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Abstract - The Taneka Mountain in northwestern Benin Republic lies east of the external and suture zones of the Pan-African
Dahomeyide orogenic belt, surrounded by migmatites and gneisses in the crystalline basement. It consists of metasedimentary
rocks, mainly quartzites and schists, offering insights into their petrogenesis and tectonic setting. This research focuses on these
rocks’ petrographic and geochemical features to understand their composition, petrogenesis, provenance, and tectonic context.
Twenty samples were collected for thin-section and geochemical analysis. Major oxides, trace elements, and rare earth elements
were analyzed using Inductively Coupled Plasma Mass Spectrometry (ICP-MS) at Activation Laboratory Ltd, Canada.
Petrography reveals that quartzites are dominated by quartz and muscovite, with minor amounts of tourmaline, while schists
contain talc, quartz, and chlorite. A geochemical study suggests that quartzites are siliceous (SiO:z: 82.18 wt.%) with low other
oxides, suggesting mature sedimentary origins. Schists have higher Al>Os (14.68 wt.%) and Fe:0s (5.13 wt.%), indicating pelitic
protoliths. Trace and REFE data distinguish the lithologies: quartzites show depleted trace elements, whereas schists are enriched.
The geochemical findings indicate that the quartzites originated from mature, quartz-rich sediments, possibly derived from felsic
terrains. At the same time, the schists have a heterogeneous sedimentary provenance with contributions from both felsic and
mafic rocks. The tectonic context of the quartzites is consistent with a passive margin, whereas the schists indicate a transitional
environment influenced by surrounding active tectonic zones. The tectonic setting and provenance of the Taneka Mountain
quartzites and schists are similar to those of the external zone of the Pan-African orogeny.

Keywords - Benin, metasedimentary rocks, passive margin, Pan-African orogeny, Taneka Mountain transitional environment.

1. Introduction

The Taneka Mountain, located in the commune of
Copargo in the northwestern Benin Republic (Figure 1), is an
area of geological importance within the Pan-African
Dahomeyide orogenic belt. This region is characterized by its
complex tectonic history and metasedimentary rocks,
including quartzites and schists, which are analogous to those
found in the external zone of the Dahomeyide belt. The
Dahomeyide belt formed during the late Neoproterozoic to
early Cambrian due to convergence between the West African
Craton (WAC) and other continental margins. [1,2,3,4,5] The
belt is divided into three structural units: the external zone,
internal zone, and suture zone, each exhibiting distinct
geological features and rock types. [6,7,8]. Despite extensive
studies on the Dahomeyide belt, significant gaps remain in
understanding the geological and mineralogical attributes of
the metasedimentary rocks in the Taneka Mountain area.

Previous research has focused primarily on the Atacora
Structural Unit (ASU) within the external zone, where gold-
bearing metasedimentary rocks have been well-documented

[9].

However, Taneka Mountain, which lies within the internal
zone of the belt (Figure 2), has received limited attention, and
petrogenesis, tectonic setting, and provenance are poorly
understood. This lack of knowledge obstructs a thorough
grasp of the regional geological evolution and extensive
tectonic processes related to the Pan-African orogeny in West
Africa. The lack of detailed studies on Taneka Mountain
metasedimentary rocks presents a critical problem: without a
precise characterization of their petrographic and geochemical
signatures, correlating their formation history with the well-
studied ASU becomes challenging, as does reconstructing the
paleoenvironmental and tectonic conditions that shaped this
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part of the Dahomeyide belt. This study aims to bridge this gap
by systematically investigating the petrographic and
geochemical characteristics of the quartzites and schists in the
Taneka Terrane. By analyzing their mineral compositions,
geochemical signatures, and structural features, we seek to
determine the provenances and tectonic settings of these
rocks, assess their metamorphic history and conditions, and

compare their attributes with those of the ASU to evaluate
their role in the evolution of the Dahomeyide belt.

The findings enhance our understanding of the Taneka
Terrane and contribute to the broader framework of the Pan-
African orogeny in West Africa, providing insights into the
geodynamic processes that shaped this region. [10, 11]
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Fig. 1 Location of the Study Area, (a)Map of Benin Republic showing the Donga Department, (b)Department of Donga with the commune of
Copargo, (c)Study area in the commune of Copargo

2. Regional Geological Setting

The West African Craton (WAC) is one of the oldest and
most stable geological regions in West Africa and is composed
primarily of Archean and Paleoproterozoic rocks. The area is
rich in mineral resources and has several first-grade gold
deposits. The craton consists of high-grade gneisses,
magmatic formations, and greenstone belts formed by ancient
geodynamic processes that have been traced back more than
2.5 billion years. [2, 12] Around the WAC, young mobile belts,
such as the Pan-African Dahomeyide Orogen, have heavily
influenced the geological evolution of the area. [11, 13, 14].
The Dahomeyide Orogenic Belt emerged during the Pan-
African orogeny, a tectonic event that unfolded from
approximately 600 to 500 million years ago, spanning the late
Neoproterozoic to early Cambrian periods. This orogeny was
triggered by the eastward subduction of Neoproterozoic
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passive margin sediments and Pharusian oceanic crust beneath
the West African Craton, ultimately leading to a continental
collision between the WAC and the Benino-Nigerian Shield
(BNS). [5, 6, 15-20] Structurally, the Dahomeyide Belt is
subdivided into three central tectonic units, the external zone,
suture zone, and internal zone, each displaying distinct
lithological and metamorphic characteristics [1, 6, 7, 10, 20].
The External Zone features thrust nappes formed from
sedimentary sequences that underwent medium- to high-
pressure metamorphism. It includes two main structural
subdivisions: The Buem Structural Unit (BSU), which
consists of massive arkoses and a thick accumulation of fine-
grained sediments (shales, siltstones, mudstones), along with
chert, limestone, and interstratified mafic to felsic volcanic
rocks. Within this wunit, ultramafic rocks are often
serpentinized. [5, 7, 18, 21-30] The Atacora Structural Unit
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(ASU), which consists of quartzite, quartzitic sandstone,
schists, and phyllites, has undergone upper greenschist to
lower amphibolite facies metamorphism [2,5,6,7]. The Suture
Zone signifies the collisional boundary between the WAC and
the BNS.

This area is characterized by a mélange of deformed
rocks, incorporating high-to ultrahigh-pressure (HP-UHP)
rocks, high-pressure granulites, amphibolites, pyroxenites,
and various alkaline to calc-alkaline intrusions, including
carbonatites. [5, 19, 20, 28, 29, 31-35] Basic and ultrabasic
massifs, metasedimentary sequences, and orthogneisses are
tectonically located between the External and Internal zones
[2,7,10,36]. The Internal Zone comprises high-grade
metamorphic rocks intruded by granitoid plutons and
associated with volcano-sedimentary basins.

It includes Archaean-derived migmatitic and anatecti ¢
rocks such as granite, charnockite, orthogneiss, and granulite,
alongside metasedimentary units such as marbles, quartzites,

and mica schists. [37-43] It is structurally intricate, with
notable tectonic overprints, including shear zones such as the
Kandi Shear Zone [18].

2.1. Geology of Benin

In the context of Benin, the Dahomeyide orogenic belt
plays a substantial role in the nation’s geology. The Beninese
segment of the belt consists of a crystalline basement topped
by sedimentary layers, categorized into six central regions: the
coastal sedimentary basin, the Kandi sedimentary basin; the
external, suture, and internal zones of the Dahomeyide belt,
and the Volta sedimentary basin. The crystalline basement in
Benin, which is part of the internal zone of the Pan-African
Dahomeyide Belt, is characterized by high-grade
metamorphic complexes and plays a crucial role in
understanding the tectonic and sedimentary history of the area.
[6]. The study area, located in the internal zone of the
Dahomeyide Belt, presents an optimal environment for
exploring the provenance and tectonometamorphic evolution
of metasedimentary rocks in a Pan-African collisional context.
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Fig. 2 Illustrating the primary components of the Pan-African Dahomeyides belt and the study area [24]
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3. Materials and Methods

Comprehensive geological mapping of the Taneka area
was conducted, and new rock samples were collected for
petrographic and geochemical analysis. Fifteen (15) samples
of fresh and representative rock among the 20 samples were
brought to the Department of Geology at Obafemi Awolowo
University in Ile-Ife, Nigeria, for thin section preparation and
studies. The standard technique of thin-section preparation
was used to carefully cut the rock samples into thin slices,
which were then mounted on glass slides with epoxy. After
24h, the thin slices were ground down to a thickness of 30
micrometres via a precision grinder and covered with a
protective slip to increase their clarity under the microscope.

The prepared sections were then examined under a
petrographic microscope at the Department of Geology of the
University of Ibadan in Nigeria. Detailed petrographic studies
were conducted on the mineral composition, texture, grain
size, grain shape, structure, and modal percentage of minerals
in the rocks to confirm their names. Ten (10) samples (7
quartzites and 3 schists) were selected for geochemical
analysis and sent to Activation Laboratories Ltd. in Ancaster,
Ontario, Canada. The samples were crushed and pulverized
before they were subjected to whole rock analysis, including

rare earth elements and major and trace eclements via
inductively coupled plasma mass spectrometry and Optical
Emission Spectroscopy (ICP-MS + ICPOES). The samples
were mixed with sodium peroxide. Georose, Gcedkit
Graphpad, and Surfer were the software used to generate
structural and geochemical diagrams during this work.

4. Results
4.1. Field Description and Structures

Detailed analysis of the structural elements observed in
the Taneka Terrane, focusing on geological field observations
and measurements of ductile and brittle structures. The key
structural features include foliations/schistosity, joints, folds,
and fractures. Recumbent folds are observed in quartzite
outcrops (Figure 3a), and asymmetric folds are present in
schist outcrops (Figure 3b). Foliations predominantly trend
NE-SW with varying dip values (Figure 4a). At the same time,
joints (nonsystematic cross-cutting joint pattern, Figure 3c,
and parallel joints, Figure 3d) are the most abundant brittle
structures, also trending mainly in the NE-SW and NW-SE
directions. Fractures are primarily oriented NE-SW and NW-
SE (Figure 4a), often associated with quartz veins. The
comprehensive  structural analysis reveals a poly
deformational history aligned with the Pan-African orogeny.

Fig. 3 (a)Field photograph showing recumbent fold in quartzite outcrop, (b)Field photograph showing asymmetric fold in schist outcrop, (c)Field
photograph of a nonsystematic cross-cutting joint pattern in quartzite outcrops, and (d)Field photograph showing parallel joints pattern in schist
outcrop

48



Abdou Wahidou Seidou et al. /IJGGS, 12(1), 45-61, 2025

n=41 n=>56

s S

Fig. 4 (a)Plot (full circle) of poles of foliations planes of rocks, (b)Rose diagram plot of fractures in the field throughout the study area shows the
following directions: NE-SW and NW-SE
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4.2. Petrography
4.2.1. Quartzites

They constitute a monotonous appearance in the study
area. These are light-colored rocks that are generally whitish,
very compact, and often cut into large slabs due to the
deformation effect. Three types of quartzite can be
distinguished in the study area: the very common type has a
fine grain size, such as those from the Tanéka-Koko and
Tanéka-Béri localities; the second type is more saccharoidal
with medium quartz grains, such as those from the Yaka
locality and the third type (Quartz muscovite schist) has
exudation quartz (metamorphic quartz). We found them above
the mica schist. The Hand specimens are generally whitish-
grey, fine to medium-grained in texture, and are composed of
quartz and white mica (Figure 7a). They are the same rock
with variations in the amount of muscovite present. Under the
microscope, they exhibit a granolepidoblastic structure
composed of quartz grains and muscovite of all types (Figure
8b). In the first and second types, muscovite appears in long
streaks of fine-oriented flakes, whereas in the third type, it
appears in thicker flakes with no very visible orientation. It
has more muscovite content than the previous sample. The
accessory mineral is tourmaline. The modal composition of
the quartzite is shown in Table 1.

4.2.2. Mica Schists/Schists

Mica schists are found among quartzites in layers of
highly variable thickness, ranging from a few centimetres to
several decimetres. They are encountered more often in the
southwest of the studied area. Notably, they become
increasingly rare and are often completely absent from the
centre to the far north of the studied region. They are mainly
found west of the Tomi locality, particularly in the Sensitru
River, where they are readily observable and associated with
quartz veins in the good vertical cuts visible in the gorges
carved by this river.

At the outcrop scale, mica schists are less frequently
observable due to their high susceptibility to weathering. The
lenticular chlorite schist is usually present in the micaschist.
The schist outcrops were also folded. The mica schist has a
lepidoblastic texture and is medium to coarse-grained (Figure
7b). The chlorite-schist exhibits greyish to greyish-brown
weathering colourations in place. The mica schist sample
selected for the thin section was associated with a quartz vein,
and the section cut the quartz part and contained only quartz.
In a thin section (Figure 8b), the schist contains the platy
minerals talc, quartz and chlorite. The modal composition is
shown in Table 1 and Figure 6.

Table 1. Modal composition of metasedimentary rocks in the Taneka area

Minerals Quartzites Quartz Muscovite Schist Schist
COR10 CORO02 COR19 COR14 COR15

Quartz 85 94 70 70 30

Muscovite 15 6 25 30 -

Tourmaline - - 5 - -

Talc - - - - 60

Chlorite - - - - 10

Modal composition(%)
120
100
]
80
60
40
20
0
COR10 CORO02 COR19 COR14 COR15
Quiartzites Quartz muscovite Schist
schist
®m Quartz ™ Muscovite = Tourmaline = Talc m Chlorite

Fig. 6 Graphic showing the modal composition of the rocks
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Fig. 7(a)Hand specimen of Quartzite from Taneka Koko region showing fine grain size, and (b) Hand specimen of Schist outcrop from the Tomi
region (Sensitru river)

Fig. 8 Photomicrographs of a,b- Quartzite showing Qz-quartz; Ms-muscovite in Cross polarized light view (Xpl); ¢,d- schist showing Qz-quartz; Chl-
Chlorite, Tc- Talc in Cross polarized light view (XPL)
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4.3. Whole Rock Geochemistry
4.3.1. Major Oxides

The results of the rock compositions of the quartzites and
schists in the study area are presented in Table 2. The
quartzites have high siliceous content, with SiO2
concentrations ranging from 73.59 to 96.91 wt.%, with an
average of 82.18 wt.%. In contrast, the schists have SiO2
concentrations between 68.46 and 74.02 wt.%, averaging
70.03 wt.%. The AI203 content in the quartzites varies
slightly from 1.49 to 3 wt.% (mean 2.03 wt.%), whereas the
schists have a relatively high average A1203 concentration of
14.38 wt.% (ranging from 13.22 to 16.34 wt.%). The
additional oxides present in the quartzites included Fe203
(0.54-0.72 wt.% with mean 0.63), MgO (0.02-0.08 wt.%),
K20 (0.24-0.96 wt.%), TiO2 (0.03-0.08 wt.%), and CaO
(0.01-0.08 wt.%) (Table 3), whereas in the schists, the
concentrations included Fe203 (4.63-5.68 wt.% with a mean
0f6.64), MgO (1.21-1.46), CaO (0.57-1.54), K20 (1.33-1.81),
and TiO2 (0.47-0.68) (Table 2). The connections between
AlOs and other major oxides demonstrate a strong positive
correlation of Al.Os with TiOz, Fe20s, MgO, K20, and CaO
(Coefficients of correlation R = 0.99, 0.99, 0.97, 0.93 and
0.89, respectively) (Figure 9a), indicating that these rocks are
aluminous. SiO: strongly negatively correlated with TiOx,
Fe20;, and Al:Os but moderately or weakly correlated with
MgO, CaO, and K-O (Figure 9b). These findings indicate that
these rocks originated from a recycled sedimentary source or
the removal of ferromagnesian and feldspar minerals. [44]

4.3.2. Trace Elements

The trace element compositions of Taneka
metasedimentary rocks are presented in Table 2. The trace
element compositions reveal distinct profiles for quartzites
and schists (Table 2). Quartzites contain LILE elements such
as Ba (23-228 ppm, average of 94.29), Rb (7.80-32.70 ppm,
average of 17.43), and Cs (0.70-3.20 ppm, average of 1.66).
The concentrations of other trace elements in the quartzites
included Ni (20-30 ppm), Cu (4-18 ppm), Zn (30-50 ppm), Pb
(6.90-61.60 ppm), and W, Mo, and Sn in lower ranges (Table
2). For schists, Ba (390-496 ppm, average of 440.33), Sr (240-
256 ppm, average 250), Cr (110-130 ppm, average of 116.67),
and Zn (70-90 ppm, average 80) are significantly enriched.
Slight enrichments in Ni (50-70 ppm, average of 60), Rb
(52.60-68.20 ppm, average of 58.47), and other trace elements
such as Cu (26-47 ppm, average of 35), Li (35-39 ppm,
average of 36.67), and Co (16.5-20.3 ppm, average of 18.83)
are also observed (Table 2).

4.3.3. Rare Earth Elements

The rare earth element compositions for both quartzites
and schists in the study area are presented in Table 2. In terms
of rare earth elements (REE), quartzites demonstrate
variations with enrichments in LREE as shown in the
chondrite-normalized REE  patterns  (Figure  10a),
characterized by LaN/SmN ratios (2.85-6.67) and negative Eu
anomalies (0.10-0.27). The schists, normalized via Boyton,
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show similar trends, with a strong LREE enrichment, a flat
HREE profile, and slight negative Eu anomalies (Figure 10a).
The (Eu/Eu*)N values range from 0.27-0.34 for schists, with
La/Sm ratios ranging from 4.19-5.07 and total REE
concentrations ranging from 152.3 to 195.7 ppm (Table 2).

S. Discussion
5.1. Metamorphism Conditions of the Rocks in the Taneka
Area

The metasedimentary rocks of Taneka Mountain exhibit
mineral assemblages indicative of greenschist facies
metamorphism, as evidenced by the quartz-muscovite
association in quartzites and talc-chlorite-quartz assemblage
in schists. According to [46], these mineral parageneses
suggest metamorphic conditions of 300-450°C and 4-8 kbar
for quartzites and slightly lower temperatures (250-400°C) for
schists, as described by [45]. Muscovite without higher-grade
aluminosilicates implies that the rocks experienced regional
metamorphism without reaching upper greenschist or
amphibolite facies conditions. Structurally, the area displays
recumbent folding consistent with compressional deformation
during nappe emplacement in the Pan-African orogeny,
followed by the development of NE-SW trending fractures
that may represent late-stage brittle deformation. The
metamorphic grade and structural style suggest that Taneka
Mountain occupied a more distal position in the orogenic
system than did to the higher-grade Atacora Structural Unit,
with deformation occurring under moderate pressure-
temperature conditions, followed by limited post-collisional
exhumation that preserved the greenschist facies mineralogy.
[45,46] These features collectively indicate that the rocks
underwent burial metamorphism and compressional
deformation during continental collision but were not
subjected to intense thrusting or higher-grade metamorphic
characteristics of more internal zones in the Dahomeyide Belt.

5.2. Petrogenesis, Tectonic Setting and Provenance of
Metasedimentary Rocks in Taneka Mountain

The metasedimentary rocks (quartzite and schist) of the
Taneka area exhibit distinct compositional and provenance
characteristics, reflecting their unique origins and tectonic
settings. Quartzites are characterized by exceptionally high
SiO2 contents (82.18 wt.%) with minimal contributions from
other oxides (Al20s: 2.03 wt.%, Fe20s: 0.63 wt.%), indicating
their derivation from mature, quartz-rich sediments. [47,48] In
contrast, schists exhibit a more diverse mineralogical
composition with moderate SiO2 (71.88 wt.%), elevated Al.O;
(14.68 wt.%), and significant FeOs (5.13 wt.%), reflecting
their pelitic precursor and subsequent metamorphic
recrystallization. [49,50]. Trace element patterns further
differentiate these lithologies. Quartzites show depleted trace
element concentrations (Ba: 94.29 ppm, Cu: 8.57 ppm),
consistent with their mature sedimentary origin and limited
chemical alteration. [51,52] Schists display enriched trace
element signatures (Ba: 440.33 ppm, Cu: 35.00 ppm),
suggesting a more diverse source composition and possible
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hydrothermal modification during metamorphism. [53] REE
distributions provide crucial insights into the petrogenetic
history of these rocks. Quartzites exhibit relatively low total
REE contents (ZREE: 31.83 ppm) with pronounced
LREE/HREE fractionation ((La/Yb)CN 13.13) and
relatively flat REE patterns, indicating minimal metamorphic
modification. [54] In contrast, schists show significantly
higher XREE (167.43 ppm) with marked LREE enrichment
(132.27 ppm) than HREE (35.17 ppm) and more complex
REE patterns with pronounced LREE peaks, reflecting their
polyphase metamorphic evolution. [51, 55]. The figure
plotting K20 (W%) against Na20O (W%) is used to classify
the Taneka metasedimentary rocks into quartz-rich, quartz-
intermediate, and quartz-poor. Based on the geochemical data,
both the quartzite and schist samples exhibit very low K20
(0.01 W%) and low Na20 (0.1 W%) values, placing them in
the quartz-rich category (Figure 10b). This indicates that the
protoliths were highly mature sedimentary rocks, likely
derived from well-weathered and sorted quartz sandstones.
The low alkali content reflects minimal contributions from
feldspar or lithic fragments. [48, 56]

The geochemical discrimination diagrams show that
quartzite and schist have distinct provenance characteristics.
On the log (Si02/Al20s) vs. log (Fe203/K20) diagram after
[47], quartzite plots predominantly in the “Quartz arenite” and
“Sublitharenite” fields (Figure 11.a), reflecting its high silica
content and low Fe:Os and KoO values. This suggests
derivation from mature, quartz-rich sediments formed through
extensive weathering and sedimentary recycling, likely
sourced from felsic (granitic) terrains. [54] On the other hand,
Schist plots in the “Shale” and “Wacke” fields, with relatively
high Fe:0s and ALl:Os contents, indicating clay-rich protoliths
with moderate maturity. This composition suggests a mixed
sedimentary source, including felsic and mafic rocks [57].

The discrimination diagram (Zr vs. TiOz2) further supports
these interpretations (Figure 11.c). Quartzite plots near the
origin, with very low Zr and TiO: concentrations, consistent
with a highly mature source dominated by silica-rich
sediments derived from felsic rocks such as granite or rhyolite.
Schist plots at slightly higher TiO2 (~0.5) and Zr (<50 ppm)
values, indicating derivation from a mixture of felsic to
intermediate sources. These compositions suggest minimal
contributions from mafic rocks. [54]

The discrimination diagram (K20/Na20 vs. SiO2) after
[48] reveals the tectonic settings of the rocks (Figure 11d).
Quartzite plots distinctly within the Passive Margin (PM)
field, characterized by high silica content (~90% SiO2) and
elevated K20/Na20 ratios (>10), indicative of a stable
tectonic environment with quartz-rich sediments deposited in
passive continental margins. While predominantly within the
Passive Margin (PM) field, Schist lies closer to the boundary
with the Active Continental Margin (ACM) field. With
slightly lower silica content (~70% SiO2) and intermediate
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K20/Na20 ratios (~5-10), the schist reflects a transitional
environment influenced by sediments from nearby active
tectonic regions. [58] In the La/Yb vs. XREE provenance
discrimination  diagram, quartzite falls within the
“Sedimentary rocks” field (Figure 11b). Its high La/YDb ratios
and moderate ZREE values confirm its origin from continental
crust materials, specifically granitic terrains. Schist also falls
within the category of sedimentary rocks. Nevertheless, it has
higher ZREE values and lower La/Yb ratios, reflecting a less
mature sedimentary protolith influenced by felsic and mafic
contributions. [56]

5.3. Comparison with the ASU of the External Zone of the
Pan-African Dahomeyide belt

The metasedimentary rocks of Taneka Mountain and the
Atacora Structural Unit (ASU) share lithological similarities
but differ in metamorphic grade and structural evolution,
reflecting their distinct positions within the Dahomeyide Belt.
Both units consist primarily of quartzites and schists, with
Taneka’s quartzites (average 82.18 wt.% SiO:) being slightly
less siliceous than those of the ASU (88-94 wt.% SiOz). [9]
The schists in both regions originate from pelitic protoliths;
however, Taneka’s schists are characterized by quartz-talc-
chlorite assemblages, indicating lower greenschist-facies
conditions. In contrast, the ASU schists contain biotite, garnet,
and epidote, suggesting upper greenschist to lower
amphibolite-facies metamorphism. [9, 33]. Provenance
analysis reveals that both units were sourced from felsic
(granitic/gneissic) terrains, supported by their high SiO:
content and negative Eu anomalies, consistent with passive
margin sedimentation. [48] However, the ASU schists exhibit
stronger arc-related signatures, likely due to their proximity to
the Dahomeyide suture zone, whereas Taneka’s
metasedimentary rocks reflect a more stable continental
margin setting. Structurally, the ASU underwent intense
thrust-dominated deformation, with NE-SW shear zones
controlling gold mineralization. In contrast, Taneka exhibits
recumbent folding and brittle fracturing, suggesting a more
distal position within the orogen. [1, 9]

The contrast in metamorphic facies is significant: Taneka
rocks record greenschist-facies conditions, characterized by
chlorite-muscovite assemblages, whereas the ASU exhibits
amphibolite-facies characteristics (garnet-biotite-epidote),
indicating deeper burial and/or greater tectonic stresses during
the Pan-African orogeny (~600-500 Ma). [1, 9] This
difference is consistent with the ASU’s role as part of the
externally thrust nappes, whereas Taneka may represent a
hinterland or back-thrust domain with less intense
metamorphism. Further geochronological and isotopic studies
could clarify their precise tectonic relationship; however,
current evidence suggests that both units are complementary
components of the Dahomeyide Belt, with the ASU denoting
the high-strain, mineralized thrust front and Taneka preserving
a less deformed, lower-grade section of the same
metasedimentary system.
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5.4. Comparison with Other Metasedimentary Rock Studies

Compared with similar rocks from other orogenic belts
worldwide, the metasedimentary rocks of Taneka Mountain in
the northwestern Benin Republic exhibit distinct
characteristics. [59] studied the South Delhi Supergroup in
NW India, where metasedimentary rocks show strong arc-
related signatures with high Th/Sc and Zr/Sc ratios, indicating
significant crustal recycling, in contrast to Taneka’s passive
margin quartzites, which have lower trace element
enrichment. However, similar to Taneka, their schists display
mixed felsic-mafic provenances, suggesting transitional
tectonic settings in both regions. According to [59], the
metasedimentary rocks are deposited in the South Delhi
Supergroup in the passive margin similar to those in Taneka.
In West Africa, [56] studied metasediments from Nigeria’s
Kabba-Lokoja-Igarra schist belt and reported higher-grade
amphibolite-facies assemblages (garnet-staurolite schists)
than did Taneka’s greenschist-facies talc-chlorite schists. Both
regions, however, share similar passive margin affinities in
quartzites, reinforcing the prevalence of stable cratonic
sedimentation before Pan-African deformation. Similarly,
[52] reported quartz-mica schists in SW Nigeria with
comparable SiO: enrichment (68.04-80 wt.%) to that of the
Taneka quartzites, although Nigerian samples present stronger

Eu anomalies, indicating more felsic source rocks [56, 52].
[54] examined graywackes and siltstones in Mali’s Nampala
gold deposit. According to Konate, these rocks comprise
immature to moderate sediment, whereas Taneka’s rocks are
mature sediment. Unlike Taneka’s mature quartzites, these
rocks have an active continental margin source. This aligns
with findings from [61] in Ghana’s Birimian belt, where
metasediments share similar active continental margin
affinities and show higher Cr and Ni contents, reflecting
stronger mafic input than that observed in Taneka. Further
comparisons with [62] in Ghana’s Kumasi Basin reveal that,
like Taneka, their rocks underwent moderate weathering but
differed in having more pronounced negative Eu anomalies,
suggesting longer sediment recycling. Finally, [63] studied the
Singhbhum Craton in India, where metasedimentary rocks
record Archean provenances (3.2 Ga detrital zircons), unlike
Taneka’s Neoproterozoic Pan-African signatures. Taneka’s
quartzites resemble passive margin deposits (similar to those
in Nigeria and India) but lack the high-grade metamorphism
observed in Mali and Ghana. The schist compositions vary
widely: Taneka’s talc-chlorite assemblages indicate lower-
grade conditions than Nigerian garnet-staurolite schists. The
provenance signatures in Taneka suggest less mafic input than
those in Mali’s Nampala or Ghana’s Birimian rocks.

Table 2. Major, Trace and Rare earth elements compositions of metasediementary rocks of Taneka

Rocks Quartzite Schists
type
Sig:jile CORO07a | COR07b | COR07c | COR19 | COR02 | COR03 | COR14 | Average | COR15a | COR15b | COR15c | Average
Major oxides (wt.%)
AlOs | 187 1.7 1.57 1.87 1.49 2.72 2.03 13.22 16.34 14.49 | 14.68
CaO 0.08 0.06 0.07 0.08 0.06 | 0.01 0.07 0.06 0.57 1.54 0.6 0.9
Fe2Os | 0.54 0.61 0.54 0.72 0.69 | 0.67 0.63 0.63 4.63 5.68 5.09 5.13
K20 0.6 0.48 0.48 0.6 024 | 024 | 096 0.52 1.33 1.81 1.57 1.57
MgO 0.05 0.05 0.05 0.05 0.02 | 0.05 0.32 0.08 1.46 1.21 1.26 1.31
TiO: 0.03 0.03 0.03 0.03 0.05 | 0.08 0.07 0.05 0.47 0.68 0.5 0.55
SiO2 | 82.15 80.22 75.09 | 82.79 | 845 | 7359 | 9691 | 82.18 | 74.02 68.46 73.16 | 71.88
Total | 85.33 83.16 | 77.84 | 86.15 | 87.04 | 77.66 | 101.68 | 85.55 95.7 95.72 96.67 | 96.03
Trace Elements (ppm
As <5 <5 <5 <5 <5 <5 <5 5 7 10 7.33
Ba 66 61 63 71 23 148 228 94.29 435 496 390 440.33
Co 1.3 0.8 1.3 1 8.9 2.4 2.4 2.59 16.5 19.7 20.3 18.83
Cr <30 <30 <30 <30 | <30 | <30 | <30 130 110 110 116.67
Cs 2.3 1.9 1.3 3.2 0.8 0.7 1.4 1.66 1.6 25 1.9 2.00
Cu 8 18 4 6 6 12 6 8.57 32 47 26 35.00
Ga 2.1 15 1.9 2.2 2.3 3.4 3.4 2.40 12.9 19.5 15.4 15.93
Hf <10 <10 10 <10 | <10 | <10 | <10 | 10.00 10 <10 20 15.00
Li <15 <15 <15 <15 <15 <15 <15 0.00 39 35 36 36.67
Mo 3 4 2 2 2 4 1 0.00 3 3 2 2.67
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Nb <24 <24 <24 <24 | <24 | <24 | <24 5.3 9.2 4.4 6.30
Ni 20 20 20 20 20 30 20 21.43 50 70 60 60.00
Pb 114 9.6 11 19.9 9.9 6.9 61.6 18.61 11.8 15 115 12.77
Rb 18.6 17.2 17 18.2 7.8 10.5 32.7 17.43 52.6 68.2 54.6 58.47
Sn <05 <05 <05 0.8 0.6 0.5 0.7 0.65 1.6 0.7 1.5 1.27
Sr 19 19 22 22 19 20 18 19.86 256 254 240 250.00
Ta 0.8 11 1.3 0.8 12 15 0.5 1.03 1 14 1.1 1.17
Th 1.3 1.1 12 11 1.7 14 1.9 1.39 3.2 5.6 3.2 4.00
U 11 0.8 1 11 0.6 0.5 0.8 0.84 1.2 21 1.5 1.60
W 3.5 <0.7 <0.7 0.8 <07 | <07 | <0.7 2.15 1.3 1.9 3.2 2.13
Zn <30 30 30 <30 | <30 50 <30 | 36.67 80 70 90 80.00
Table 2. (continue)
Rocks type Quartzite Schists
Sample code |COR07a|COR07b|COR07c|COR19|COR02|COR03 |COR14 |Average|COR15a|COR15b|COR15c|Average
REE (ppm)
La 5.3 4.2 4.7 5.3 124 7.9 34 6.17 30.6 34.4 28.7 31.23
Ce 10.8 10.9 8.4 11.1 18.2 13.2 5.7 11.19 45.6 67.1 45.3 52.67
Sm 11 0.6 0.7 12 12 12 0.7 0.96 3.9 53 4.4 4.53
Nd 5.6 3.8 3.7 4.9 7.1 5.8 41 5 30.4 33.1 25.7 29.73
Eu 0.1 0.1 0.2 0.2 0.2 0.2 0.2 0.17 11 1.7 1.5 1.43
Pr 1.3 12 1 1.3 1.8 1.6 0.9 1.3 7.8 8.9 7.2 7.97
Gd 0.9 0.7 1 1 0.6 15 0.8 0.93 4.4 54 4.3 4.7
Dy 0.6 0.6 0.5 0.8 0.7 11 0.9 0.74 3.7 4.1 4.4 4.07
Er 04 0.3 0.3 0.5 0.2 0.6 0.7 0.43 21 2.3 2.1 2.17
Thb <0.1 0.1 <01 | <01 | <01 0.1 0.1 0.1 0.6 0.8 0.7 0.7
Tm <0.1 <0.1 <01 | <01 | <01 0.1 0.1 0.1 0.3 0.4 0.4 0.37
Y 5.2 4.4 4.8 4.3 34 5.2 4.1 4.49 19.1 28.5 25.3 24.3
Yb 0.5 0.3 0.2 04 0.3 04 0.6 0.39 21 2.8 34 2.77
Ratio (ppm)
(La/Yb)CN 7.6 10.04 | 16.86 9.5 29.65 | 14.17 | 4.06 | 13.13 | 10.45 8.81 6.05 8.44
(La/Sm)CN 3.11 452 4.33 2.85 6.67 4.25 3.14 4.12 5.07 4.19 421 4.49
(Gd/Yb)CN 1.49 1.93 4.14 2.07 1.65 3.1 11 221 1.73 16 1.05 1.46
Eu/Eu* 0.1 0.15 0.24 0.18 0.24 0.15 0.27 0.19 0.27 0.32 0.34 0.31
XREE 31.8 27.2 25.5 31 46.1 38.9 22.3 | 31.83 | 152.3 | 195.7 | 154.3 | 167.43
YLREE 25.1 215 19.7 25 415 31.4 15.8 | 25.71 | 123.8 | 155.9 117.1 | 132.27
XHREE 6.7 5.7 5.8 6 4.6 7.5 6.5 6.11 28.5 39.8 37.2 35.17
LREE/HREE| 3.75 3.77 3.4 4.17 9.02 4.19 2.43 4.39 4.34 3.92 3.15 3.8
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6. Conclusion These findings enhance our understanding of the
This study elucidates the petrogenesis, tectonic setting, evolution of the Taneka Terrane and its role within the broader

and provenance of the metasedimentary rocks in Tancka ~ Dahomeyide belt, highlighting the importance of integrated

Mountain, revealing that the quartzites originated from mature petrographic and geochemical approaches in reconstructing

quartz-rich sediments in a passive continental margin, whereas ~ ancient tectonic environments. Future geochronological and

the schists formed from pelitic protoliths in a transitional ~ isotopic studies could further constrain the timing of

tectonic environment influenced by nearby active zones. ~ sedimentation and metamorphism, refining regional tectonic

Petrographic  analyses  confirmed  greenschist-facies models.

metamorphism, with quartzites dominated by quartz and

muscovite and schists characterized by talc-chlorite ~ Funding Statement

assemblages, reflecting distinct sedimentary sources and The African Union Commission funded this research

metamorphic histories. Geochemical signatures further  through the Pan African University Life and Earth Sciences

differentiate these lithologies, with quartzites showing felsic Institute (including Health and Agriculture), Ibadan, Nigeria.

affinities and schists exhibiting mixed felsic-mafic

contributions, consistent with their deposition along the = Acknowledgement
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