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Abstract

The Paleoproterozoic basement of Zoukougbeu in central-western Cote d’Ivoire
lies within the southern Baoulé-Mossi domain of the West African Craton, a
key area for understanding the crustal evolution associated with the Eburnean
orogeny. However, the petrogenesis and geodynamic context of the granitoid
intrusions in this region remain poorly constrained, despite their potential sig-
nificance for regional crustal growth and mineralization. This study integrates
petrographic and whole-rock geochemical data from drill-core samples to clar-
ify the origin and tectonic evolution of these rocks. The lithological assemblage
includes granodiorite, granite, diorite, gneiss, and pegmatite, variably deformed
and hydrothermally altered. Petrographic analysis reveals plagioclase-quartz-
biotite-amphibole assemblages overprinted by chlorite-epidote alteration, in-
dicating greenschist- to amphibolite-facies metamorphism. Geochemically, the
rocks define a calc-alkaline, metaluminous to slightly peraluminous suite with
tonalite-trondhjemite-granodiorite (T'TG) affinity. Their enrichment in large-
ion lithophile elements and depletion in Nb-Ta-Ti, coupled with LREE enrich-
ment and negative Eu anomalies, are typical of subduction-related magmatism.
These signatures indicate that the Zoukougbeu granitoids originated from par-
tial melting of hydrated basaltic crust with minor mantle input in a continental
volcanic-arc setting during the Eburnean orogeny (~2.1 - 2.0 Ga). This finding
refines the current understanding of Paleoproterozoic crustal evolution in the
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southern West African Craton and highlights the role of arc magmatism in its
stabilization.
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1. Introduction

The West African Craton (WAC) represents one of the oldest and most stable con-
tinental blocks on Earth, comprising Archean and Paleoproterozoic terranes that
amalgamated during successive orogenic cycles [1] [2]. Its southern segment, the
Man-Leo Shield, preserves a well-exposed record of crustal evolution associated
with the Eburnean orogeny (2.2 - 2.0 Ga), a pivotal event responsible for large-scale
crustal growth, granitization, and gold mineralization across the Birimian domain
[3]-[5]. Within Cote d’Ivoire, the Baoulé-Mossi domain contains extensive Paleo-
proterozoic granitoid complexes intruding metavolcanic and metasedimentary
belts, which provide critical insights into the tectonic setting and magmatic pro-
cesses that accompanied early Proterozoic crustal differentiation. The Zoukougbeu
area, located in the Soubré Belt, Daloa region, central-western Cote d’Ivoire, occu-
pies a transitional zone between Archean and Paleoproterozoic crustal domains.
Despite its strategic position within the southern Birimian terranes, the petroge-
netic and geodynamic evolution of its granitoids remains poorly constrained. Pre-
vious regional work has recognized TTG-type and calc-alkaline granitoids related
to subduction-driven magmatism [6]-[8], yet detailed petrographic and geochem-
ical studies of the Zoukougbeu intrusions are lacking.

This study aims to 1) characterize the mineralogical and geochemical features
of the major lithological units, 2) determine the magmatic affinity and processes
governing their evolution, and 3) infer the tectonic environment of their emplace-
ment. By integrating petrographic observations with major, trace, and rare earth
element geochemistry, this work contributes to refining the Paleoproterozoic
crustal evolution model of the southern West African Craton and constrains the

geodynamic framework associated with the Eburnean orogenic cycle.

2. Geological Setting

The study area lies within the southern part of the West African Craton (WAC),
a large and stable continental block comprising Archean to Paleoproterozoic
terranes that stabilized around 1.9 Ga [1] [2] (Figure 1). The WAC experienced
two major orogenic cycles: the Liberian (3.0 - 2.5 Ga) and the Eburnean (2.5 - 1.8
Ga), which shaped its crustal architecture through granitization, metamorphism,
and deformation. Structurally, the craton includes the Reguibat Rise in the north
and the Man-Leo Shield in the south, separated by Paleoproterozoic volcanic-
sedimentary belts. The Man-Leo Shield, extending from Liberia to Ghana, is
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divided into two crustal domains: the Archean Kénéma-Man domain to the west
and the Paleoproterozoic Baoulé-Mossi domain to the east (Figure 1(a)). These
are separated by the N-S-trending Sassandra Fault Zone, a major lithospheric
boundary that has been repeatedly reactivated since the Paleoproterozoic. The
Archean domain is dominated by high-grade gneisses, charnockites, and migma-
tites formed during the Leonian and Liberian orogenies, whereas the Baoulé-
Mossi domain consists mainly of Birimian metavolcanic and metasedimentary
sequences intruded by syn- to late-tectonic granitoids emplaced during the Ebur-
nean event [4] [9] [10]. In Cote d’Ivoire, the Precambrian basement covers more
than 97% of the territory, overlain locally by Cenozoic sediments along the coast
[11] (Figure 1(b)). The study area, located in the northern part of the Soubré Belt,
occupies a transitional position between the Archean and Paleoproterozoic do-
mains. It is composed of magmatic, metamorphic, and volcano-sedimentary

units, including biotite granites, granodiorites, leucogranites, migmatitic gneisses,
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Figure 1. (a) Geological map of the West African Craton showing the location of the Ivory Coast (modified after [13]). (b) Simplified
geological map of the Ivory Coast (modified after [14]). (c) Geological map of the Zoukougbeu area (modified after [15]).

DOI: 10.4236/ijg.2025.1611043 873 International Journal of Geosciences


https://doi.org/10.4236/ijg.2025.1611043

K. A. N'dri et al.

schists, and amphibolites (Figure 1(c)). These rocks are locally cut by pegmatites,
quartz veins, and doleritic dykes. Structurally, the region records multiple defor-
mation and magmatic episodes related to the Liberian and Eburnean orogenies
[12]. The earlier ductile events produced folding and granitization, while subse-
quent Eburnean deformation reactivated pre-existing structures, forming shear
zones that guided later magmatic intrusions and hydrothermal systems. The reac-
tivation of deep crustal faults such as the Sassandra Fault likely favored fluid circu-
lation and gold mineralization, similar to other transcurrent shear zones within the

Birimian terranes of the southern West African Craton.

3. Methodology
3.1. Sampling Strategy

Given the scarcity of surface outcrops in the region due to dense vegetation cover
and extensive supergene alteration, sampling focused exclusively on diamond drill
(DD) cores. A total of 14 representative rock samples were selected from various
drill holes, covering the main lithological units identified in the Zoukougbeu area.
The samples were carefully described, logged, and transported to the laboratory
for subsequent analysis.

3.2. Petrographic Analysis

Petrographic characterization was conducted through integrated macroscopic
and microscopic examination. Initial macroscopic analysis of diamond drill core
samples focused on fundamental characteristics, including color, mineral assem-
blage, texture, and hydrothermal alteration features (silicification, chloritization,
carbonatation). This preliminary assessment enabled lithological identification
and selection of representative specimens for further investigation. Subsequently,
fourteen (14) thin sections were prepared and examined using an Optika polariz-
ing optical microscope equipped with a digital imaging system at the Laboratory
of Geology, Mineral and Energy Resources (LGREM) of Félix Houphouét-Boigny
University. Detailed microscopic observations under both plane-polarized and
cross-polarized light enabled precise mineral identification, textural analysis, and
documentation of metamorphic parageneses. This combined approach allowed
comprehensive rock classification and characterization of alteration mineralogy

across multiple scales of observation.

3.3. Geochemical Analysis

Eight representative rock samples, covering the main lithological varieties, were
sent to Interteck Laboratory in Ghana for whole-rock geochemical analysis using
Inductively Coupled Plasma Mass Spectrometry (ICP-MS). Sample preparation
involved crushing and pulverizing to a fine powder. Approximately 15 - 20 mg of
each powdered sample was used for analysis following standardized procedures.
Various standards were used, and data quality assurance was verified by running

these standards between samples as unknowns. The detection limits were 0.01
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ppm for the REE and Y. Major elements (SiO,, AL,Os, Fe;Os, MnO, MgO, CaO,
Na;O, K;0, TiO,, P,0s, Cr,0;) were quantified directly by ICP-MS. Volatile ele-
ments (As, Bi, Hg, Sb, Se, Te) underwent digestion by Aqua Regia prior to ICP-
MS quantification. Trace elements (Ba, Be, Co, Cs, Ga, Hf, Nb, Rb, Sn, Sr, Ta, Th,
U, V, W, Zr, Y, Nd, Cu, Pb, Zn, Ni, As, Cd, Sb, Bi) and Rare Earth Elements (La,
Ce, Pr, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu) were subjected to lithium borate
fusion followed by acid dissolution before ICP-MS analysis. The resulting geo-
chemical data were used to construct classification and discrimination diagrams
to determine the magmatic affinity, geochemical characteristics, and tectonic set-

ting of the investigated rock suites.

4. Results
4.1. Petrography

The lithologies of the Zoukougbeu area were examined to characterize mineralog-
ical composition, texture, and hydrothermal alteration relevant to gold minerali-
zation. Thin-section analysis focused on granodiorite, gneiss, diorite, mylonitic
granite, and pegmatite. Granodiorite is the dominant lithology and principal host
of gold. It is medium-grained, mesocratic, and composed of plagioclase, quartz,
K-feldspar, biotite, and amphibole. The rock is locally deformed, moderately al-
tered, and commonly cut by quartz veins and veinlets. Microscopically, plagio-
clase is subhedral to euhedral, quartz is interstitial and anhedral, biotite is brown-
ish-green and frequently contains zircon inclusions, and amphibole (green horn-
blende) is subhedral with partial alteration to epidote. Secondary chlorite and ep-
idote are pervasive, and minor opaque minerals are present (Figure 2(a) and Fig-
ure 2(b)). Gneiss occurs as foliated metamorphic units with alternating light
quartz-feldspar bands and darker ferromagnesian-rich layers composed of biotite
and amphibole. Chloritization and epidotization are common. Quartz is abun-
dant, anhedral to subrounded; plagioclase is subhedral to euhedral, occasionally
containing quartz inclusions; biotite is subhedral, aligned along foliation planes,
and locally hosts zircon; amphibole is subhedral to euhedral and occasionally frac-
tured (Figure 2(c) and Figure 2(d)). Secondary chlorite and epidote impart green
and yellow-orange hues. Diorite intrudes both gneiss and granodiorite and is dark,
melanocratic, composed of plagioclase, amphibole, and biotite. It exhibits fine- to
medium-grained hypidiomorphic textures. Plagioclase is anhedral and partially
altered to epidote; biotite is euhedral to subhedral and partly transformed to chlo-
rite; amphibole is subhedral with occasional quartz inclusions (Figure 2(e) and
Figure 2(f)). Quartz is rare and interstitial. Secondary epidote and calcite are com-
mon, and minor opaque minerals are present. Mylonitic granite, observed in drill
core ZOUO06, is coarse-grained and leucocratic, comprising quartz, feldspar, mus-
covite, and biotite. Quartz forms large anhedral phenoblasts with undulose ex-
tinction. Plagioclase is subhedral to euhedral and locally deformed, biotite is sub-
hedral to euhedral and preferentially oriented, and muscovite is medium-grained,

subhedral, and associated with plagioclase (Figure 2(g) and Figure 2(h)). Pegma-
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tites crosscut granodiorite, granite, and gneiss. They are coarse- to very coarse-
grained, whitish to pinkish, and composed of quartz, K-feldspar, plagioclase, bio-
tite, and muscovite. Overall, the petrography indicates a complex history of mag-
matic emplacement, deformation, and hydrothermal alteration. Granodiorite ex-
hibits pervasive alteration of biotite and amphibole to chlorite and epidote, con-
sistent with propylitic hydrothermal overprinting. Quartz veinlets and mylonitic
textures indicate structurally controlled fluid migration along ductile-brittle shear
zones. Gneiss and diorite represent competent basement lithologies locally over-
printed by hydrothermal processes. Collectively, these features support a syn- to
post-magmatic, deformation-assisted hydrothermal model for gold mineraliza-

tion.

(a)

Figure 2. Macroscopic and microscopic aspects of the Zoukougbeu studied rocks. (a)
- (b) Granodiorite, (c) - (d) Gneiss, (e) - (f) Diorite, and (g) - (h) Mylonite granite.
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4.2. Geochemistry

4.2.1. Major Elements

1) Composition and Classification

Whole-rock geochemical data for eight representative samples from the
Zoukougbeu area reveal a spectrum of felsic to intermediate compositions, delin-
eating the principal lithological units. The sample ZOUO06, representative of the
granitic suite, is highly evolved, with a silica content of 75.0 wt.% and correspond-
ingly low MgO (0.57 wt.%), Fe,O; (2.14 wt.%), and TiO, (0.14 wt.%) (Table S1 in
Appendix Supplementary material). Its high-silica, low-mafic character is con-
firmed by its position in the granite field on the total alkalis-silica (TAS) diagram
of [16] (Figure 3(a)). However, its sodic nature (Na,O = 3.95 wt.%, K,O = 1.91
wt.%) places it at the boundary between tonalite, trondhjemite, and granodiorite
in the An-Ab-Or classification system of [17], suggesting a transitional trondhje-
mitic granite composition (Figure 3(b)). The granodioritic-tonalitic unit (sam-
ples ZOU11, ZOU15, ZOU23) exhibits lower silica contents (63.16 - 64.74 wt.%)
and higher concentrations of mafic components (MgO = 2.29 - 2.98 wt.%; CaO =
4.55 - 5.51 wt.%) compared to the granite (Table S1 in Appendix Supplementary
material). The samples show a range in alkali contents, with Na,O varying from
3.65 to 6.77 wt.%. On the TAS diagram, samples ZOU11 and ZOU23 plot defini-
tively in the tonalite field, while ZOU15 falls near the tonalite-monzonite boundary
(Figure 3(a)). This is refined by the An-Ab-Or diagram, which identifies ZOU15
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Figure 3. Chemical variation diagrams for the Zoukougbeu area rocks, illustrating the chemical features that distinguish
each studied rock. (a) Na:O + K20 vs. SiO: plot (after [16]), (b) Ternary An-Ab-Or plot (after [17]), (c) K20 vs. SiO: plot
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as having a trondhjemitic signature, highlighting the TTG (Tonalite-Trondhjemite-
Granodiorite) affinity of this suite (Figure 3(b)). The gneissic samples (ZOU10,
Z0U12, ZOU17) show moderately high silica contents (63.79 - 67.23 wt.%) (Table
S1 in Appendix Supplementary Material). Their compositions are variable, with
Z0OU10 and ZOU17 classified as tonalitic gneiss and ZOU12 as granodioritic gneiss
based on both TAS and An-Ab-Or diagrams (Figure 3(a) and Figure 3(b)). This
suggests their protoliths were part of the same TTG magmatic suite as the gran-
odiorites. In contrast, sample ZOU16 is compositionally distinct, with a signifi-
cantly lower SiO, content of 52.72 wt.% and a moderate total alkali content (Na,O
+ K,0 = 5.76 wt.%). Its high K,O (2.45 wt.%), CaO (7.92 wt.%) (Table S1 in Ap-
pendix Supplementary Material), and compatible element contents are character-
istic of a monzodiorite, representing a more mafic magmatic phase in the area.

2) Magmatic Series and Chemical Evolution

In the K,O-SiO, diagram of [18], the Zoukougbeu rocks define a medium-K calc-
alkaline series, whereas the diorite exhibits a high-K affinity (Figure 3(c)). This trend
is characteristic of magmas formed in continental arc environments. In the A/NK-
A/CNK diagram [19], the granodiorite, gneiss, and diorite show metaluminous
compositions with A/CNK ratios of 0.72 - 0.89, 0.76 - 0.99, and 0.58, respectively,
while the granite lies near the metaluminous-peraluminous boundary (A/CNK =
1.0) (Figure 3(d)). These variations suggest increasing crustal involvement during
magmatic differentiation. Harker diagrams (SiO, vs. major oxides) display linear
and coherent trends (Figure 4), with negative correlations between SiO, and MnO,
ALOs, MgO, Ca0, Na,O, TiO,, P,0s, and Fe,0;, and a strong positive correlation
with K,O. These relationships indicate fractional crystallization as the dominant pro-
cess during magma evolution [20]. The decrease in ALO; with increasing SiO, re-
flects plagioclase fractionation, while K,O enrichment marks late-stage crystalliza-
tion of K-bearing minerals such as biotite and K-feldspar. Overall, the Zoukougbeu
magmas evolved through calc-alkaline differentiation of a metaluminous to slightly

peraluminous source under crustal magmatic conditions.

4.2.2. Trace Elements

Primitive mantle-normalized multi-element diagrams [21] reveal consistent pat-
terns across the lithological suite (Figure 5). The sub-parallel nature of the spider-
grams suggests a genetic relationship and a common magmatic source. All samples
are characterized by significant enrichment in Large Ion Lithophile Elements
(LILE; e.g., K, Pb) and pronounced negative anomalies in High Field Strength El-
ements (HFSE; notably Nb-Ta, Ti), alongside negative P anomalies. The granitic
sample displays moderate to strong negative anomalies in Rb, Ba, Nb, Ta, and Ti.
The granodiorites and gneisses show similar depletion patterns, with marked neg-
ative Nb-Ta anomalies, while the monzodiorite also exhibits a prominent Nb-Ta
trough alongside lower Ce and Th abundances. Chondrite-normalized REE pat-
terns [22] further elucidate magmatic history (Figure 6). The granite exhibits mod-
erate Light Rare Earth Element (LREE) enrichment ((La/Yb)N = 12.29), a relatively
flat Heavy REE (HREE) segment, and a distinct negative Eu anomaly (Eu/Eu* =
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0.65), indicative of significant plagioclase fractionation (Table S1 in Appendix Sup-
plementary material). The granodiorites and gneisses show similar, moderately
fractionated REE patterns ((La/Yb) N = 13.48 - 19.48) with generally flat HREE
profiles and variable negative Eu anomalies (Eu/Eu* = 0.74 - 0.97). In contrast,
the monzodiorite is distinguished by a significantly higher total REE abundance
(XREE = 338.5 ppm), a strongly fractionated pattern ((La/Yb) N = 34.09), and the
absence of an Eu anomaly, suggesting derivation from a different source or melting
regime where plagioclase was not a residual phase. Collectively, the coherent trace
element signatures—specifically the LILE enrichment coupled with Nb-Ta and Ti
depletion—are classic geochemical fingerprints of magmatism in a subduction
zone setting. The REE patterns and Eu systematics further constrain the role of
fractional crystallization, particularly plagioclase separation, in the evolution of

the felsic to intermediate rocks.
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Figure 4. Harker diagrams of major elements for the rocks from the studied areas.
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5. Discussion

5.1. Petrographic Characteristics

Petrographic observations from the Zoukougbeu area in central-western Cote
d’Ivoire reveal a lithological assemblage dominated by magmatic rocks—mylo-
nitized granite, granodiorite, diorite, and pegmatite—together with gneissic units

representing the metamorphic basement. These lithologies are consistent with
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those previously described in the region [23]-[25], although the mylonitized gran-
ite identified here constitutes a new contribution to the lithostratigraphic frame-
work. The granodiorite is the predominant lithology and constitutes the principal
host of gold mineralization. It is mesocratic, locally hydrothermally altered, and
composed mainly of quartz, plagioclase, biotite, and amphibole, with accessory
pyrite and sphene. These mineralogical associations and hydrothermal features
closely resemble those reported from other Birimian gold-bearing systems, such
as Bonikro [26] and Daloa [15], suggesting a regional metallogenic control linked
to hydrothermally altered granodioritic intrusions. The alteration assemblage—
dominated by chlorite, epidote, and sericite—would reflect pervasive hydrother-
mal overprinting under greenschist-facies conditions, and locally would reach
amphibolite facies. These metamorphic conditions are typical of the Paleoprote-
rozoic Birimian terranes throughout West Africa [5] [27]-[31]. The abundance of
low-pressure assemblages and the preservation of primary igneous textures sug-
gest alow- to medium-grade regional metamorphism superimposed on pre-exist-

ing magmatic rocks, likely during the Eburnean orogeny.

5.2. Geochemical Constraints and Magmatic Affinity

Whole-rock geochemical data indicate that the granitoids of the Zoukougbeu
area are calc-alkaline and metaluminous, plotting predominantly in the tonalite-
trondhjemite-granodiorite (TTG) compositional field. This TTG signature is
characteristic of many Birimian granitoids within the southern West African
Craton [3] [32] [33]. The coexistence of TTG-type granodiorite, diorite, and gra-
nitic facies suggests a polyphase magmatic system involving multiple sources and
processes. According to the genetic classification of [34], the Zoukougbeu granit-
oids are primarily of crustal derivation, yet the occurrence of dioritic intrusions
points to a mantle-derived mafic contribution [35] [36]. This interpretation agrees
with the dual crustal-mantle origin proposed for granitoids from the Tiassalé re-
gion [37] [38], suggesting a consistent magmatic evolution across the southern
Birimian domain. The rocks are enriched in large-ion lithophile elements (LILEs)
and display negative anomalies in Nb and Ti, accompanied by LREE-enriched
patterns—features diagnostic of magmatic arcs related to subduction zones [39]
[40]. Such geochemical characteristics indicate derivation from a hydrous, oxi-
dized magma, consistent with melting of a basaltic crust in a convergent setting.
This magmatic evolution implies a geodynamic environment dominated by arc
magmatism, where crustal reworking and magma mixing were likely key in gen-

erating the observed compositional diversity.

5.3. Tectonic and Petrogenetic Implications

The integration of petrographic and geochemical data provides compelling evi-
dence that the Zoukougbeu granitoids crystallized in a subduction-related conti-
nental arc setting during the Eburnean orogeny. The Pearce [41] discrimination
diagram unequivocally places the Zoukougbeu granitoids within the volcanic arc
granite (VAG) field (Figure 7(a) and Figure 7(b)), further confirming their sub-
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duction-related affinity. On the Martin discrimination diagram [42] (Figure 8),
the granodiorites, diorites, and gneisses plot within the Archean TTG domain,
whereas the granites fall within the transitional Archean-post-Archean field, in-
dicating a TTG-like protolith derived from partial melting of hydrated basaltic
crust in a subduction regime. These results corroborate the model proposed by
[43] for the Daloa granitoids, in which TTG magmas originated through subduc-
tion-driven melting processes. The Zoukougbeu granitoids likely represent the
differentiation products of such TTG magmas, subsequently modified by frac-
tional crystallization and limited crustal assimilation. The coexistence of TTG-like
granodiorites with mantle-derived diorites underscores the hybrid nature of the
magma sources, reflecting the interplay between mantle input and crustal anatexis
during Paleoproterozoic crustal growth. This hybridization process is a defining
feature of Birimian magmatic arcs, marking the progressive stabilization of the
southern West African Craton through the accretion of juvenile arc terranes. Con-
sequently, the Zoukougbeu granitoids can be interpreted as part of a paleosub-
duction system, representing the deep-seated expression of arc-related magma-
tism and crustal differentiation during the Eburnean orogenic cycle (ca. 2.1 - 2.0
Ga). This event was pivotal in constructing the continental crust of the southern
West African Craton and establishing the metallogenic framework favorable for
subsequent gold mineralization. According to studies by [12], the Daloa area, lo-
cated east of the Sassandra Fault, represents a transition zone between the Ar-
chean and Birimian terrains. [43] further interprets the Daloa zone as a suture
between these two terrains, structured by the thermal activity associated with the
emplacement of the Sassandra Fault. This thermal influence is evidenced by the
presence of migmatites in the Zoukougbeu area. Consequently, the impact of the
Sassandra Fault is clearly observable in the Zoukougou region through widespread

metamorphism and the development of secondary or associated faults.
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Figure 7. Tectonic discrimination diagrams for the Zoukougbeu studied rocks. (a) Nb vs. Y plot; (b) Rb vs. (Yb + Nb) plot

(after [41]).
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(after [42]).

6. Conclusion

Petrographic and geochemical data from the Paleoproterozoic granitoids of the
Zoukougbeu area provide new insights into their petrogenesis and tectonic signif-
icance. The studied rocks comprise a calc-alkaline, metaluminous to weakly per-
aluminous suite dominated by TTG-type granodiorites and gneisses, with subor-
dinate granites, diorites, and pegmatites. Their mineralogical assemblages and al-
teration features reflect syn- to post-magmatic deformation and hydrothermal pro-
cesses under greenschist to amphibolite facies conditions. Major and trace ele-
ment systematics reveal coherent patterns—LILE enrichment and HFSE deple-
tion—typical of subduction-related magmatism. The negative Eu anomalies and
HREE depletion suggest plagioclase fractionation and a hydrous, oxidized magma
source. These characteristics point to derivation from partial melting of a hy-
drated basaltic crust, with possible mantle interaction, in a continental volcanic-
arc setting during the Eburnean orogeny. The coexistence of TTG-like and dioritic
magmas underscores a hybrid crust-mantle contribution to magmatism, consistent
with arc accretion and crustal reworking during Paleoproterozoic crustal growth.
Thus, the Zoukougbeu granitoids record a critical episode of magmatic differen-
tiation and continental stabilization in the southern West African Craton, con-
tributing to the broader understanding of Eburnean geodynamics and associated
metallogenic processes. To further refine this petrogenetic model, future research

should prioritize high-precision geochronology (e.g., U-Pb on zircon) coupled

DOI: 10.4236/ijg.2025.1611043

883 International Journal of Geosciences


https://doi.org/10.4236/ijg.2025.1611043

K. A. N'dri et al.

with detailed isotopic studies (Nd-Sr-Hf) to precisely constrain the timing of mag-

matism and quantitatively assess the contributions of their diverse source compo-

nents.
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Appendix

Table S1. Geochemical data.

Sample Z0Uo06 zOU11 ZOU15 ZOU23 zZOU10 zOU12 ZOU17 ZOUlé6

Litho Granite Granodiorite Gneiss Diorite
SiO2 75 63.61 63.16 64.74 64.73 67.23 63.79 52.72
Al O3 12.77 15.1 14.29 14.33 14.05 14.79 14.74 12.96
Fe:0s 2.14 5.94 5.43 5.66 5.59 4.53 6.67 7.21
MnO 0.04 0.09 0.07 0.06 0.11 0.06 0.13 0.12
MgO 0.57 2.94 2.29 2.98 2.32 2.53 2.92 6.4
CaO 2.32 5.51 4.55 4.61 7.01 5.24 4.69 7.92
Na.O 3.95 4.2 6.77 3.65 2.5 1.59 4.18 3.31
K0 1.91 0.89 0.34 1.64 1.51 2.54 0.98 2.45
TiO: 0.14 0.65 0.57 0.62 0.58 0.5 0.68 0.7
P,0Os 0.029 0.161 0.02 0.155 0.135 0.144 0.192 0.515
PF 0.86 0.64 1.8 1.39 1.46 0.74 0.75 4.89
Total 99.73 99.73 99.29 99.84 100 99.89 99.72 99.2
As 0.7 X 1.5 X 0.7 0.9 X 0.6
Ba 619.6 524.1 127.8 555 733.8 720.2 5219 1138.7
Be 1.91 1.37 0.55 1.11 1.24 1.11 1.18 1.35
Bi 0.16 0.07 0.48 0.23 0.1 0.16 0.19 0.14
Cd 0.08 0.1 0.08 0.09 0.1 0.07 0.11 0.09
Ce 92.6 71.8 68.1 73.6 75.5 55.4 75.5 148.1
Co 34 20.1 17.9 19 17.1 12.1 23.3 30
Cr 33 56 51 98 117 31 88 350
Cs 8.7 2.9 0.3 2 1.4 2 1.5 6.7
Cu 12 37 10 6 28 21 25 37
Dy 3.9 3 2.6 2.9 33 2 34 4.2
Er 2.3 1.7 1.6 1.8 1.9 1 2.1 1.7
Eu 1 1.1 1.1 1.2 1.1 1 1.3 3
Ga 15.4 17 20.4 16.8 16.3 18.1 17.4 17.5
Gd 4.4 3.8 3.2 3.5 4 2.7 4.3 7.5
Ge 1.3 1.03 1.91 1.08 0.95 1.66 1.13 1.22
Hf 3.9 4.4 3.9 4.9 4.7 4.4 4.4 3.9
Ho 0.8 0.6 0.5 0.6 0.7 0.4 0.7 0.7
In 0.02 0.04 0.02 0.04 0.05 0.02 0.05 0.05
La 47.4 36.1 35 36.5 38 28.9 38.2 70.8
Lu 0.4 0.2 0.2 0.3 0.3 0.2 0.3 0.2
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Continued
Mo 2 1 3.4 0.7 2 2.4 1 0.4
Nb 12.3 9.9 9.3 10.5 11.1 8.8 11.2 6.3
Nd 31 27.8 27.1 28.4 29.2 19.8 30 69.9
Ni 5.6 55.4 50.6 59.3 57.5 14.9 63.2 146.6
Pb 10 9.3 10.1 8.3 8.3 8.1 8.2 9.6
Pr 9.5 7.9 7.5 8 8.3 5.9 8.5 17.6
Rb 62.9 33.1 6.1 54.7 46 73.2 33.9 100.1
Sc X 14 12 14 14 X 15 18
Sb 0.19 0.2 0.43 0.48 0.41 0.33 0.29 0.26
Sm 5.1 4.5 3.9 4.4 5.1 3.7 4.9 12.3
Sn 3 1 1 2 2 X 2 1
Sr 186.7 380.1 273.3 294.6 198.1 227.8 291.6 530.9
Ta 1.3 0.9 0.9 1 1 0.9 1.1 0.6
Tb 0.7 0.5 0.5 0.5 0.6 0.3 0.6 0.9
Th 11.4 6.3 6.5 7.3 7.2 4.9 7 13.3
Tm 0.3 0.3 0.2 0.3 0.3 0.2 0.3 0.2
U 3 1.7 1.6 1.9 1.6 1.5 2.3 33
\'% 14 103 48 97 101 66 107 152
2 1 62 6 1 3 2 4
Y 23 15.7 14.1 16.5 18.7 10.5 18.6 16.8
Yb 2.6 1.5 1.3 1.6 1.9 1 1.9 1.4
Zn 35 63 52 68 50 52 69 89
Zr 124 160 152 198 180 167 189 149
A/CNK 1 0.84 0.72 0.89 0.76 0.99 0.9 0.58
>REE 202 160.8 152.8 163.6 170.2 122.5 172 338.5
Ew/Eu* 0.65 0.81 0.95 0.93 0.74 0.97 0.87 0.96

(La/Yb)N 12.29 16.23 18.15 15.38 13.48 19.48 13.55  34.09
(La/Sm)N 5.85 5.05 5.65 5.22 4.69 491 4.9 3.62
(Gd/Yb)N 1,365 2,043 1,987 1,763 1,698 2,179 1,826 4,322
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