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Abstract
The Tikar plain is located on the Cameroon Central Shear Zone. It is also part of the North Equatorial Pan-African Belt. It is 
formed of granitoids intruded in places by mafic and intermediate dykes. The mafic dykes are essentially banded gabbros 
composed of plagioclases, pyroxenes, amphiboles, biotites and opaques. Their textures range from porphyroblastic to 
porphyritic. The intermediate dykes are monzonites and monzodiorites and are characterized, respectively, by cataclastic 
and mylonitic textures. The minerals identified are amphiboles, potassium feldspar, pyroxenes, epidotes, sphenes and 
opaques. Seritization reaction is mostly present on the mafic and intermediate dykes, while chloritization is much more 
pronounced on the intermediate dykes. The Tikar plain dykes are high-k calc-alkaline to shoshonitic. They are character-
ized by low to moderate  SiO2 content (42.08–61.96 wt%), low to high  TiO2 (0.47–2 wt%) and low Ni (1.48–99.18 ppm) 
contents. The mafic dykes show fractional trends with negative anomalies of Zr, U and P and positive Rb, Ba, Ta, Pb and 
Sr in multi-element diagrams, while the intermediate dykes present negative anomalies of Nb, Ta, Zr, Sr P and Ti and 
relative positive anomalies of Rb, Ba and Pb. The rare-earth elements (REE) patterns show positive Eu anomalies for the 
mafic dykes and negative anomalies for the intermediate dykes. The REE spectrum of all the dykes shows enrichment in 
LREE with relatively flat HREE, which can indicate arc magmatism. In the Zr–Ti/100–Sr/2 diagram, the mafic dykes plot in 
the island arc tholeiite and calc-alkaline basalt fields. The Th, Nb and LREE concentrations indicate that the subducted 
lithosphere with crustal component contributed to generation of the intermediate dykes of the Tikar plain. The geochemi-
cal characteristics of the mafic to intermediate dykes suggest their derivation from a various degree of partial melting 
in the garnet spinel facies, probably between depths of 80 and 100 km. The collision between the Central African Fold 
Belt and the northern edge of the Congo craton resulting in crustal thickening, sub-crustal lithospheric delamination 
and upwelling of the asthenosphere may have been the principal process in the generation of the intermediate dykes 
in the Tikar plain. The magma for the mafic and intermediate dyke would have migrated through the faults network of 
the Central Cameroon Shear Zone before crystallizing in the granito-gneissic basement rocks.
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1 Introduction

Precambrian rocks in Cameroon are divided into two 
lithotectonic groups, namely the Ntem group and the 
Pan-African North Equatorial Folded Belt (PANEFB) [1–3]. 
Located in southern Cameroon, the Ntem group is made 
up of the Ntem Archean unit and the Ayna and Nyong 
Paleoproterozoic units, while the North Equatorial Pan-
African belt dated 0.6 Ga [4, 5] occupies the northern 
part of the country. PANEFB in Cameroon is character-
ized by thrusting and transcurrent tectonics [6, 7] which 
favored the formation of the N–S to ENE–WSW oriented 
shears along the Adamawa Shear Zone (ASZ) (Fig. 1). 
PANEFB evolutionary geotectonic models in Cameroon 
show an early extension that led to the formation of Early 
Neoproterozoic sedimentary basins followed by subduc-
tion and collision between the Saharan metacraton and 
the Congo craton at 0.6 Ga [8]. In Cameroon, this exten-
sive tectonic regime led to the formation of intracratonic 
basins or graben covered with Cretaceous sedimentary 
deposits, accompanied by Mesozoic to Lower Cenozoic 
magmatism that favored the formation of granitic or 
gabbroic plutons and some dykes swams and volcanic 
deposits [9]. Graben dykes have been extensively studied 
in the PANEFB in Cameroon, but the dykes from the Tikar 
plain (mafic to intermediate dykes) located in the cen-
tral corridor of the Foumban–Banyo Shear Zone remain 
unstudied. Owing the fact that the mafic to intermediate 
dykes are of great interest for the understanding of the 

tectonic evolution of a given area, we present in this arti-
cle, the field, petrographic and whole rock geochemical 
data of mafic to intermediate dykes of the Tikar plain and 
discuss the petrogenesis, magmatic evolution, mantle 
source as well as the tectonic settings of the dykes in 
order to deduce the tectonic evolution of the Tikar plain 
in particular and PANEFB in Cameroon in general.

2  Regional geological framework

The Tikar Plain is located on the Central Shear Zone of 
Cameroon (CCSZ) which is a unit of the North Equatorial 
Pan-African belt in Cameroon. This Pan-African chain is 
made up of three major lithological and tectonic domains, 
namely the Northwestern Cameroon (NWCD) domain, the 
Adamawa Yade domain (AYD) and the Yaoundé domain 
(YD) (Fig. 1).

The Northwestern Cameroon Domain (NWCD), also 
called the Poli group [11, 12], is located in the northern 
part of Cameroon and is limited to its southern part by the 
Tchollire Banyo (TBF) fault. It hosts meso- to neo-protero-
zoic volcano-sedimentary basins that have been variably 
metamorphosed into schists and gneisses [13]. The NWCD 
is covered with locally metamorphosed detrital and vol-
canic deposits and pre-, syn- or late-tectonic calc-alkaline 
intrusions (diorites, granodiorites and granites) [12, 14, 15].

The Adamawa Yade domain to which belongs the study 
area is limited in its northern part by the Tchollire-Banyo 
Fault (TBF) and in the south by the Sanaga Fault (SF) 

Fig. 1  Geological map of 
Cameroon modified after [10]. 
Fault system comprises the 
Tchollire–Banyo Fault (TBF), 
the Adamawa Fault (AF), the 
Sanaga Fault (SF) and the 
Kribi–Campo Fault (KCF). 
The insert is the map of the 
African continent, showing 
the location of Cameroon and 
the distribution of cratons and 
mobile belts (WAC  West African 
Craton, CC Congo Craton, KC 
Kalahari Craton)
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(Fig. 1). It hosts large Pan-African intrusions and Paleopro-
terozoic relics metamorphosed and settled during Pan-
African tectonic evolution.

The Yaoundé domain located to the south of Camer-
oun is limited in its northern part by the Sanaga fault and 
to the south by the Congo craton. It is formed by meta-
sediments and pre- to syn-tectonic rocks with alkaline and 
transitional affinities [13]. In its southern part, we note the 
predominance of gabbros, diorites, mafic dyke outcrops 
and/or serpentinized ultramafic rocks [16].

Located in the western part of the Adamawa Yade 
domain (Fig. 2), the Tikar Plain is mainly made up of pan-
African granitoids [10, 17] (Fig. 1). Chemically, the grani-
toids of the Tikar Plain are subdivided into diorites, grano-
diorites and granites [18, 19]. The basement rocks consist 
of Paleoproterozoic gneisses and amphibolites of meta-
igneous and meta-sedimentary origin [17, 18]. The grani-
toids of the Adamawa–Yade domain are classified as syn-, 
late and post-tectonic [10, 18–20]. Structurally, the base-
ment rocks of the Adamawa Yade domain has undergone 
four phases of deformation (D1 to D4); each phase being 
characterized by plane linear and plano-linear structures 
[20, 21]. The granitoids emplacement has been favored by 
the replay of the Central Cameroon Shear Zone [22–25]. 
The granitoids from the Tikar Plain are associated in places 
to few mafic to intermediate dykes outcrops [20] (Fig. 3) 
that are not yet been studied in detail.

3  Methodology

A total of thirty (30) rock samples were taken during the 
fieldwork. Geochemical analyses were carried out at the 
laboratory of the CSIR-National Geophysical Research 
Institute (NGRI), Hyderabad, India. The analytical method 
used in this work is widely explained in [27].

For the geochemical analyses of major and trace ele-
ments, 20 samples selected free from alterations were 
selected. The samples were then crushed and then 
pulverized.

Preparation of sample powders and reference materi-
als for analysis of major elements required 2 g of finely 
ground sample (– 200 mesh ASTM) or standard filled in 
aluminum cups [28]. Then, about 2.5 g of boric acid was 
added, and then, these cups were put under hydraulic 
pressure to obtain the pellet. The major elements were 
analyzed in a Phillips® MagiX PRO Model 2440 X-ray 
Fluorescence Spectrometer (XRF) (Philips, Eindhoven), 
and calibration graphs were obtained using SUPER Q 3.0 
analytical software.

To prepare the curves, international reference materi-
als on rocks from USGS, National Institute of Geophysical 
Research of India, Geological Survey of Japan, Natural 
Resources Canada and International Working Groups 
(France) have been used. The accuracy and precision of 
the analysis was 2% RSD for almost all major elements.

Fig. 2  Geological map of the western Adamawa Yade domain [26]
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For the trace elements analysis, 0.05 g of sample was 
introduced into 25 ml of Teflon Savillex pressure decompo-
sition vessels. An acid mixture (HF:HNO3) was used to dis-
solve the homogenized powder sample in Savillex® screw 
containers, and 10 ml of an acid mixture (containing 7:3:2 
HF–HNO3–HCl) was added to each sample. Then, 5 ml of 
a 1 ng/ml solution of 103Rh was added to each Savillex 
vessel as an internal standard. After homogenization of 
the mixture, the containers were sealed and stored on 
a hotplate at ~ 140 °C for 48 h. After that, the containers 
were opened and the contents were heated until evapo-
ration at 200 °C; then, a few drops of  HClO4 were added 
to ensure the complete removal of HCl and HF from the 
mixture. After obtaining the residue, 10 ml of 1: 1  HNO3 
was added and the volume was brought to 250 ml with 
Milli Q® deionized water (18 MQ). Finally, the solution was 
stored in HDPE bottles. The certified reference materials, 
namely JG-2, JG-3, JB-2 from the Geological Survey of 
Japan and G-1A, G-2 from the USGS as well as the pro-
cedure blanks were prepared with the batch of samples 
using the same protocol described above. The very clear 
solutions obtained for all samples and standards were ana-
lyzed using the PerkinElmer® model ELAN® DRC ™ II mass 
spectrometer (PerkinElmer, Inc., Shelton, CT, USA) at the 
CSIR-National Geophysical Research Institute laboratory 
(NGRI), Hyderabad. An internal standard used was 103Rh, 

and external errors were corrected by repeated analyses 
of a 1: 5000 solution of the JG-2, JG-3 and JB-2 standards.

The primitive mantle normalization values for the multi-
element diagram and the REEs are from [29].

4  Results

4.1  Field relationship

The outcrops of mafic and intermediate dykes intrude 
granites, gneisses and migmatites (Fig. 3). Banded-gabbros 
outcrops are exposed in the form of dykes or slabs. They 
are dark green in color and broadly banded. The band-
ing is marked by large subvertical dark bands formed of 
mafic minerals (biotite, amphibole and pyroxene) and the 
thin clear bands formed of quartzo-feldspathic minerals 
(mostly feldspar) (Fig. 4a). In places, the rock is intersected 
by few quartzo-feldspathic veins of centimeter thickness 
more or less parallel to the foliation direction NE-SW. Some 
minerals like feldspar are stretched and elongated in the 
same NE-SW direction. The contact between banded gab-
bros and gneiss is sharp indicating that they are not coeval.

The monzodiorites occur in the form of dark dykes 
in the Mape dam and Badam hill (Fig. 4b). At the Mape 
dam, they are exposed in the form of intrusions of about 

Fig. 3  Geological sketch map 
of the Tikar plain
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5–30 cm wide and 2–15 m length and stretched in the 
NE–SW direction. The rock is more or less crushed and 
sometimes associated with migmatites and orthogneiss. 
The monzonites have a thickness of about 2–5 m, and 
their length ranges from 5 to 20 m. In places, they are 
fractured, following the NW–SE and NE–SW directions.

The monzonites are exposed in the Magba, Mape, 
Mbakop, Nkoula and Nyakon areas. They are mostly 
aphyritic (Fig. 4c) and are particularly exposed at the 
slopes and hill tops in the form of dykes or slabs. In 
places, the rocks are foliated. Feldspar and quartz are 
more or less visible in size and preferably oriented. 
Some deformation marks and kinematics indicators are 
observed on certain monzonites outcrops. These indi-
cators are feldspar grains in the form of sigma "σ" and 
delta "θ" (monzonites from Mfendagnam and Nyakon), 
shear and joints.

4.2  Petrography

4.2.1  Banded gabbros

The banded gabbros have porphyroblastic texture 
(Fig. 5a). It consists of plagioclase (20–45%), pyroxene 
(10–20%), amphibole(8–12%) and biotite (5–15%) as 
principal minerals, while chlorite (5–10%) and sericite 
(2–5%) are the secondary mineral and opaques (1–2%) 
the accessory phase. The most represented minerals are 
plagioclase. They are in the form of euhedral and sub-
hedral macro- and micro-crystals. Some crystals have 
well-marked polysynthetic twins with biotite inclusions 
in places. Sericitization reactions are also present on 
some plagioclase slats. Sericite presents a dusty or pow-
der form (Fig. 5a) and fills the minerals cracks and inter-
stices. Pyroxene is present in the form of sub-euhedral 
grains. It is most commonly associated with amphibole 
and biotite. In places, it occurs as inclusions in plagio-
clase phenocrysts along with biotite. Some few crystals 
present simple twinning. The amphiboles also display 
simple twins and are associated with biotite. Amphibole 
and biotite flakes are in places altered to chlorite.

4.2.2  Monzodiorites

Monzodiorites have varying textures. The most repre-
sentative are the fine grained, porphyritic, porphyrob-
lastic, mylonitic and cataclastic textures (Fig. 5b–d). They 
consist of potassium feldspar, quartz, amphibole, pyrox-
ene, biotite, chlorites, titanites, epidote and opaques. 
K-feldspar crystals (20–40%) are abundant and some 
crystals show deformation marks such as fractures and 
shears. In places, K-feldspar porphyroblasts appear in the 
form of sigma “σ” or delta “θ” (Fig. 5c), indicating that the 
rock has undergone a shearing deformation in the dex-
tral or sinistral direction. They are sometimes associated 
with amphiboles (20–30%). Amphibole crystals are sub-
hedral and occur in places with fish shape “amphibole 
fish,” attesting that the monzodiorites have undergone 
deformation (Fig. 5b). Some crystals have undergone 
the chloritization reaction. Quartz crystals (10–25%) are 
abundant and appear in the form of isolated crystals or 
polycrystalline ribbon. Pyroxene (10–15%) is rare and 
even absent in some samples. It is subhedral to anhe-
dral and associated with the amphibole and biotite. 
Chlorite (2–5%) is the alteration product of amphiboles 
and biotites, and they occur at the edge of the amphi-
boles or pyroxenes. Epidote (2–3%) is mostly euhedral 
and is located in the micro-fractures traversing the rock. 
They are found in places associated with opaques and 
titanites.

Fig. 4  Field photographs of the dykes. a Banded-gabbro dyke with 
vertical foliation. Note the thin quartzo-feldspathic bands alternat-
ing with large ferromagnesian layers, b monzodiorite intruding fine 
grain granites in Bankim, c monzonite outcrop intruding granite in 
Magba
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4.2.3  Monzonites

The textures that characterize the monzonites are 
porhyritic and granoblastic (Fig. 5e). The most common 
mineral here is quartz (30–40%). It is xenomorphic and 
occurs under two generations, namely monocrystalline 
and polycrystalline. Monocrystalline quartz is subhedral 
and is associated with alkali feldspars and plagioclase. 
Polycrystalline ribbon quartz presents flaky form or 
appears in place in the form sands (Fig. 5e, f ) molding 
the feldspar minerals and monocrystalline quartz. They 
also fill minerals interstices along with sericite, chlorite 

or epidote. Plagioclase (10–30%) and orthoclase (5–15%) 
are the most represented feldspars. In some places, the 
plagioclase has undergone either saussuritization or 
sericitization reaction, while orthoclase is transformed 
into microcline. Biotite (5–15%), pyroxene (2–5%) and 
amphibole (8–10%) are the most common ferromag-
nesians in the rock. They are altered to chlorite (1–5%) 
which fills the interstices of the minerals together with 
sphene (1–2%), epidote (1–5%) and stream quartz. In 
places, the biotite is stretched according to the mineral 
lineation (Fig. 5f ), demonstrating that the rock has expe-
rienced deformation.

Fig. 5  Microphotographs of 
rock textures, mineral reactions 
and deformation (a, b, e and 
f are crossed polarized light 
images, c and d are plane 
polarized light images). a 
Porphyritic texture on banded-
gabbro. Note the sericitization 
reaction on the plagioclase 
minerals, b cataclastic texture 
in mozodiorite. Note the fish 
shape of the amphibole and 
pyroxene disseminated in the 
rock, c–d mylonitic texture 
on monzodiorite marked by 
the alternation of mafic and 
quartzo-feldspathic bands. 
Note the deformation features 
highlighted by the dextral 
shear  C3 on the sigma feldspar 
porphyroblast "σ" and the 
sinistal and dextral shear  C3 
on the bands, e granoblastic 
texture on the monzonite. 
Note the plagioclase porphy-
roblast molded by biotite 
flakes. f Curved biotite flake 
elongated along lineation line 
 L3 and surrounded by aligned 
feldspar and recrystallized 
quartz sub-grains (Qtz quartz, 
Pl plagioclase, Px pyroxene, 
Amp amphibole, Bt biotite, Mc 
Microcline, Ser sericite)



Vol.:(0123456789)

SN Applied Sciences (2021) 3:211 | https://doi.org/10.1007/s42452-021-04265-5 Research Article

4.2.4  Geochemistry

The geochemistry of major and trace elements, including 
rare-earth elements, was done on rock samples selected 
based on their freshness and their representativeness. The 
data presented in Table 1 were used for the classification 
of the rocks, their geochemical, petrogenetic and geotec-
tonic analyses.

According to the TAS classification diagram of [30], the 
mafic dykes studied are classified as gabbros, and the 
intermediate dykes are classified as monzodiorites and 
monzonites (Fig. 6a).

In the Co–Th diagram of [31] (Fig. 6b), the mafic and 
intermediate dykes are high-k calc-alkaline and shosho-
nitic in composition. All the studied dyke samples fall 
within the calc-alkaline series (Fig. 6c) on the AFM dia-
gram [32]. According to the  Na2O–K2O–Al2O3 triangular 
diagram (Fig. 6d), the studied dykes show metaluminous 
character. The LOI contents of the samples vary from 0.21 
to 1.58 wt.%, indicating that the selected rock samples are 
not significantly altered [33].

4.2.5  Banded‑gabbro

The banded-gabbro has  SiO2 contents ranging from 47.08 
to 48.61 wt%. The MgO varies from 9.12 to 9.43 wt%, the 
CaO from 9.01 to 9.89 wt% and the LOI from 0.81 to 1.58. 
The  TiO2 contents (0.99–1.07 wt%) are moderate. The con-
centrations of Ni (28.82–99.18 ppm) and Cr (120–126 ppm) 
are lower than those of rocks originating from a partial 
melting of the mantle (Ni > 200 ppm and Cr > 400 ppm). 
The primitive mantle normalized diagram [29] of the 
banded gabbros is marked by an enrichment in Rb, Ba, Ta, 
Pb and Sr and a relative depletion in U, Zr and Ti (Fig. 7a). 
The primitive mantle normalized REE diagram [29] (Fig. 7b) 
is slightly enriched in LREE  (LaN/SmN = 1.69–2.15) com-
pared to HREE and displays positive europium anomalies 
(Eu/Eu* = 1.24–1.34). The spectrum shows a weak frac-
tionation of the LREE ((La/Yb) cn = 3.48–4.74) with the 
relatively flat curve of the HREE in the form of a flattened 
hyperbola.

4.2.6  Monzodiorite

The monzodiorite has a moderate  SiO2 contents rang-
ing from 52.07 to 55.38  wt%, high  TiO2 (1.56–2  wt%) 
and  K2O (2.66–4.11 wt%) contents and moderate CaO 
(7.77–9.06 wt%) and  Al2O3 (11.42–13.78 wt%) contents. 
The  Fe2O3 (4.34–10.5  wt%) and MgO (4.87–8.94  wt%) 
concentrations are low to high. The LOI contents vary 
from 0.35 to 0.47 wt%. The high  TiO2 contents attest to 

the presence of titanite in thin section. The molecular ratio 
 Al2O3/ (CaO + Na2O + K2O) of the monzodiorite varies from 
0.68 to 0.93 and confirms their metaluminous character.

The samples show low to high contents of 
Co (14.37–29.42  ppm),  Sc (14.35–21.15  ppm) 
and Cr (15.97–82.36  ppm), moderate contents 
of Y (74.62–89.19  ppm) and low Zr contents 
(166.83–312.39 ppm). The primitive mantle normalized 
diagram [29] of the samples shows a slight enrichment 
of Rb and Th, but pronounced depletions in Sr, Zr and Ti 
(Fig. 7c). In the REE diagram [29] (Fig. 7d), the monzodior-
ites show enrichments in LREE  (LaN/SmN: 1.97–2.81) with 
relatively flat HREEs and negative europium anomalies (Eu/
Eu* = 0.60–0.75).

4.2.7  Monzonites

The monzonites have moderate to high  SiO2 con-
tents (53.71–61.96  wt%). The concentrations of 
 TiO2 (0.47–1.75  wt%), CaO (2.90–11.4  wt%) and  K2O 
(3.05–5.97 wt%) are low to high, whereas those of  Al2O3 
are moderate to high (11.54–17.23  wt%). The monzo-
nites have LOI values varying from 0.21 to 1.58 wt%. They 
have low to high contents of Th (2.04–16.01  ppm), Cr 
(11.39–451.52 ppm) and Zr (38.23–436.47 ppm) and low 
contents of Sc (3.65–14.85 ppm) and Y (13.11–32.48 ppm). 
The normalization diagram [29] of the samples shows 
enrichment in Rb, Ba and Pb and depletion in Nb and Ti 
(Fig. 7e).

The primitive mantle normalized REE diagram [29] 
(Fig. 7f ) of the monzonites shows enrichment in LREE 
 (LaN/SmN = 2.72–5.64) and depletion in HREE marked by 
a relatively flat HREE spectrum and a negative europium 
anomaly (Eu/Eu*: 0.74–0.99).

5  Discussion

5.1  Crustal contamination

The study of crustal contamination is very important 
while discussing the petrogenesis of mafic igneous 
rocks [34–36]. Thus, the possibility of contamination of 
mafic to intermediate dyke samples from the Tikar Plain 
area is discussed here on the basis of their geochemical 
characteristics.

It has been shown that the behaviors of certain trace 
elements (such as Sr, Zr and Nb) are used successfully in 
the verification of the involvement of crustal contamina-
tion during the formation of igneous rocks [37–41]. Mafic 
igneous rocks contaminated by the crust generally show 
significant negative Nb and Zr anomalies and positive Sr 
anomaly on the multi-element diagrams [37–41]. It has 
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Table 1  Major (wt%) and trace (ppm) element contents in mafic and intermediate dykes

Rock type Banded-gabbro Monzodiorite Monzonites

Sample no PT12A MGB PT12 PT1 PT9 PTB3 PTB1 PTB6 PTB PT11 PTK3 PTS1 PTBN3 PTD3

SiO2 48.61 47.08 52.07 55.38 53.03 58.77 58.74 61.96 53.71 58.45 59.12 60.00 60.63 60.92
TiO2 0.99 1.07 2 1.91 1.56 1.18 1.03 0.51 1 0.47 1.04 1.75 1.64 0.68
Al2O3 15.28 16.52 11.76 13.78 11.42 12.47 11.59 13.36 13.29 11.95 14.55 12.59 11.54 17.23
Fe2O3 10.55 10.57 10.5 4.34 8.06 5.99 5.80 5.99 5.84 3.9 4.38 6.59 7.64 5.04
MnO 0.14 0.11 0.17 0.17 0.15 0.10 0.09 0.09 0.1 0.06 0.08 0.09 0.09 0.07
MgO 9.12 9.43 4.87 8.44 8.94 7.07 7.96 5.12 5.59 4.67 7.83 5.90 5.33 3.67
CaO 9.89 9.01 9.06 7.77 8.19 4.60 4.69 5.33 9.98 11.4 5.54 4.50 4.70 2.90
K2O 1.31 1.60 4.11 2.74 2.66 5.97 4.85 3.05 4.61 3.07 3.40 5.82 4.47 4.10
Na2O 2.86 2.03 4.03 4.27 4.48 3.23 3.84 3.99 3.8 4.45 4.09 3.13 2.87 3.92
P2O5 0.15 0.18 0.84 0.36 0.64 0.43 0.41 0.18 0.43 0.17 0.27 0.50 0.60 0.20
LOI 0.81 1.58 0.47 0.37 0.35 0.83 0.52 0.25 0.50 0.21 0.35 0.65 1.58 1.03
Total 99.71 99.18 99.88 99.53 99.48 100.64 99.52 99.83 98.85 98.80 100.65 101.52 101.09 99.76
Sc 33.89 26.23 21.15 18.97 14.36 9.08 3.66 8.43 14.85 9.44 12.36 10.87 13.81 9.53
V 176 150 45.32 211 44.47 28.54 15.94 30.82 85.80 69.71 115 614 747 68.95
Cr 120.10 126.11 74.11 82.36 15.97 11.93 12.17 16.24 48.51 70.29 61.56 371 451 166
Co 59.31 44.47 29.42 18.81 14.37 9.96 5.80 9.99 16.99 16.14 18.80 16.70 18.66 12.21
Ni 28.89 99.18 21.42 1.95 2.42 2.33 1.48 1.954 13.40 11.40 14.01 8.39 8.64 61.56
Cu 101.65 77.09 92.41 0.68 0.40 0.15 0.14 0.263 30.25 144 51.80 44.75 51.92 57.66
Zn 74.62 57.18 121.74 39.34 30.08 25.30 14.47 18.30 77.41 60.07 85.73 117.36 116.60 55.72
Ga 18.62 13.55 32.96 28.90 28.47 26.54 21.64 18.28 29.14 21.01 26.89 26.35 29.97 17.50
Rb 36.30 27.50 66.30 120 125 226 134 81 203 93 93 190 229 99
Sr 775 528 453 393 546 997 676 581 1361 669 850 547 608 517
Y 19.07 18.58 87.96 89.19 74.62 31.85 13.50 13.11 32.48 13.24 30.08 29.11 26.11 20.95
Zr 94.16 46.38 193 312 166 436 255 65 321 88.87 38.23 93.19 131 74.28
Nb 4.23 12.13 26.59 47.50 27.40 18.41 7.99 6.56 11.23 3.64 5.74 16.35 13.48 15.21
Cs 0.40 0.24 1.51 8.11 4.05 8.34 2.21 1.56 9.02 5.86 2.62 5.09 2.62 1.86
Ba 242 235 1346 251 299 1693 666 977 1714 1193 1010 1193 1214 1103
Hf 2.14 1.38 3.93 11.32 5.97 13.60 8.38 2.57 7.20 2.29 0.94 2.34 2.96 2.19
Ta 0.52 4.21 3.40 4.08 4.08 0.76 0.30 0.21 2.52 0.78 0.74 1.59 3.18 6.10
Pb 5.41 5.05 43.39 77.46 24.44 26.08 26.09 29.98 4.66 8.01 4.23 14.98 5.64 15.60
Th 0.50 0.85 12.39 17.98 13.30 16.01 15.20 3.32 5.06 2.39 2.04 3.89 10.22 12.01
U 0.04 0.13 7.77 11.43 3.50 4.50 5.53 1.18 0.46 0.37 0.89 0.37 0.72 1.34
La 8.48 11.01 64.80 73.28 90.81 99.01 52.79 20.53 66.05 20.38 54.56 50.59 72.58 50.04
Ce 20.14 23.06 166 189 213 207 97.60 42.96 149 43.75 100 116 166 89.68
Pr 2.38 2.76 19.04 25.24 26.25 22.52 10.02 5.13 15.61 4.54 10.81 12.52 17.40 8.89
Nd 13.67 11.92 104 108 107 87.66 37.80 21.71 79.50 22.83 52.09 64.88 85.30 32.40
Sm 3.14 3.19 20.62 20.50 20.21 14.03 5.85 4.16 13.97 4.08 8.46 11.64 13.25 6.38
Eu 1.48 1.29 4.11 4.08 3.12 2.52 1.11 0.83 3.33 1.20 2.05 2.52 2.67 1.43
Gd 3.54 3.09 18.83 13.50 12.47 7.58 3.18 2.64 10.29 3.3 6.84 9.13 9.05 4.61
Tb 0.56 0.46 2.79 2.13 1.915 0.99 0.41 0.36 1.22 0.44 0.89 1.16 1.05 0.56
Dy 3.13 3.11 14.39 13.98 11.99 5.63 2.36 2.33 5.54 2.11 4.45 5.25 4.55 3.33
Ho 0.63 0.59 2.85 2.78 2.33 1.01 0.43 0.44 0.97 0.40 0.84 0.92 0.79 0.61
Er 1.89 1.60 8.39 7.15 5.93 2.49 1.07 1.11 2.85 1.17 2.56 2.49 2.24 1.67
Tm 0.32 0.24 1.25 0.96 0.79 0.31 0.13 0.14 0.44 0.19 0.38 0.36 0.33 0.25
Yb 1.69 1.61 6.95 6.80 5.52 2.13 0.94 1.01 2.61 1.09 2.18 1.96 1.84 1.68
Lu 0.26 0.23 0.98 0.99 0.80 0.31 0.13 0.14 0.39 0.16 0.31 0.27 0.26 0.24
Sum REE 61.28 64.17 435 469 503 453 213 103 352 105 246 280 378 201
Sr/Y 40.69 28.44 5.16 4.41 7.32 31.31 50.07 44.34 41.91 50.54 28.26 18.80 23.29 24.69
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Table 1  (continued)

Rock type Banded-gabbro Monzodiorite Monzonites

Sample no PT12A MGB PT12 PT1 PT9 PTB3 PTB1 PTB6 PTB PT11 PTK3 PTS1 PTBN3 PTD3

(Eu/Eu*)N 1.34 1.24 0.64 0.75 0.60 0.74 0.78 0.76 0.84 0.99 0.82 0.74 0.74 0.80
(La/Yb)N 3.48 4.74 6.47 7.47 11.41 32.17 38.96 14.00 17.49 12.86 17.35 17.90 27.27 20.62
(La/Sm)N 1.69 2.15 1.97 2.24 2.81 4.41 5.64 3.08 2.96 3.12 4.03 2.72 3.42 4.90
A/CNK 1.09 4.54 0.68 0.93 0.74 0.90 0.87 1.08 0.72 0.63 1.12 0.94 0.96 1.58
Mg# 61 61 45 78 66 68 71 60 63 68 76 61 55 56

Fig. 6  a Total alkali silicate (TAS) classification diagram for the studied dykes according to [30], b Co–Th diagram [31], c AFM diagram by [32], 
d  Na2O–K2O–Al2O3 diagram
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also been demonstrated that samples contaminated by 
the earth’s crust generally show a significant enrichment 
in LREE with flat HREE patterns [37–41].

Taking into account these geochemical criteria, it 
can be suggested that the mafic dykes studied samples 
(banded gabbro) are not contaminated or, if they are con-
taminated, the rate would be negligible since they pre-
sent almost flat REE profiles, and no significant Nb and 
Zr anomaly, but only a positive Sr anomaly on multiple 

element patterns (Fig. 7a, b). Moreover, banded gabbro 
samples show low Ba contents (235–242 ppm) compared 
to the mid-continental crust (Ba = 259–628 ppm; [42]). 
In addition, they exhibit low Lu/Yb ratios (0.14–0.15) 
similar to those of mantle-derived magmas (0.14–0.15) 
but lower than those of continental crustal magmas 
(0.16–0.18) [42], thus excluding the idea of significant 
crustal contamination of the magma of banded gabbro 
during their evolution.

Fig. 7  Normalized multi-element and primitive REEs diagrams: a, b for the banded gabbros, c, d for the monzodiorite and e, f for the mon-
zonites
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According to [42, 43], negative anomalies of Nb, Ta and 
Ti are typical of continental crust and rocks whose chemi-
cal composition has been modified by subduction [44]. 
Depletion in Nb, Ta or Ti of the intermediate dykes would 
indicate a contribution of the crust to their formation 
[37–41].

The intermediate dyke samples show inclined REE 
profiles, negative Nb and Ta anomalies and a variable 
Sr anomaly [negative Sr anomaly for the monzodiorite 
(Fig. 7c, d); positive Sr anomaly for the monzonites on the 
multiple elements profiles (Fig. 7e, f )] thus indicating a 
possibility of crustal contamination.

5.2  Petrogenesis and magma source

Several studies have shown that that high field strength 
elements (HFSE) such as Zr, Hf, Nb, Ta, Th, Y, P and Ti are 
immobile even after high degree metamorphism [45–48]. 
However, large ion lithophile elements (LILE) like Ba, Cs, 
and Rb have extreme fractionation between the earth’s 
crust and mantle, and can be mobile during metamor-
phism or crustal contamination during rise of the magma, 
thus modifying the physical/chemical composition of the 
magma [49, 50]. Thus, HFSE and transition metals (Sc, V, 
Cr and Ni) are most often used to study the petrogenesis 
of rocks including the sources of magma and the tectonic 
contexts of rocks because of their relative stability during 
metamorphism or crustal contamination [51–55]. The geo-
chemistry of the major elements of the studied banded 
gabbro demonstrates the calc-alkaline nature of their 
parental magma, even though a sample of banded gabbro 
falls on the boundary between the tholeiite and calc-alka-
line series of the AFM diagram of [32] (Fig. 6c). The chemi-
cal composition of banded gabbros (Sect. 4.3.1) compared 
to that of monzodiorites and monzonites (Sects. 4.3.2. and 
4.3.3) indicates different sources or different processes 
governing the formation of mafic dykes (banded gabbros) 
and intermediate dykes (monzonites and monzodiorites).

These values also show that the banded gabbros prob-
ably resulted from much evolved mantle parental magma 
[56] and a certain degree of minerals fractionation (such 
as olivine and clinopyroxene which are rich in Cr and Ni).

It is widely known that intermediate magma can be 
formed by several processes, including the AFC (assimi-
lation and fractional crystallization) process of mantle-
derived magma, partial melting of the metasomatized 
mantle wedge, and partial melting of crustal material 
[57–59], or may come from the interaction of coeval mafic 
and felsic magmas [60]. The absence of mafic enclaves or 
mafic-felsic mingling in the study area excludes the last 
hypothesis.

The intermediate dikes may have been generated by 
the partial fusion of the garnet-lherzolite mantle enriched 

in highly incompatible trace elements, and depleted in Nb 
and Ta by a metasomatism of the fluids derived from the 
subduction.

Cullers and Graf [61–63] have shown that the gradi-
ent of REE patterns of any sequence of rocks is useful for 
understanding melting conditions. It is suggested that 
a low percentage of mantle source fusion can produce 
slightly fractionated (inclined) REE patterns, while flat 
REE patterns are produced by a higher degree of mantle 
fusion [63]. An inclined REE pattern indicates origin from 
an enriched mantle source, while flat REE patterns dem-
onstrate a depleted mantle source. The REE profiles of the 
banded gabbro samples are relatively flat (Fig. 7b), sug-
gesting a high degree of partial melting from a depleted 
mantle source. The REE patterns of the monzodiorite and 
monzonite samples are inclined (Fig. 7d, f ) and ultimately 
indicate their derivation from a relatively low degree of 
partial melting from an enriched mantle source. The sam-
ples of the intermediate dykes (Monzodiorites and mon-
zonites) show enriched LREE and almost flat HREE profiles 
indicating some involvement of the crust in their genesis.

The weak negative Eu anomalies (Eu/Eu* = 0.60–0.99) 
for the intermediate dykes attest to a probable fractiona-
tion of the plagioclase [47] or could show that the pla-
gioclase was retained at the source in the case of partial 
fusion of the mantle source [64].

The banded gabbros show slightly negative anomalies 
in P and Ti (Fig. 7a) thus justifying the limited role of Fe–Ti 
oxides and the fractionation of apatite [65] unlike monzo-
diorite and monzonite (Fig. 7c, e) which have well-marked 
negative anomalies in P and Ti, indicating the presence of 
Fe–Ti oxides and the fractionation of the apatite.

In addition, the analyzed intermediate dyke samples 
show obvious negative anomalies in Zr, Ti and P, and posi-
tive anomalies in Rb and Ba (Fig. 7c, e). The enrichment in 
Rb and Ba of the intermediate dykes would probably come 
from the mobilization caused by the subducted crust. 
Considering the fact that the study area is a shear zone, 
the contribution of metamorphism during shear events 
should not be totally excluded.

The LaN/SmN and DyN/YbN ratios are very useful in 
understanding the degree of fusion and the composi-
tion of the source [62, 66]. Thus, on the LaN/SmN versus 
DyN/YbN diagram normalized to the chondrite of [62] 
(Fig. 8a), the samples of the mafic dykes (banded gabbro) 
lie near the fusion curve 2.7–2, 8 Gpa and have a DyN/YbN 
ratio < 1.3. On the other hand, the intermediate dyke sam-
ples (monzodiorite and monzonite) lie between the fusion 
curves at 2.7 and 3 Gpa and have a high DyN/YbN ratio; 
the monzodiorite samples in particular lies between the 
melting curve 2.9–3 Gpa. Two monzonite samples are not 
included in this plot because they have a higher LaN/SmN 
ratio (~ 4). According to [67], the lower pressure limit for 
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the mantle stability of garnet is between 2.5 and 2.8 GPa, 
while garnet and spinel can coexist up to ~ 3.0 GPa. Thus, 
it can be suggested that banded gabbros are probably 
generated in the garnet stability field, while monzodior-
ites may be derived from magma generated in the spinel 
stability field. As for monzonites, they may be formed from 
melt generated within both garnet and spinel fields.

In the Ni–Zr petrogenetic diagram after [68, 69, 72], 
used to model the processes of fusion or differentiation 
of the Earth’s mantle (Fig. 8b), the banded gabbro sam-
ples fall around and slightly above the olivine fractionation 
curve 4, demonstrating their derivation from a melt gener-
ated by 15–20% melting of a mantle source. The monzo-
diorite samples probably originate from a slightly lower 
melting percentage (< 10%) from the mantle source. On 

the other hand, the monzonite samples suggest a varying 
degree of melting. A number of experimental works [63, 
73, 74] suggest that subalkaline tholeiitic magma can be 
generated by the fusion of 15 to 30% of the upper mantle 
peridotite, while any fusion of less than 10% of the perido-
tite of the mantle can produce an alkaline-rich basalt melt.

Therefore, the banded gabbro samples are likely 
derived from subalkaline tholeiitic magma, while monzo-
diorites are from alkaline rich basaltic melt. The inclined 
REE patterns of monzodiorites also support a lower per-
centage of mantle source fusion.

Rock formed from AFC process during magma rise gen-
erally has high Nb/La and La/Sm ratios (Nb/La > 0.5, La/
Sm > 5.0; [75]) which are closed to the ratios of the crust. 
The intermediated dykes show Nb/La varying from 0.11 to 

Fig. 8  a Chondrite-normalized LaN/SmN and DyN/YbN ratios for 
mantle melting models using the algorithm of [62] for primitive 
mantle depleted by 0.5% melting (after [66]. Other parameters are 
as specified by [66]. Chondrite values are taken from [29]. Model 
curves, for melting starting at 3.0, 2.9, 2.8, 2.7, 2.6 and 2.5 GPa and 
ending at 0.5  GPa, define a melting grid, where solid sub-vertical 
lines contour constant mean melt fraction, whereas the dashed 
sub-vertical lines contour final pooled melt segregation pressure 
(after [66]). b Trace elements modeling based on Ni versus Zr. (after 
[68]) considering melting of a lherzolite mantle source (composi-
tion: 11 ppm Zr and 2000 ppm Ni; as given by [69] at the depths of 
80–100 km. Curve 1 denotes batch melting at 1500 °C (1 atm equiv-
alent) with degrees of melting noted in percentage. Curves 2, 3 and 

4 represent olivine fractionation with percentage of olivine removal 
noted in 5% increments. c La/Ba versus La/Nb diagram (after [70]). 
d Th/Yb versus Nb/Yb for the studied mafic and intermediate 
dykes. The mantle arrey includes constructive magma plate bound-
aries (NMORB Normal Mid-Ocean Ridges Basalts, E-MORB Enriched 
Mid-Ocean Ridge Basalts) and within-plate alkaline basalts (OIB 
Ocean Island Basalts). AUCC is Archean Upper Continental Crust. 
Fields for convergent margin basalts include the tholeiitic (TH), 
calc-alkaline (CA) and shoshonitic (SHO) magma series. The vec-
tors S, C, W and f refer to subduction zone component, crustal con-
tamination, within plate fractionation and fractional crystallization, 
respectively [71]
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0.65 and La/Sm from 3.1 to 9.0 demonstrating the input 
of crustal component or the sub-continental lithospheric 
mantle (SCLM) modified by subducted slab-derived fluids 
[76] in the generation of the intermediate dykes.

Moreover, giving the fact that Th/La ratio is a useful 
proxy in identifying subduction-related magmas [77], the 
mafic and intermediate dykes of the Tikar plain show low 
Th/La ratios (0.06–0.29) indicating subduction-related 
magmas.

The intermediate dykes show high Th/Nb (0.23–1.90) 
ratios and relatively negative Nb–Ta anomalies for the 
majority of the samples on the primitive mantle-normal-
ized trace element patterns (Fig. 7c, e), consistent with der-
ivation from subducted lithospheric slab with significant 
crustal materials. The variations on HFSE and LILE values 
of the intermediate dykes (monzodiorite and monzonites) 
are probably due to the influx of fluids associated with 
subduction [50].

The Mafic dykes (banded gabbro) have a markedly low 
(La/Yb) N ratio (3.48–4.74; Table 1; Fig. 7), which shows 
a significantly higher degree of partial melting in the 
source. The intermediate dykes have significantly nega-
tive Zr negative and Nb–Ta anomalies (Fig. 7c, e), which are 
characteristics of metasomatism in the source zone. The 
dikes show a metasomatized sub-continental lithospheric 
mantle (SCLM) trend on the La/Nb versus La/Ba diagram 
(Fig. 8c), after [70], and lithospheric mantle metasomatism 
may be related to fluid or sediment input [78].

On the Nb/Yb versus Th/Yb diagram (Fig. 8d), the mafic 
dyke samples fall around the E-MORB, while the interme-
diate dyke samples plot very close to the domain to the 
average continental crust (ACC) suggesting the role of the 
crust in their genesis. This may suggest that the mantle 
source was modified (metasomatized) by the crustal com-
ponent, probably during the subduction event.

On the Sm/Yb versus La/Sm diagram, the dyke dataset 
falls well above the spinel facies and closer to the garnet 
facies trend involving low degree of partial melting in the 
garnet-peridotite facies (probably between 80 and 100 km 
deep). This claim is supported by the overlap of the REE 
patterns of mafic dykes and intermediate dykes indicating 
two types of source or the process during the evolution 
of the magmas. The scattering of the samples along the 
contamination vector on the Th/Yb versus Nb/Yb diagram 
(Fig. 9) could show the possible implication of the sub-
ducted lithosphere with crustal component addition.

5.3  Tectonic setting

On the discrimination diagram of Ti/100–Zr–Sr/2 [51], the 
dykes plot in the island arc tholeiite domain (IAT) (Fig. 10a). 
The studied dykes have petrographic (presence of sheared 
or delta-shaped and sigma-shaped porphyroblasts, 

fish-shaped amphibole, presence of folds and foliation, 
cataclastic and mylonitic textures) and geochemical fea-
tures attesting to their emplacement in a compressive and 
transcurrent tectonics context [20]. The magma generated 
by the subducted lithosphere may have followed the shear 
axes and sub-vertical faults to settle in the granito-gneissic 
crust [20].

It has been established that the intermediate rocks 
(monzonites and monzodiorite) can be derived through 
anatexis of mafic rocks from the lower crust or via partial 
melting of enriched mantle material [82, 83]. The high Mg# 
( ≈ 64) of the intermediate dykes of the Tikar plain preclude 
an origin via anatexis of mafic rocks from the lower crust, 
as the Mg# content in melt from the lower crustal source 
is usually less than 60. According to [83–85], partial melt-
ing of the delaminated lower crust in an intra-continental 
setting with contribution from peridotite can result in the 
formation of intermediate rocks.

The monzonites and monzodiorites plot in the Volcanic 
Arc Granites (VAG) and Within Plate Granites (WPG) fields 
(Fig. 10b), respectively. They are similar to the Batouri 
granitoids in East Cameroon [86] and Gwangcheon area, 
Hongseong Belt, in South Korea [87].

The high-K, calc-alkaline affinities of intermediate 
dykes are consistent with granitoids formed in active 
continental margins [81]. All These characteristics con-
form to the geodynamic model of subduction involv-
ing sub-crustal lithospheric delamination, and/ or and 
break-off of the lithospheric slab beneath the Adamawa 
Yade domain [11]. This model demonstrates that the col-
lision between the mobile belt and the northern edge of 
the Congo craton would have caused the crustal thicken-
ing, sub-crustal lithospheric delamination and upwelling 

Fig. 9  Sm/Yb versus La/Sm for the studied dykes. Mantle arrey 
(thick line) is defined by depleted MORB mantle (DMM) [79] and 
the primitive mantle (PM) [49]; the melting curves for lherzolite 
spinel and peridotite garnet with the compositions DMM and PM 
are according to [80]. The numbers along the lines represent the 
degree of partial melting
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of the asthenosphere. These processes would have 
generated excess heat that melted the crustal rocks at 
depth and produced high-K calc-alkaline magmas [11]. 
Therefore, it may be also possible that changes in the 
Th/Nb, Th/Ta, La/Nb and Ce/Pb ratios observed on some 
intermediate dykes may be due to the injection of asthe-
nospheric magmas from beneath the slab break-off to 
the mantle wedge [83–85].

Strike-slip faults may have facilitated the injection of 
mafic magmas into the base of the lower crust. Partial 
melting at the base of the lower crust and/or mantle 
wedge most likely formed the intermediate dyke mag-
mas. Then, during later sinistral and dextral shearing, the 
mafic and intermediate magmas were channeled into 
the shears and sub-vertical fault axes toward the crust 
[20, 88]

5.4  Comparison with other dykes from the Central 
African Fold Belt in Cameroon

The differences between the dykes of the Tikary plain 
(in the central part of the central Cameroon shear zone 
(CCSZ)), the dolerite dykes of Mbaoussi (in the Adamawa 
plateau [89]) and the dykes of Kekem (in the southwestern 
part of CCSZ [90]) are highlighted in Fig. 11a, b. The dykes 
of the Tikar Plain are different from those of the Kekem 
zone, which have higher HREE contents even though they 
show negative Nb anomalies in the multi-element diagram 
like those of the Tikar Plain (Fig. 11a). The Mbaoussi dykes 
appear to be more similar to the Tikar plain dykes, show-
ing enrichment in LREE and depletion in HREE (Fig. 11a).

The dykes of the Tikar plain, the Kekem dykes and 
the Mbaoussi dyke may derive from the same of the 

Fig. 10  a Discrimination dia-
gram of Ti/100–Zr–Sr/2 [51] the 
mafic dyke samples plot in the 
island arc tholeiite (IAT) area, 
b geotectonic diagram [81] for 
intermediate dykes

Fig. 11  a Primitive mantle-normalized incompatible trace elements 
for the Tikar plain dykes compared to Kekem and Mbaoussi dykes; 
b chondrite-normalized REE for the Tikar plain dykes compared to 

Kekem and Mbaoussi dykes. The data for the Kekem dykes are from 
[90] and the Mbaoussi dykes’ data are from [89]. The normalization 
values are from [29]
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subcontinent lithospheric mantle source (Fig. 12). In gen-
eral, magmas with high Mg and Ni contents suggest a 
magmatism related to the activity of the plume [91] and 
a tholeiitic affinity indicates a lithospheric extension [9, 
91–93]. Therefore, the role played by a plume-lithosphere 
interaction should not be excluded as suggested by [91]. 
From a regional point of view, the Mbaoussi area, the Tikar 
plain and the Kekem area belong to the Adamawa domain 
of the Pan-African Fold Belt in Cameroon, suggesting that 
these dyke swarms could belong to a same magmatic 
episode. Consequently, the late dextral shear movement 
[dated at 552 Ma (EMP dating on monazite [94])], along 
the Central Cameroon Shear Zone, may have served as a 
path for the dyke’s magma during their ascent towards 
the surface. This idea is consistent with the layout of the 
pan-African fracture network and the hypothesis of a reac-
tivation or re-play of the Pan-African structures associated 
with the dyke swarms of the Pan-African North Equatorial 
Fold Belt [95]. The geochronological data that may clarify 
the emplacement ages of these dykes are not yet been 
established.

6  Conclusion

Based on field relationships, petrographic evidences and 
geochemical compositions, the Tikar plain dykes are clas-
sified as banded-gabbro for the mafic dykes and monzo-
diorites and monzonites for the intermediate dykes. They 
have a porphyritic to porphyroblastic and cataclastic to 
mylonitic textures with deformation features such as 
shears, sigma “σ” and delta “θ” porphyroblasts, and “amphi-
bole fish” porphyroblasts testifying to their syn-tectonic 
emplacement.

The dykes are high-K calc-alkaline to shoshonitic in 
nature. They are enriched in LREE and depleted in HREE. 
The geochemistry of their rare-earth elements and trace 
elements indicates that the intermediate dykes of the 
Tikar plain might have been generated from subducted 

lithospheric slab with addition of significant crustal 
component.

The mafic dykes plot in island arc tholeiite (IAT) and in 
calc-alkaline basalts (CAB) domains, while the interme-
diate ones plot in the Volcanic Arc VAG and Within Plate 
Granite (WPG) domains. The geochemical characteristics 
of the mafic to intermediate dykes suggest their deriva-
tion from a various degree of partial melting in the garnet 
spinel facies probably between depths of 80 and 100 km. 
They are geochemically similar to other dykes from the 
Adamawa Yade domain of the Central African Fold Belt in 
Cameroon. The collision between the Central African Fold 
Belt and the northern edge of the Congo Craton resulting 
in crustal thickening, sub-crustal lithospheric delamina-
tion, and upwelling of the asthenosphere may have been 
the principal process in the generation of the intermediate 
dykes from the Tikar plain. The dykes may have used the 
shear  C3 and the sub-vertical faults as conduits for intru-
sion during the last deformation phase  D3.
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