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Abstract 
The West Congo belt contains Paleoproterozoic and Neoproterozoic Units 
which are deformed during Panafrican event. The Neoproterozoic Unit contains 
rift and post rift deposits. The rift formation is made of metabasite, volcanic 
and volcano-sedimentary rocks. The metabasite constitutes the Nemba Com-
plex which is considered put into place in a continental or oceanic context. 
Samples from Nemba Complex collected along the “Congo ocean railway rea-
lignment” are analyzed. Major elements indicate a low potassic subalkaline af-
finity of the samples. Classification diagrams based of major elements shows 
that the rocks are a tholeiitic serie constituted of andesitic basalts, sub-alkaline 
andesitic basalts and a sub-alkaline to alkaline basalts. Some samples with a 
calc-alkaline signature indicate a crustal contamination. The traces elements 
plots indicate that the rocks are the MORB. The spectrum of multi-elements is 
characteristic of continental rocks with a lithospheric origin. This is an 
agreement with many works on the Nemba Complex and the alkali plutons 
and acid volcanic rocks associated which attribute there a rift context. 
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1. Introduction 

The west Congo belt (Figure 1) outcrops along the Atlantic eastern margin from 
South Gabon to the North Angola around 1400 km in length and 150 to 300 km  
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Figure 1. Main structural units of the West Congo modified after Boudzoumou and 
Trompette (1988), Affaton et al., 2015; Fullgraf et al., 2015. The inset in the upper 
right-hand corner illustrates the location of the Araçuai-West Congo orogen in Africa 
and South America. 
 
in width. It represents the east part of the Araçuài-West Congo (A-WCO) belt. 
The west Congo belt is made of Paleoproterozoic and Neoproterozoic units de-
formed during Panafrican event. The Neoproterozoic formations are considered 
put into place, there is 1000 Ma, during the Rodinia breakup and deformed dur-
ing Panafrican orogenesis [1] [2] [3]. 

The Araçùai belt includes arc magmatic type, syn to post collisional granites 
and a suture oceanic zone. Paleoproterozoic units of the west Congo belt are 
represented by Guéna formation and Loukoula and Bikossi groups [4] [5] called 
Premayombian Group [5]. It included granitoid and metasedimentary rocks 
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reactive during Panafrican orogenic event. Neoproterozoic is made of rift and 
post rift deposits represented from bottom to top by Sounda Group (Nemba 
Complex, Kakamoeka Subgroup, Mvouti Subgroup) and Mayombe Group 
(Moussouva Subgroup, Lower Tillite formation and Louila Subgroup) [5]. 

The Nemba Complex and Kakamoeka Subgroup contain magmatic rocks 
which are used to determine the geodynamic context of the West Congo fold 
belt. The Nemba Complex is made of metabasite which is considered put into 
place in continental context [5] [6] [7] [8] [9] or in oceanic context [10]. For 
[10], the Nemba Complex is an ophiolite witness and the west Congo fold belt is 
a collisional belt which take place at around 1000 Ma. For [5] [6] [7] [8] [9], 
there is no evidence of oceanic suture and chemical analyses from Nemba Com-
plex and its equivalent in RDC and Gabon, shows that rocks are continental 
tholeiite. These basic rocks and the acid rocks of Kakamoeka Subgroup and 
Neoproterozoic plutonic rocks associated are the witness of rifting stage. 

In this study, we presented geochemistry data gotten on meta-basic rocks of 
Nemba Complex outcropping along the “Congo ocean railway realignment”, 
between Pk 12 and Pk 13 from Nkougni to Dolisie town. Data gotten are show-
ing that metabasite of Nemba Complex are a tholeiite which take place in conti-
nental context. 

2. Geological Setting of the Mayombe 

The geology of the Mayombe fold belt is made of added Paleoproterozoic and 
Neoproterozoic units. 

The Paleoproterozoic is represented by Loémé Unit (or Guéna) in Congo, 
Kimezian Unit in DRC and Loukoula and Bikossi Groups. The Loémé Unit is 
made of tonalitic gneiss containing locally xenoliths of biotite gneiss and cross 
cutting by granitoids. The tonalitic gneiss are dated between 2129 ± 68 Ma and 
1920 ± 10 Ma [4] [5] [11] [12] [13]. 

The Paleoproterozoic granitoids were dated between 2129 ± 68 Ma and 1952 ± 
77 Ma [4] [14] [15] [16] [17]. The Loukoula Group is made of biotite paragneiss, 
orthogneiss, magnetite micaschists, schists, amphibolites and quartzites intruded 
locally by granitoids and dolerite. The zircon of paragneiss yield paleoprotero-
zoic age [4] [5]. The Saras granodiorite which intrude the Loukoula Group is 
dated at 2000 ± 80 Ma by U/Pb on Zircon methods [13] and 1920 ± 10 Ma by 
Pb/Pb single zircon methods [18]. The Bikossi Group is made of quartzite rich 
on magnetite and muscovite, locally conglomeratic at the lower part and mica-
schists, garnet schists and amphibolites in the upper part [8] [10] [19] [20]. Zir-
con of quartzite yielded age between 2200 Ma and 2000 Ma [4] [5]. The amphi-
bolites whose some are described like metagabbro are considered by [5] as the 
syn-rift witness of Neoproterozoic age [SHRIMP age of 915 ± 8 Ma gotten from 
meta-gabbro zircon by [5] and are dissociated of Bikossi Group and attached in 
the lower part of Sounda Group of Fullgraf et al. (2015, [5]). 

The Neoproterozoic consist of aulacogen type formation [8] [21] or rift and 
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passive margin [5]. The rift formations are represented by Sounda Group con-
taining from bottom to top, the Nemba Complex, the Kakamoeka and Mvouti 
Subgroups [5]. The Nemba Complex consists of metagabbros, metabasalts, am-
phibolites, and green schists. The Kakamoeka Subgroup is made of volcanic and 
volcano-sedimentary rocks (conglomerates, quartzites, graphitic schists, ignim-
brites, rhyolites, tuffs, metabasic rocks) whose equivalent is dated in DRC be-
tween 920 ± 8 Ma and 917 ± 14 Ma [7]. TheMvouti Subgroup is constituted by 
black schists, chlorito-schists, quartzites, meta-arkoses and meta-sandstones.The 
post rift is represented by the Mayombe Group which contains the Moussouva 
Subgroup, the lower Tillite Formation and the Louila Subgroup. The Moussouva 
Subgroup is made of quartzites and schists. The lower Tillite is a glaciogenic 
formation with a black calcareous shale matrix and a doleritic sills intercalations 
in DRC. The Louila Subgroup contains meta-gres locally conglomeratic, qua-
rtzites, quartzo-schists and schists with intercalation of limestones and calcshists 
[8] [19] [22] [23]. The whole formation is intruded in the western domain by 
rifting contemporaneous granites (Mfoubou and Mont Kanda granites in Congo 
and Noqui granite in Democratic Republic of Congo). 

The paleoproterozoic formations are deformed by eburnean phase generating 
a fold oriented NE-SW [8] [13] [20] which are reactive during the Panafrican 
orogenic events (West-Congolian) building a D1 and D2 folds oriented NW-SE 
associated respectively by cleavage (S1) verging to the NE and crenulation clea-
vage (S2) often straighten and without clear verging [20] [21] [24]. A third tar-
dy-orogenic phase characterized by a second crenulation cleavage (S3) oriented 
NE-SW folding a D1 and D2 structures is described in the Loémé Formation (or 
Guéna Subgroup) [8] [21]. In the Mayombe, deformation is also accompanied 
by thrust pulling the formation of internal domain stacked upon the formation 
of the external domain. The intensity of deformation decreases from SW (inter-
nal domain) to the NE of the belt (external domain). 

The metamorphism is an amphibolite facies grade in the internal domain. It 
decreases to the NE where it becomes greenschist facies grade in the external 
domain and anchizone facies grade near the adjoining Niari basin. 

3. Sampling 

21 samples are collected along the “Congo ocean railway realignment”, between 
the Pk 12 and Pk 13 from Nkougni to Dolisie town. In this area outcrops largely 
the Nemba Complex formation with intercalation in small part of Loukoula 
Subgroup. 

The Nemba Complex formation is essentially made of amphibolites and 
greenschists (Figures 2(a)-(c)). The amphibolites are in massive hard beds and 
the greenschists are strongly cleavage. Locally the two facies contains veins filled 
by quartz or calcite. The associated fold are long flank and short flank and a slight 
NE verging. The whole rocks shown a crenulation cleavage (S2) strongly 
straightens. The quartzo-schists (Figure 2(d)) are essentially made of qua-
rtzo-feldspathic levels alternating with wealthy muscovite levels. The shows also a  
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Figure 2. Outcrops of basic Nemba Complex formation and Loukoula quartzo-schist 
along the “Congo ocean railway realignment”: (a)-(c) metabasite rocks; (d) quartzo-schist; (e) 
migmatite bearing garnet. 
 
crenulation cleavage (S2) oriented N162˚-88˚ toward the SW and N160˚-77˚ 
toward the NE. 
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Locally between the Nemba Complex formation and the quartzo-schists is 
measured an inverse fault with direction of N156˚-25˚ toward to the SW. A 
migmatite bearing garnet on centimetric layer (Figure 2(e)) has been also ob-
served on place. 

4. Analytical Procedures 

Geochemical analyses of major, trace and rare earth elements were done to evaluate 
the petrogenesis of rocks. Major, trace and REE elements were determined after 
powdered samples in fusion with LiBO2 and dilute by HNO3 and performed by 
inductively coupled plasma-mass spectrometry (ICP-MS) and inductively 
coupled plasma atomic emission spectrometry (ICP-AES) in the “Centre de Re-
cherches Pétrographique et Géochimique” (CRPG) of Nancy, France. 

5. Results 
5.1. Microscopic Description 

Samples of Nemba Complex show lepidoblastic, lepido-granoblastic and gra-
no-lepidoblastic texture. 

The amphibolites (Figures 3(a)-(c)) contain green hornblende, biotite,  
 

 
Figure 3. Photomicrographs of basic rocks of Nemba Complex formation and quartzo-schist 
of Loukoula Group: (a) sample NE11, basalt showing biotite, amphibole, plagioclase and 
epidote; (b) sample N20, andesitic basalt showing chlorite substitute amphibole in some 
case; (c) samples NE21, andesitic basalt containing accessory calcite; (d) Sample N22, qua-
rtzo-schist with quartz, feldspar, muscovite and accessory calcite. Am—Amphibolite, 
Bi—Biotite, C—Calcite, Ep—Epidote, Mu—Muscovite, P—Plagioclase, Q—Quartz. 
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chlorite, epidote, K-feldspar, plagioclase and accessory quartz, calcite, sulphide 
and opaque mineral in some samples. Chlorite often replaces the biotite. In the 
sample with crenulation cleavage, chlorite flats occupy S2 cleavage which cut the 
amphibole. In some samples the core of k-feldspar displays a damourite altera-
tion. Quartz, plagioclases and calcite crystallize also in the fissure and the sha-
dow pressure developed in the rock. The will characterize a probable circulation 
zone of hydrothermal fluids. The greenschists contain chlorite, biotite, epidote, 
quartz, plagioclase and accessory amphibole, calcite, apatite, zircon, and pyrite. 
Like the amphibolite, quartz, feldspars and accessory the calcite occurs in the 
fissures and the shadow pressure. The quartzo-schists (or paragneiss) bear a 
granoblastic texture (Figure 3(d)). They contain quartz, muscovite, biotite, pla-
gioclases and accessory epidote and calcite. 

5.2. Geochemistry and Petrographic Classification 

Representative analyses are given in Table 1. 
 

Table 1. Major and trace elements analysis. 

(%) NE 10 NE 11a NE 11b NE 12 NE 14 NE 15 NE 16 NE 17 NE 18 NE 19 NE 20 NE 21 NE 25 NE 26 NE 27 NE 30 NE 31 NE 32 NE 33 NE 34 NE 35 

SiO2 51.17 45 46.84 46.31 47.83 50.54 50.28 52.41 49.85 49.34 49.56 57.71 49.95 42.11 48.11 51.12 40.25 51.31 45.71 52.68 41.86 

AL2O3 14.49 16.07 14.9 15.94 15.26 15.25 14.23 12.52 15.32 15.16 15.26 11.13 15.87 15.2 14.24 15.63 18.19 15.3 14.07 14.73 14.99 

Fe2O3 9.43 12.48 11.82 11.81 11.19 9.97 10.92 10.34 10.32 11.01 10.57 9.08 9.76 16.56 13.73 9.98 13.85 9.91 17.14 11.5 18.19 

MnO 0.14 0.18 0.17 0.17 0.16 0.16 0.17 0.17 0.16 0.18 0.17 0.13 0.14 0.22 0.21 0.16 0.19 0.15 0.24 0.19 0.26 

MgO 3.55 8.61 6.81 8.26 6.95 5.61 8.93 6 7.74 8.33 7.48 3.59 6.6 3.26 6.44 5.72 2.66 5.22 5.99 6.11 6.1 

CaO 15 9.72 12.06 8.99 12.16 12.43 7.4 13.85 8.17 7.62 8.78 13.37 9.56 16.28 11.15 8.91 20.02 11.12 9.69 7.3 11.36 

Na2O 1.09 2.29 2.17 3.02 2.04 2.16 3.17 0.76 4.1 3.82 4.06 0.39 4 0.64 1.9 4.44 0.31 3.79 2.87 3.4 2.38 

K2O 0.09 0.61 0.59 0.64 0.25 0.33 0.19 0.12 0.41 0.47 0.23 0.1 0.14 0.19 0.33 0.58 0.08 0.16 0.4 1.64 0.41 

TiO2 1.29 1.31 1.42 1.33 0.84 0.81 0.8 0.97 0.97 0.84 0.84 1.12 0.81 2.1 1.24 1.07 0.88 1.05 2.26 0.93 2.49 

P2O5 0.26 0.23 0.24 0.23 0.22 <5 <5 <5 <5 <5 <5 <5 <5 0.39 <5 <5 <5 <5 0.33 <5 0.27 

PF 2.02 2.83 1.74 2.62 1.88 1.57 2.45 1.35 2.12 2.2 1.7 2.05 2.35 2.05 1.29 1.02 2.28 1.03 0.57 1.01 0.73 

Total 98.52 99.32 98.76 99.3 98.79 98.83 98.52 98.52 99.15 98.98 98.65 98.66 99.19 98.98 98.63 98.62 98.17 99.04 99.26 99.48 99.02 

Sc 37.32 38.91 40.01 38.25 32.81 34.83 36.52 42.61 40.19 38 39.31 34.63 38.34 42.48 40.74 31.78 26.45 31.34 43.52 37 47.48 

As 0.39 0.26 0.37 0.38 0.27 0.24 <20 <20 0.37 <20 0.25 0.35 0.49 0.78 0.27 0.42 0.93 0.27 0.29 <20 0.28 

Ba 31.6 393 359 417 137 201 82.8 21.7 254 314 94.7 24.8 49.4 14.3 130 336 23.3 37.3 43.7 741 55.9 

Be 0.32 0.41 0.52 0.47 0.52 0.41 0.37 0.41 0.41 0.45 0.56 0.37 0.39 0.82 0.55 0.37 0.37 0.58 1.14 0.76 1.15 

Bi <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 <5 0.06 <5 <5 <5 <5 <5 <5 0.05 

Cd 0.12 0.06 0.11 0.08 0.11 0.11 0.05 0.1 0.05 0.07 0.07 0.08 0.11 0.22 0.1 0.08 0.14 0.1 0.11 0.09 0.16 

Ce 23.9 24.9 26 24.2 43.1 28.8 27.7 31.7 34.2 28.6 28.2 38.8 21.5 61.2 29.5 25.3 25.1 26.5 55.9 43.1 70.4 

Co 33.9 53.9 45.4 51.1 49.4 36.5 52.3 38.1 56.4 49.2 44.8 24.4 53.5 39.4 51.4 44.8 19 39.3 55.4 47 58.3 
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Continued 

Cr 196 208 197 204 274 306 325 352 297 342 341 121 94.3 87.2 77.3 118 114 139 78.4 53.3 84.3 

Cs 0.07 1.03 1.06 1.19 0.28 0.41 0.17 0.05 0.61 0.61 0.19 0.04 0.02 <20 0.08 0.28 0.02 0.02 <20 0.45 0.06 

Cu 22.2 11.3 301 51.5 8.4 93.2 58.2 <8 <8 29.7 34.1 36.4 6.8 1408 184 18.1 217 36.2 127 110 148 

Dy 3 3.27 3.44 3.26 3.61 3.06 3.14 3.8 3.73 3.35 3.26 4.23 3.07 7.26 3.92 3.35 2.88 3.19 6.56 4.18 7.58 

Er 1.83 1.94 2.05 1.94 2.01 1.83 1.86 2.18 2.24 2.01 1.97 2.57 1.87 4.26 2.29 1.94 1.67 1.77 3.8 2.46 4.41 

Eu 1.1 1.13 1.1 1.03 1.26 1.04 0.872 1.11 1.17 1.06 1.04 1.3 0.947 2.22 1.26 1.56 1.58 1.38 1.67 1.23 2.16 

Ga 18.7 15.6 16.3 15.1 15.8 18.6 13.1 18.5 14.7 16 16.5 17.5 16.1 31.2 21.1 17.4 35.4 15.8 21.8 19.8 25.5 

Gd 2.82 3.08 3.11 2.94 3.62 2.88 2.88 3.31 3.41 2.99 2.92 3.9 2.72 6.74 3.65 3.25 2.98 3.14 6.06 3.98 7.27 

Ge 1.49 1.21 1.4 1.12 1.35 1.57 1.01 1.91 1.13 1.09 1.21 1.67 1.34 2.47 1.6 1.33 2.6 1.4 1.41 1.35 1.64 

Hf 1.61 1.62 1.76 1.67 1.69 1.72 2.03 2.49 2.52 2.14 2.12 2.92 1.86 5.1 2.54 1.85 1.55 1.78 5.21 3.18 5.77 

Ho 0.67 0.715 0.763 0.713 0.756 0.673 0.68 0.822 0.803 0.728 0.718 0.943 0.681 1.57 0.842 0.717 0.626 0.671 1.4 0.895 1.62 

In 0.06 0.06 0.07 0.06 0.05 0.05 0.05 0.06 0.06 0.06 0.06 0.07 0.06 0.13 0.08 0.07 0.07 0.06 0.09 0.06 0.11 

La 11.5 11.5 12 11.1 21 14 13.4 15.2 16.7 13.7 13.5 18.6 9.75 29.6 13.9 11.2 11.4 11.4 25.1 20.8 33.4 

Lu 0.278 0.285 0.305 0.286 0.289 0.272 0.277 0.323 0.333 0.295 0.293 0.378 0.282 0.642 0.34 0.285 0.241 0.251 0.561 0.354 0.632 

Mo <5 <5 <5 0.58 <5 0.51 <5 0.9 <5 <5 <5 <5 <5 <5 <5 <5 0.52 <5 <5 <5 <5 

Nb 11.2 11.2 12.4 11.3 10.5 5.22 4.27 5.39 5.43 4.4 4.45 6.29 3.38 12.5 5.43 4.44 3.55 4.13 12.8 5.21 13.4 

Nd 12.5 13.4 13.7 12.5 19.2 13.8 13 15.1 16.1 13.5 13.3 18 11.4 30.4 15.4 14.3 14 15 27.2 18.8 33.9 

Ni 188 427 133 192 190 184 150 145 158 133 175 100 332 324 186 451 538 239 98.6 63.2 97.1 

Pb 3.35 1.65 2.57 1.55 3.15 4.67 2.76 5.04 2.2 1.8 2.72 4.53 4.03 12.1 3.78 3.97 14.7 5.01 3.1 4.8 5.45 

Pr 2.92 3.09 3.19 2.98 4.94 3.4 3.23 3.71 3.97 3.37 3.31 4.48 2.64 7.28 3.59 3.24 3.17 3.41 6.64 4.81 8.24 

Rb 0.79 12.6 12.9 13.7 3.78 5.83 2.45 0.74 8.61 10 3.1 0.87 1.06 0.82 4.81 16 0.89 1.43 3.03 51.5 3.74 

Sb 0.07 0.07 0.08 0.05 0.05 0.06 <5 0.08 0.07 <20 <20 0.07 0.07 0.07 <20 0.06 0.05 <5 <20 <0.05 <20 

Sm 2.78 3.03 3.14 2.9 3.85 2.96 2.89 3.31 3.51 3.01 2.97 4.02 2.7 7 3.64 3.39 3.18 3.46 6.12 4.08 7.56 

Sn <15 <15 <15 <15 <15 <15 <15 <15 <15 <15 <15 <15 <15 2.16 <15 <15 <15 <15 2.01 <15 <15 

Sr 363 206 237 161 579 662 226 441 232 169 216 523 240 756 230 226 1150 384 163 150 304 

Ta 0.81 0.81 0.9 0.84 0.65 0.34 0.28 0.34 0.35 0.29 0.29 0.4 0.21 0.82 0.34 0.31 0.23 0.28 0.75 0.44 0.84 

Tb 0.462 0.498 0.52 0.487 0.563 0.47 0.474 0.572 0.565 0.504 0.491 0.657 0.466 1.12 0.605 0.529 0.471 0.507 1.01 0.654 1.19 

Th 0.84 0.87 0.92 0.89 1.2 0.79 1.78 2.17 2.17 1.87 1.81 2.6 0.61 2.67 1.34 0.65 0.45 0.5 3.06 5.47 3.31 

Tm 0.265 0.274 0.296 0.278 0.282 0.26 0.269 0.314 0.321 0.287 0.28 0.366 0.266 0.602 0.327 0.273 0.233 0.245 0.534 0.347 0.62 

U 0.26 0.19 0.21 0.16 0.26 0.15 0.23 0.23 0.24 0.21 0.2 0.4 0.11 0.51 0.19 0.15 0.11 0.11 0.48 1.15 0.58 

V 237 263 266 261 204 235 207 233 221 227 248 238 217 360 295 207 265 197 362 236 395 

W <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 <10 

Y 17.1 18.5 19.4 18.2 19.8 17.4 18.1 21 20.9 18.8 18.5 24.2 17.4 39.9 22.1 18.7 16.4 17.4 35.7 23 42.8 

Yb 1.82 1.86 2 1.89 1.88 1.78 1.84 2.1 2.17 1.94 1.91 2.46 1.82 4.15 2.21 1.85 1.55 1.62 3.63 2.36 4.16 

Zn 34.9 93 81 92.1 76.1 58.9 104 60.2 87 102 85.9 36.7 72.1 87.1 106 71.8 30.4 58.6 154 107 160 

Zr 63.1 64.6 74.1 64.9 70 69.6 78.8 96.4 97 81.3 79.9 114 74.9 205 102 70.6 59.6 67 217 115 243 
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5.2.1. Major Elements 
Major elements (Table 1) give value SiO2 (40.25% - 57.71%), Al2O3 (11.13% - 
18.19%), MgO (2.66% - 9.37%), CaO (7.3% - 20.02%), Na2O (0.39% - 4.44%) and 
TiO2 (0.61% - 2.42%). The LOI values (0.57 – 2.83) are low to medium and 
rendered a partially to medium weathering which could lead a secondary hydra-
tion of minerals. SiO2, MgO contents and total alkalinity (0.31- 4.44) displays a 
low-K sub alkaline affinity. These rocks rich in Al2O3 and CaO and lightly poor 
in TiO2 show a character of orogenic lavas [25]. The classification diagram 
based on major elements [26] [27] [28] plots the rocks in tholeiitic serie (Figures 
4(a)-(c)). 

The tholeiitic series is constituted of andesitic basalts (NE 16, 17, 21, 26, 27, 31, 
3518, 19, 20, 25, 30, 32, 34) certain of high-Ti (NE 26, 27, 34, 35), a sub-alkaline an-
desitic basalts (NE 15,33) and sub-alkaline to alkaline basalts (NE 10,11, 12, 13, 
14), certain of high Mg (NE 11,13,14). The Harker diagram (Figure 5) of major 
elements shows a dispersion data with weak correlation coefficient. The K2O vs. 
MgO displays a linear correlation in the majority of the samples [except 
 

 
Figure 4. Geochemical characterization of Nemba samples: (a) (FeOt + TiO2) − Al2O3 − 
MgO diagram de Jensen (1976); (b) K2O vs. SiO2 diagram de Peccerillo and Taylor (1976); 
(c) Na2O + K2O vs. SiO2 diagram de Tas (Cox et al., 1979).  
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Figure 5. Harker diagrams of some major elements of Nemba Complex showing disper-
sal elements. 
 
the NE 34 which is richer in K2O (1.49%)]. The Na2O vs. MgO shows a positive 
correlation in the rocks with a tholeiitic signature although rocks with calc-alkaline 
signature don’t indicate any correlation. The CaO vs. MgO display a negative 
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correlation. The others major elements like the SiO2, Al2O3, MnO, TiO2 and P2O5 
vs. MgO displays a dispersal data with a weak coefficient of correlation. 

5.2.2. Traces Elements 
Trace elements diagram Zr/TiO2 vs. Nb/Y from [29] displays a predominance of 
the rocks in the basalt/andesite domain and the minority of rocks in the sub-alkali 
basalts domain (Figure 6). Ti vs. Zr diagram of [30] plots the samples in MORB 
(NE 10, 11, 12, 13, 27, 30, 31, 32), Island Arc lavas (NE 14, 15, 16, 17, 18, 19, 20, 
21, 25, 34), and intraplate (NE 26, 33, 35) domains (Figure 7(a)). The Th/Yb vs. 
Nb/Yb diagram of [31] plots some samples in the EMORB domain while the 
major part is situated above this domain with a weak dispersion (Figure 7(b)). 
Any sample fall in the N-MORB and OIB-MORB. Compatible trace elements 
like Co, Cr shows a positive correlation with the MgO, while the Ni didn’t show 
any correlation. The mobile incompatible elements, Rb, Sr and Ce don’t show 
any significant tendency. On the other hand, Ba vs. MgO show a Ʃpositive cor-
relation. Immobile incompatible elements, Nb, Zr, Nd, Th, Y and Hf presents 
one majority group with a weakly concentration and a group of tree samples 
with a high concentration. REE normalized to chondrites [32] displays sample 
enriched relative to LREE/HREE ((La/Yb)N : 3.57 - 7.49) with a majority group 
weakly poor in HREE and accompanied of Eu positive anomaly (except NE 34 
which contains Eu negative anomaly) and a group of tree samples(NE 26, 33, 35) 
showing higher REE (ƩREE = 149 - 183) concentration and contains Eu negative 
anomaly (Figure 8(a)). Spectrum of multi-elements normalized at primitive 
mantle of [33] shows also the bimodal comportment of samples with  
 

 
Figure 6. Zr/TiO2 vs. Nb/Y diagram of Winchester and Floyd (1977) showing a majority 
samples in the andesite/basalt and a few samples in subalkaline basalt.  
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Figure 7. Plotted samples in discrimination diagrams; (a) Ti vs. Zr of Pearce (1982) 
showing a distribution of samples in Island Arc Lavas, MORB and Within Plate Lavas; (b) 
Th /Yb vs. Nb/Yb of Pearce (2008) displaying a distribution in the E-MORB domain and 
in the top in arc array Volcanic domain. 
 
the majority group which possess a Ba, Pb, Sr positive anomalies and Rb, Zr, Ti, 
Nb-Ta negative anomalies, except tree samples (NE 11-13) which shows a Pb 
and Sr negative anomalies and Ti positive anomaly, and the minor group (NE 
26, 33, 35) with a positive anomalies in Th and La and a negative anomalies in 
Nb-Ta, Sr, except NE 26 which show a Sr positive anomaly (Figure 8(b)). 

6. Discussion 

The studied basic samples come from the Nemba Complex now considered synrift 
Neoproterozoic formation dated at 915 ± 8 Ma age SHRIMP gotten from me-
ta-gabbro zircon, [5] and associated with volcanic (rhyolite) and volcano sedi-
mentary rocks of Kakamoeka Subgroup whose equivalent called Mayumbian 
Group is dated in DRC between 920 ± 8 Ma and 917 ± 14 Ma [7]. 

6.1. Petrogenesis 
6.1.1. Magmatic Signature 
Major elements data (Table 1) shows a low potassic subalkaline affinity of the 
samples. [26] [29] diagrams (Figure 4) plots samples in their majority in tho-
leiite domain. These rocks are andesitic basalts and sub-alkaline basalts. [5] de-
scribes basalts of Nemba like sub-alkaline tholeiite. 

6.1.2. Crustal Contamination 
The LOI data of the geochemistry analysis are low to medium and shows that 
rocks are a weak weathering. Nevertheless the rocks contain a vein filled by 
quartz, feldspar and calcite which could characterize a hydrothermal weathering 
in relation to the deformation. This possibility is showing by the little migmatite 
zone seen on the outcrop (Figure 2(e)). Just has, geochemistry diagrams of studied 
meta-basalts displays a possible contamination of magmas by post-magmatic 
process. 
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(a) 

 
(b) 

Figure 8. Spectrum of Rare Earth elements of Nemba Complex: a) normalized 
to chondrites of Nakamura (1974); b) normalized to the primitive mantle of 
McDonough and Sun (1995). 

 
Precambrian meta-basalts are supposed to be products by magma from the 

enriched mantle, modified by the crustal contamination [34] [35] [36]. The basic 
rocks affected by the crustal contamination during subduction process may have 
negative anomalies in Nb-Ta and a positive anomaly in Sr with a spectrum of 
enriched LREE [37] [38] [39] [40]. This is the case of Nemba meta-basalts which 
displays negatives anomalies in Nb-Ta, Ti and positives anomalies in Sr and Ba 
which point out the possibility of crustal contamination. This hypothesis is con-
firmed in Nb/Yb vs Th/Yb diagram of [31] (Figure 7(b)) which shows a weak 
dispersion of samples. Here samples are distributed between Arc volcanic and 
MORB domains and follow a tendency which indicate the crustal contamination 
(CA). This modification could be owned to the metasomatism of the mantle by 
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process linked to subduction event. The contamination is also revealed by hy-
drothermal weathering characterized by the presence of fluids deposited quartz, 
feldspar and calcite in the vein crosscutting the rocks. Hydrothermal weathering 
is also described by [5] in the Nemba Complex. We can conclude that Nemba 
basalts are derived from primitive mantle (PM). 

The spectrum of normalized multi-elements at primitive mantle of [33] dis-
plays (Figure 8(b)) a melting of enriched crustal component on showing nega-
tive anomalies in Nb-Ta and Ti and positive anomalies in Ba and Sr, typical of 
continental rocks. Impoverishment is high pronounced in the basic andesite. 
Tholeiite samples mark a difference with the calc-alkaline samples by the lower 
concentration in Th rendering the evolution from tholeiitic tendency to calc-alkaline 
tendency. The spectrum of multi-elements is characteristic of continental rocks 
with a lithospheric origin and is in agreement with a filiation of tholeii-
tic/calc-alkaline transition. 

6.2. Geodynamic context 

The Zr vs. Ti diagram of [30] displays that a majority of samples plots in the 
Arc Island lavas and MORB (Figure 7(a)). Tree samples are situated in the 
Within-Plate lavas. The meta-basalts with low-Ti are produced in intra-cratonic 
environment and the meta-basalts with high Ti are alimented by melting pro-
duced in the modified mantle in subduction across the oceanic crust [34]. [41] 
shows that active continental margin is characterized by basic rocks with high 
concentration in K, Sr, Ba, HFSE. The samples of calc-alkaline group displays a 
high concentration in K, Sr, Ba and HFSE which suggest that they are take place 
in active continental margin. The geochemistry characteristic of Nemba me-
ta-basalts point out that the region source has been modified by the implicate 
process in the lithospheric plate. This modification may be produced by the 
métasomatose of the mantle by the process linked at the subduction. In the active 
continental margins, the magma exchanges from the tholeiite to calc-alkaline 
and alkaline compositions in the fosse [41] [42] [43]. 

A similar picture is observed for the Nemba meta-basalts where the samples 
show tholeiite and calc-alkaline association. The Nemba meta-basalts could be 
supplied by a partial melting of sources enriched of Mantle with a crustal con-
tamination of magma sources. Basalts and andesitic basalts of Nemba may be 
considered links to subduction type event with a contamination of the crust of 
Arc insular type. [5] suggests the assimilation of crustal component made of 
rocks associated with an insular arc build during eburnean event or anterior 
events. However, different works on the Nemba Complex and the magmatic as-
sociated rocks (alkali plutons and acid volcanic rocks) attribute there a rift con-
text [5] [7] [11] [12] [44] although [10] have interpreted the basic rocks of 
Nemba like oceanic suture of the Mayombe belt. In Gabon, the equivalent of 
Nemba Complex is considered like MORB in mantle become poorer [45]. In 
DRC, basaltic sequence of Gangila of Zadinian Group dated between 930 Ma 
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and 920 Ma is described like flood continental basalt put into place in rift con-
text [6]. In Brazil, in Araçuài belt, the time between 920 Ma and 900 Ma will 
correspond to the development of continental rift in which were take place ba-
salts of Macaùbas and Dom Silvério [46]. 

Data presented in this study shows that the majority of samples from Nemba 
situated between Pk12 and Pk13 have tholeiite signature and a few samples ha-
vecalc-alkaline signature but both have continental affinity. Isotopic data are 
necessary to complete chemical study in Nemba Complex to solve the geody-
namic context of the west Congo fold belt. 

7. Conclusion 

The studied Nemba meta-basalts display a geochemistry composition in tholeiite 
majority. The evolution of the trace and rare earth elements shows a put into 
place in subduction context with a contamination by lithospheric crust of Insu-
lar Arc type. However, the association of the basic Nemba Complex with the 
plutonic rocks (Mfoubou and Mt Kanda granites) and effusive rocks (rhyolite 
and pyroclastic) of Kakamoeka Subgroup suggest the put into place in rift context. 
This assumption is in agreement with data gotten in the whole Araçuài-West 
Congo (A-WCO) belt. 
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