 202 273 190 251 529 147 135 543 400 61.3 

Ta 0.7 0.9 0.6 0.9 0.9 0.4 1.2 0.8 0.6 0.7 2.3 

Th 21.1 10.1 7.03 9.34 11.7 7.6 8.5 14 7.8 8.4 8.2 

U 1.64 1.56 0.79 1.78 2.3 1.7 1.9 2.3 1.6 1.7 1.9 

V 159 128 109 198 150 114 170 236 110 139 333 

W 1 1 <1 1 1.5 2.1 1.3 1.1 2.6 <0.5 2.1 

Zr 415 220 221 205 205 208 258 232 212 238 289.3 

Y 23.7 30 29 35.5 35.3 21 41 44 16 21.8 111.1 

La 94.7 32.1 26.3 18.1 34.6 39 36 44 38 40.7 26.2 

Ce 185 64.2 54.9 38.1 68.8 76 83 90 74 85.2 50.4 

Pr 21.4 7.88 6.76 4.73 7.88 9 11 11 8.7 10 5.91 

Nd 85.5 31 26.9 19.8 30.1 35 47 41 33 38.8 22.5 

Sm 13.7 6.5 5.84 4.85 6.07 6.3 12 8.5 5.9 6.95 6.06 

Eu 3.04 1.38 1.61 1.16 1.56 1.5 1.5 1.6 1.4 1.53 0.97 

Gd 8.42 5.34 5.08 5.47 6.15 5.3 11 8.2 4.5 5.76 12.27 

Tb 0.95 0.83 0.89 0.92 1.03 0.7 1.4 1.3 0.6 0.79 2.75 

Dy 5.27 5.46 5.36 6.25 6.1 3.7 7.4 7.9 3.2 4.47 19.04 

Ho 0.86 1.05 1.07 1.23 1.26 0.7 1.4 1.6 0.6 0.8 4.22 

Er 2.74 3.27 3.15 3.63 3.73 2 4.2 4.7 1.7 2.16 12.54 

Tm 0.37 0.63 0.4 0.51 0.57 0.3 0.6 0.7 0.2 0.27 1.82 

Yb 2.14 3.22 3.09 3.63 3.57 2 4 4.7 1.5 1.84 11.73 

Lu 0.36 0.47 0.49 0.54 0.56 0.3 0.6 0.7 0.2 0.25 1.86 

LaN/YbN 30.1 6.77 5.78 3.39 6.5839 13.6 6.05 6.38 17.4 15 1.517 

LaN/SmN 4.33 3.08 2.81 2.33 3.5596 3.88 1.87 3.27 4.04 3.66 2.7 

Eu/Eu* 0.86 0.71 0.9 0.69 0.7783 0.78 0.4 0.59 0.82 0.74 0.343 

GdN/YpN 3.18 1.34 1.33 1.22 1.3937 2.16 2.23 1.4 2.47 2.53 0.846 

Th/U 12.9 6.44 8.9 5.25 5.09 4.5 4.5 6.2 4.9 0.94 0.94 

 

Figure 10. a) RE spectrum; (a) and multi-element spectra; (b) of rocks compared with those of Boumnyebel [81]. Normalisation with the values of [36]. 
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5.2. Trace Elements Including REEs 

Rare earth elements (REE) patterns (Figure 10a) are 

fairly homogeneous and fractionated (1.20 ≤ LaN/YbN ≤ 

17.35) with negative Eu anomalies (0.34 ≤ Eu/Eu* ≤ 0.90). 

In terms of the total REE contents (∑REE), the 

metasediments of the Yaoundé group range from 15.22 to 

423.9 ppm (avg. ∑REE = 174.98 ppm) showing coherent 

chondrite-normalized REE patterns. The average (La/Yb)N 

and (La/Lu)N ratio, 8.31 and 8.30 respectively, do not show 

highly fractionated REE patterns. The spectra (Figure 10) 

are similar to UCC (Upper Continental Crust) [67], PAAS 

(Post-Archean Australian Shale) [72], and NASC (North 

American shale composite) [27]. These spectra characterize 

continental origin materials with an enrichment of light rare 

earths (LREE; 1.60 ≤ LaN/SmN ≤ 5.96) compared to heavy 

rare earths (HREE; 0.34 ≤ GdN/YbN ≤ 2.53) with low 

fractionation and flat spectra. The multi-element diagram 

(Figure 10b) shows regular spectra with pronounced 

negative Sr, Nb Ta and Ti anomalies. The spectra are flat 

from Tb to Lu. The average values of Ni (63.52), V/Ni 

(2.76) and Ni/Co (2.81) ratios are similar to those of post-

Archean fine-grained sediments [50]. La vs Th diagram of 

[37] confirms the post-Archean age of the Yaoundé 

metasediments (Figure 11). 

 

Figure 11. La vs Th diagram of [37] showing the source of rocks studied. 

6. Discussion 
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Figure 12. Geochemical diagram of major and trace elements in rocks studied compared to those of Yaoundé [52], Dibang [69] and Boumnyebel [81]: a) MgO-

K2O-Na2O [14]; b) Log (Fe2O3/K2O) vs Log (SiO2/Al2O3) of [28]; c) A-CN-K and CIA diagram of [18]; d) Discriminant Function Diagram (after [65]): DF1= - 

1.773TiO2 + 0.607Al2O3 + 0.76Fe2O3 - 1.5MgO + 0.616CaO + 0.509Na2O - 1.224K2O-9.09; DF2= 0.445TiO2 + 0.07Al2O3 - 0.25Fe2O3 -1.142MgO + 0.438CaO 

438CaO + 1.475Na2O + 1.426K2O - 6.861; e) Th/U versus U plot for Shimla and Chail meta-sediments [37]; f) K2O/Na2O vs SiO2 diagram (after [66]). 

In the last decades, the continental crust and near-surface 

environment got much attention in Cameroon and worldwide 

[72, 50, 34, 5, 30, 20]. The source composition of weathered 

rocks/sediments, tectonic setting, maturity, provenance, 

weathering history, and palaeoenvironment of basins were 

inferred using fine-grained terrigenous sediments [37, 4, 6, 

35, 66, 30]. In this paper, the metasediments were studied to 

decipher the provenance and geodynamic context. Nzenti et 

al. and Yonta-Ngoune [52, 81] also described the 

metasediments in other areas. Similar formations are 

described in the Siguiri [19], NE Brazil [55, 33], SW Nigeria 

[10] and central India [12] basins. Petrography of 

metasedimentary rocks shows parageneses with prograde 

metamorphism from greenschist facies (Grt chlorite schists: 

Chl + Amph + Qtz + Grt + Bt + Pl + Kfs) to granulite facies 

(Grt-ky migmatites: Qtz + Ms + Bt + Grt + Pl + Kfs + Amph 

± Ky) through amphibolite facies (Grt micaschists: Qtz + Bt 

+ Ms + Pl + Grt + Or + Amph + Ky + Mc). Similar 

parageneses and facies were observed in SW Nigeria [10], 

parts of Togo and Ghana West Africa [1], Yaoundé 

migmatites [52], and in NE Brazil, which is the SW 

continuity of the Central African Pan-African belt [56]. 

6.1. Sources of Metasediments 

Some major elements are likely to be mobilized during 

metamorphism and some weathering processes. These 

elements can thus be used to highlight the sources of the 

studied metasediments. The MgO-K2O-Na2O diagram of [14] 

and Log (Fe2O3/K2O) versus Log (SiO2/Al2O3) diagram of 

[28], place the metasediments of the Yaoundé Group in the 

field of shales and greywackes (Figure 12a and Figure 12b). 

The [18] diagram shows they originate mainly from andesites 

and granodiorites with an intermediate chemical alteration 

index (Figure 12c), intermediate to incidental felsic 

magmatic source (Figure 12d; [65]). 

Average U and Th concentrations in studied metasediments 

are similar to the values of Yonta Ngoune [81] (Figure 12e). 

Average Th/U ratios above 4.0 in sedimentary rocks portray 

intense weathering in source areas or sediment recycling [37]. 

A wide range of Th/U ratios of the southwestern Yaoundé 

Group metasediments (1.36-8.81) in the Th/U vs. Th diagram 

[37]; Figure 12e) shows varying degrees of weathering and 

recycling; most samples plot toward the weathering trend with 

progressively higher Th/U values as observed by [30]. The 

erosion of an old continental crust cannot explain the low to 

high CaO (0.17-7.13%) and Sr (37-550 ppm) contents, but 

high values rather suggest the influence of volcanic material 

[50]. Negative Eu anomalies (0.34 ≤ Eu/Eu* ≤ 0.90) and 

LaN/YbN ratios (1.20-17.35) indicate low feldspar in the 

protolith of studied metasediments. High Ba (616.833), V 

(145.333) and Zr (227.591) values suggest continental source 

materials. The mean ratios of Nb/Ta (15.25), Zr/Hf (36.52) and 

Y/Ho (27.41) are close to those of the upper continental crust 

[72]. The Rb/Cs ratio (38.09) is consistent with the lowest 

value in the upper continental crust, about 30 [72]. The low 

content of highly charged elements (Nb, Ti) compared to 

neighboring incompatible elements, expressed as negative 

anomalies (Figure 10b), average Th/U values greater than 4 

(table 1), relative deficit of alkaline earth elements (Ca, Sr) 

compared to neighboring incompatible elements (Table 1 and 

Figure 10b) and the marked fractionation of the element ratios 

of high Rb/Sr (0.72) and low Sm/Nd (0.21) radioactive pairs 

compared to estimated values (0.03 and 0.33 respectively), 

account for the erosion of the UCC source material [72]. 

6.2. Geodynamic Environment of Deposition 

Many classifications highlight the correlation between the 

chemical composition of detrital sediments and their 

geodynamic depositional environment. Sedimentary series 

related to oceanic island arc (OIA) setting show a similar 

andesitic composition to that of the total crust [17, 71]. Detrital 

series related to a continental island arc (CIA) display a similar 

composition to that of the continental crust or continental calc-

alkaline rocks [29, 2]. The composition of detrital sedimentary 

series associated with active continental margins (ACM) is 

similar to that of the crystalline basement corresponding to the 
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upper continental crust [71]. Detrital series of passive 

continental margins (PCM) correspond to very mature 

sediments with a composition similar to the platform 

sedimentary covers [64]. Thus, the diagram of [66] places the 

studied rocks mainly in the active continental margin (Figure 

12f) despite few samples in the oceanic island arc domain, also 

confirmed by the diagram of [7] (Figure 13a). Data from [52, 

69, 81] also plot in the active continental margin (Figure 12f 

and Figure 13a). The hypothesis of active margin and/or 

oceanic island arc using geochemical data is supported by 

Toteu at al. [78] who suggest from geochronological data a 

northward subduction context. The Yaoundé basin results from 

extensional processes in the northern Congo craton, which 

guided rifting, fragmentation and limited oceanization [50]. 

Furthermore, the ophiolitic affinity of rocks of the Yaoundé 

Group reinforces this hypothesis [51, 41]. In the same context, 

[20] from petrological and isotopic (Ar-Ar) studies situate the 

Mamb calk-alkaline pluton in an oceanic island arc context 

that extends eastward to Yaoundé and up to Lomié in the SE 

Cameroon. They proposed a south-north subduction of the 

Pan-African Yaoundé hot oceanic crust under the Archean 

Adamawa-Yade block. 

TiO2 vs FeO*/MgO diagram of [40] also shows a tholeiitic 

affinity (Figure 13b). Tholeiites characterize rocks of distension 

zones, evidence of the probable ocean. REE contents of the 

studied metasediments is almost identical to that of the PAAS, 

with a flat spectrum (Figure 13c) and average REE/PAAS ratios 

close to 1 (0.86-1.31). Samples from [52, 69, 81] and this study 

similarly plot in the same field in tectonic discrimination 

diagrams, showing homogeneous and sub-parallel REE and 

multi-element spectra (Figures 10a, 10b) suggesting a similar 

geodynamic and depositional environment. Precambrian 

sediments indicate fairly high alteration indices [44, 13, 18, 63]. 

These results partially tie with this study and those of Nzenti et 

al., Stendal et al. and Yonta-Ngoune [52, 69, 81] with the 

chemical weathering index incidentally low to high and mostly 

intermediate (Figure 8c). The source rocks of the Yaoundé 

Group metasediments are predominantly granodiorites and 

andesites (Figure 12c). Owona et al. [58] indicate the 

emplacement of the source deposits of the Yaoundé Group after 

the Eburnian orogeny during a prolonged erosion phase of the 

Congo craton margin in the Central Africa. Granodiorites and 

andesites, sources of the southwestern metasediments of the 

Yaoundé Group, are likely to be related to the formations of the 

Congo craton. Oliveira et al. [54] demonstrated with Sm-Nd 

isotope geochemistry and U-Pb age dating that most clastic 

metasedimentary rocks in both belts of Yaoundé and Sergipano 

derived from the northern sources and, to a lesser degree, from 

cratons in the south. The northern source is probably the 

Archean Adamawa-Yade block, considered a microcontinent 

separated from the northern edge of the Congo craton [50, 74, 

20, 41]. Mukete et al. [41] show that the compositions of spinel 

and ultramafic whole rocks reveal an arc setting that evolved 

from divergent to convergent plate setting. The results of 

aforementioned works and of this study show that the 

metasedimentary rocks from the southwestern portion of the 

Yaoundé Group derive mainly from the intermediate weathering 

of rocks of the Congo craton and or the Adamawa-Yade block. 

 

Figure 13. a) Discriminant Function Diagram (after [6]; DF1 refer to - 0.447SiO2 + 0.972TiO2 + 0.008Al2O3 - 0.267Fe2O3 + 0.208FeO - 3.082MnO + 

0.14MgO + 1.95CaO + 0.719Na2O + 0.032K2O + 7.51P2O5 + 0.303 and DF2- 0.421SiO2 + 1.988TiO2 - 0.526Al2O3-0.551Fe2O3 - 1.61FeO + 2.72MnO + 

0.881MgO - 0.907CaO - 0.177Na2O - 1.84K2O + 7.244P2O5 + 43.57, respectively. Ark: arkose; Sh: shale; GW: greywacke; Gr: granite; Gd: granodiorite; Do: 

Diorite; Ga: gabbro; b) TiO2 vs FeO*/MgO diagram of Miyashiro (1974); c) Spectrum of average RRE values vs PAAS values. 
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6.3. Correlation Between the Neoproterozoic Sergipano Belt 

(NE Brazil) and the Yaoundé Belt (Cameroon, Africa) 

Oliveira et al. [54] carried out pioneer works on the 

correlation between the Sergipano belt and the Yaoundé Belt. 

They described contemporaneous metasedimentary rocks in 

both belts: the Yaoundé belt comprises schists, quartzites, 

gneisses and migmatitic gneisses all involved in a collision 

estimated between 620 and 610 Ma, the Sergipano belt which 

includes in addition to metasedimentary rocks, migmatitic 

gneisses and two metavolcano-plutonic complexes involved 

in a collision at 618 ± 12 Ma. [57] testify in the Sergipano 

belt a syn- to late-collisional sedimentary influx toward the 

São Francisco craton (SFC) in the south. This supports the 

work of [16] who suggests the sediments at the origin of the 

Sergipano belt derive from the erosion of the SFC. In 

Cameroon, the works of [50] and the present paper show that 

the sediments at the origin of the Yaoundé Group probably 

derive from the erosion of the Congo craton, which is the 

eastern continuity of the SFC [54]. In the Sergipano belt, the 

sediments of the Macuréré domain are mainly from the 

Borborema Province in the north. This is consistent with the 

erosional sediments in the Adamawa-Yadé Archean block 

north of the Yaoundé Group as highlighted by [50, 74, 20]. 

The Sergipano belt is located between the Sao Francisco 

craton in the south and the Borborema Province [57]. This 

arrangement suggests that the Archean block of Adamawa 

Yadé is the plunge of the Borborema Province in Central 

Africa. [32] suggest that the sediments of the Araticum 

paleobasin (Sergipano fold belt) were deposited in an oceanic 

environment during the exhumation of arcs in the Brasilian-

Pan-African orogeny. This supports the hypothesis of [50] 

and of this study, which suggest the sediments at the origin of 

the Yaoundé Group were deposited in a probably oceanic 

environment. The hypothesis of oceanization is also 

supported by D'el-Rey Silva [15], through intensive 

geological mapping (scales 1:50 000 and 1: 100,000), in a 

key area of the southern part of the Sergipano belt; his 

similar stratigraphic and structural data explain the tectonic 

evolution of the belt in terms of the closure of an asymmetric, 

laterally continuous basin infilled under a syn-depositional 

extension regime and evolving into an oceanic basin (the 

Canindé Sea). Structural analysis in both areas (Yaoundé and 

Sergipano belts) shows that the second phase of deformation 

is associated with thrusting Neoproterozoic supracrustal 

rocks toward the Congo craton [52, 53] and the SFC [33] 

respectively. Most Sergipano belt and the Yaoundé Group 

features are similar. This correlation suggests, a model 

compatible with the supercontinent that evolved by 

fragmentation and amalgamation along lived zones of 

lithosphere weakness throughout the Proterozoic [15]. 

7. Conclusion 

The metasediment rocks of the Yaoundé Group comprise 

Grt chlorite schists, Grt micaschists and Grt-Ky migmatites, 

dispaying granoblastic to granolepidonematoblastic texture 

and mineral assemblages of green schist, amphibolite and 

granulite facies, suggesting prograde metamorphism. The 

geochemical data reveal wide range of Fe2O3 + MgO + TiO2 

contents, from 7.3 to 32.6%, probably reflecting to diversity 

of lithological units. The protoliths of these metasediments 

are post-Archean shales and greywackes deriving mostly 

from the Congo craton and/or the Adamawa-Yadé andesites 

and granodiorites. The eroded materials are from the upper 

continental crust source, and were emplaced in an active 

margin context and/or oceanic island arc. 
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