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Abstract 
Niou gold deposit is open-pit mine located in the southwestern portion of 
Goren segment within Boromo greenstone belt, one of Burkina Faso Birimian 
greenstone belts that hosts world-class gold deposits. The Goren segment, 
Borom-Goren belt northeastern part, is one of Burkina Faso birimian for-
mations. This area was affected by multiple deformations and hydrothermal 
events in Paleoproterozoic. The structural and stratigraphic complexity of the 
sector requires detailed mapping to constrain the primary controls gold min-
eralization. Open pit mapping at 1:100 scale, combined with macroscopic log-
ging of drill core representing 6 holes and field mapping, allowed identifica-
tion of several lithotypes, including: metaandesite, metabasalte and metadio-
rite, metagabbro dykes, quartz veins with sulfides, chlorite, biotite, quartz car-
bonate veins. Airborne geophysical imagery interpretation combined with 
field measurements reveals two sub-meridional (NNW-SSE) shear zones par-
allel in deposit southern part, which bend to E-W in the eastern portion, where 
they accommodate mineralized quartz veins, underlying by penetrative folia-
tions and crenulation cleavage. Structural analysis reveals two main defor-
mation phases: 1) an early phase D1Ni responsible for penetration foliation S1Ni 
dipping to NE or SW, and 2) a shortening event associated with localized shear 
zones producing crenulation cleavage with NW and SE vergence and NNE-
SSW S2Ni schistosity. Dominant hydrothermal alteration styles include carbon-
ation, chloritization, silicification and sulfidation underlying biotite. These 
combined geological, structural and textural observations indicate that gold 
deposition at Niou was controlled by the interplay between progressive defor-
mation, lithological contrasts, and multiple episodes of hydrothermal fluid 
flow, like many other deposits described in the Birimian of West Africa. 
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1. Introduction 

The Boromo-Goren belt is one of the metalliferous belts of Burkina Faso (Figure 
1), renowned for its mining potential [1] [2] within the Leo Ridge of the West 
African Craton (WAC). This craton is rich in mineralization diversity [3]-[6], the 
majority of which was formed during Eburnean orogeny between 2.2 and 1.8 Ga 
[7]-[9]. This volcano-sedimentary belt accommodates various intrusions, all of 
which are organized according to a linear orientation, imposed by polycyclic gra-
nitic masses emplacement [10] and a regional shortening [7] [11]. These syn and 
post-magmatic tectonic phenomena channeled fluid movement responsible for 
diversity of mineral deposits [5] [6] [8] [12]-[15]. Several mineral deposits have 
been subject to scientific studies, highlighting their lithostructural and geological 
characteristics: Larafella [16], Taparko [17]; Essakane [18], Youga [19], Yaramoko 
[20], Nassara [21], Gaoua [21] [22], Bomboré [23], Inata [24] [25], and Mana [12] 
[14] are all listed in geoscientific annals (Figure 2). However, Niou gold deposit, 
opened since May 2025, is not yet recorded in geoscientific record. While struc-
tural control seems evident, lack of understanding of spatial relationships between 
structural dynamics and mineralization explains numerous failures recorded dur-
ing nearby exploration drilling. This study clearly establishes these relationships 
for better optimization of grade control drilling. 

 

 

Figure 1. Lithostructural map showing gold deposit locations and advanced project and occurrence minerals. 
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Figure 2. Interpretative structures based on fields structures showing both NNE-SSW shears zones and E-W later shears zones. 

2. Geological Settings 

Geological study area is part of Goren district one, which is northern extension of 
Boromo-Goren greenstone belt (Figure 1). This regional extension belt continues 
into NE Ghana to form the Lawra belt [8] [13]. Geological formations that constitute 
it form a sequence of volcanic and volcanosedimentary rocks cut by syn- and 
post-tectonic granite intrusions [8] [26]-[29]. This diverse plutonism results in 
a disturbance of schistosity orientation and transcurrent structures formation per-
ceptible above belt zone, particularly in Sabce corridor [7] [30]. Previously, struc-
tural studies [2] [8] [30] identify three phases (D1, D2, D3) in Goren segment and, 
by extension, in the Niou sector. Early episod deformation, D1, corresponds to 
collisional tectonics between Congo Craton and West African Craton, character-
ized in Goren zone district by isoclinal folds synchronous with epi-to mesozonal 
metamorphism [30]. Second episode D2 and late episode D3 operate within a 
transcurrent tectonic regime linked to the activity large shear zones, predom-
inantly coaxial for D2 and rotational for D3 [2] [30]. Shear zones worldwide are 
known to be orogenic gold remobilization drivers [31] [32]. Silmiougou shear 
zone, an integral part of our study area, is located within Goren shear deformation 
structures. It was revealed thanks to the structural measurement campaign carried 
out during field mapping and airborne imagery interpretation (Figure 3). This 
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shear zone is a structural interference zone carried by two large shear corridors: 
the first oriented NE is early and has interfered with the second oriented E-W. 

 

 

Figure 3. Study area lithostructural maps. (a) Boromo-Goren greenstones belts showing gold deposit. (b) Niou lithostructural map 
showing shears zones and deposit location. 
 

This tectonic configuration imprints a penetrating foliation/schistosity into the 
host formations of the Niou gold mineralization. This planar fabric is disrupted 
by the late-stage calc-alkaline plutonism of the granodiorite in the middle sector, 
shaping the bedrock into a ductile-brittle structure [28]. This disruption is respon-
sible for the micro-folding of the schistosity and local strike-slip faults directly above 
the shear zones. 

3. Methodology 

This study was based on a field mapping campaign and drill core examination. 
Systematic mapping around NordGold mining property was carried out in two 
stages: 1) fieldwork, which consisted of core examination preceded by mapping: 
first regional mapping and then mapping within the mineralized pits. This stage 
aimed to better understand local geological environment and update available 
maps, which are not very precise, likely due to the scales of investigation. Drill 
cores logging supports the preliminary results obtained in the field and helps de-
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fine the spatial relationships between them. Furthermore, it allows detection of 
structures deformation in order to characterize the mineralization and its link to 
other geological phenomena, such as hydrothermal fluid circulation. 

Airborne geophysical first vertical derivate imagery interpretation combined with 
fields measurements helped to define local shear zones and intrusion area. Final 
image provided by nordgold was used to plot structural field measurement. Shear 
zone interpreation based on the first vertical derivate map combined with Ouaga-
dougou leaf lithostructural maps. 

2) Laboratory work consisting of 18 related to 6 drill holes and thin sections 
examination prepared using a metallographic microscope at the Geosciences and 
Environment Laboratory (LaGE) of the Earth Sciences Department at Joseph KI-
ZERBO University. This laboratory is equipped with a Nikon Eclipse 50i POL mi-
croscope, coupled with a camera, operating in transmitted and reflected light. The 
microstructural petrographic study and associated metallography were also car-
ried out in this laboratory. This was necessary for the description of the lithologies, 
the determination of hydrothermal mineral phases, and the microstructural anal-
ysis. 

4. Results 
4.1. Locals Mains Structures 

Six (6) planar deformation structures were mapped and measured: foliation (S1Ni), 
schistosity planes (S1Ni), fractures and fault planes (FrNi), folded structures (S2Ni), 
veins (VnNi), and veinlets and shear planes (CnNi). 

4.1.1. Foliation and Schistosity 
They are visible in metavolcanic rocks as elongated mounds describing broad NE-
SW to E-W trending shears zones and are marked by fine hornblende needles and 
by the stretching of quartz-feldspathic minerals (Figure 4(a)). At outcrops, the 
foliation planes overlap with the schistosity planes, which break into very tight 
bundles, particularly in areas of high deformation intensity (Figure 5(a)). Due to 
the local character and similar orientation of these two planes (foliation and schis-
tosity), they are associated in the Niou area. 

This local structure, combined with relative chronology, has led to Niou schis-
tosity/foliation being designated S1Ni. S1Ni exhibits an almost ENE-WSW trend 
with a mean angle of 256˚ and a dip of 50˚ to the north (Figure 6(b)). The fine 
foliation is also marked by the alignment of thin pyrites disseminated parallel to 
this plane. The planes of these pyrites are slightly flexed due to the behavior of the 
shear bands and mark synschisteux (C/S) shear planes (Figure 4(b)). 

4.1.2. Fault and Fractures 
Fracture and fault planes (FrNi) intersect the foliation/schistosity planes (S1Ni) 
perpendicularly. Felsic lithotypes are marked by local transpessionnel fault, form-
ing shear markers within these formations. In some areas, fractured blocks are dis-
placed, and fault planes are exposed (Figure 5(b)). These fractures contain veins 

https://doi.org/10.4236/ojg.2026.167022


Y. Ouedraogo et al. 
 

 

DOI: 10.4236/ojg.2026.167022 436 Open Journal of Geology 
 

and Carbone-quartz veinlets, and conjugate faults are visible, indicating a sinistral 
strike-slip movement detectable from their interpretation (Figure 5(b)). Chrono-
logically, the fault planes and fractures after the foliation/schistosity and after cren-
ulation cleavage stage are designated S3Ni. 

 

 

Figure 4. Niou main structures (a) Foliation in metadiorite underling flattening and elon-
gation of quartzofeldspar minerals; (b) S1Ni foliation taken up by C1 shear planes creating a 
flexure of the foliation. Note the sulfides disseminated in the plane of the S1Ni foliation. 
Bt: Biotite; Chl: Chlorite; Cb: Carbonates; C1: 1st order shear plan 1; Pl: Plagioclase; Vcb: 
Veine de carbonate; S1Ni: 1st order Niou schistosity plane. 

 

 

Figure 5. Schistosity planes and veinlets of the Niou zone. (a) S1Ni schistosity developed in 
a metalave with intercalations of slightly brecciated hematized quartz veins concordant 
with the S1Ni associated with sterile calcite veins; (b) Carbonate-quartz vein concordant 
with the S1Ni schistosity taken up by the S2Ni fracture schistosity; (c) Microfolded carbonate-
quartz veinlet of quartz concordant with the S1Ni foliation and taken up by the S2Ni crenu-
lation. S1Ni: 1st order Niou schistosity; S2Ni: 2nd order Niou schistosity. 
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Figure 6. Microstructures associated with the Niou formations: (a) Marked flow schistos-
ity, with minerals aligned parallel to the S1Ni foliation planes in a subgrained recrystallized 
quartz matrix; (b) Quartz-carbonate and sulfide veins parallel to the S1Ni; (c) S2Ni retracing 
the flow schistosity planes by microfolding them. Note that the microfold axes are filled 
with small recrystallized quartz crystals and the veins with microfolded quartz; (d) Slightly 
fractured pyrite crystal that underwent rotation during deformation; D2Ni microfolding the 
flow schistosity planes, filled with quartz crystals. Bt: Biotite; Chl: Chlorite; Cb: Carbonates; 
Qz: Quartz; Py: Pyrite; Ser: Sericite; S1Ni: Niou schistosity 1; S2Ni: Niou schistosity 2; D1Ni: 1st 
stage of Niou deformation event; D2Ni: 2nd stage of Niou deformation event. 

4.1.3. Veins and Veinlets 
Veins and veinlets in the Niou area are predominant in volcanic units and rarely 
in metasedimentary units. Two vein and veinlet types are described at Niou zone: 
veins concordant with the schistosity (V1Ni) and veins discordant with the schis-
tosity (V2Ni). The first vein generation is more deformed, sulfide-rich and devel-
oping boudinage and slow folding hosted in shears zone and look like shears veins. 
V1Ni veins are intercalated between foliation and schistosity planes and are pre-
dominantly filled with quartz, quartz-carbonates, or carbonates. This vein type-
oriented 256˚ and dipping to 50˚ in E-W (Figure 6(c)) structure domain exhibits 
ferrous oxide with box-works traces and is highly mineralized (Figure 5(a)). They 
are characterized by traces of breccia and exhibit gold-bearing sulfides at their walls, 
located within a hermitized gangue (Figure 7(a)). In metasedimentary units, they 
form curled quartz pebbles in the form of sigmoid lenses. 

V2Ni veins developed into late fractures, discordant to schistosity S1Ni planes and 
slightly microfolded in places (Figure 7(a)). These veins lack any associated gold 
mineralization, which is likely subsequent to the mineralization episode. 

4.1.4. Folds Structures 
Folded structures are mostly crenulation cleavage and micro-folded quartz-car-
bonate veinlets. Crenulation cleavage plans (S2Ni) form axial planes to S1Ni schis-
tosity micro-folding. Their planes as well look like fracture planes, which are per-
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pendicular S1Ni schistosity planes (Figure 5(a), Figure 5(b), Figure 7(b)). S2Ni plane 
is sub-horizontal trending (N85˚) and dipping slightly to NW and SE (50˚). 

Folded structures are also represented by micro-folded carbonate-quartz vein-
lets (Figure 5(c)). At the microscopic scale, crenulation cleavage is marked by 
flexure sericite flakes. These flexure sericite flakes are micro-folded by S2Ni cleav-
age crenulation (Figure 7(a)). S2Ni microfold axes are filled with small, recrys-
tallized quartz crystals and are crossed by a vein of micro-folded quartz. Slightly 
fractured pyrite crystals undergo rotation during the late deformation associated 
with the crenulation cleavage (Figure 7(b), Figure 8(a)). 

 

 

Figure 7. Ductile and brittle deformation structures. (a) Quartz lens subjected to dextral 
shearing in a metapelite. (b) Pegmatite vein concordant with S1Ni in a tonalite laminated 
parallel to the tonalite lamination direction. 

 

 

Figure 8. Photographic illustrations of sulfides hosted within local bands of locally flexed 
S/C and SNi structures. (a) Sulfides hosted within a localized band of silicic carbonate al-
teration superimposed by chloritization and sericitization; (b) Lenses filled with pyrite con-
taining chalcopyrite inclusions embedded in a chloritic silico-carbonate matrix. Bt: Biotite; 
Chl: Chlorite; Cb: Carbonates; Qz: Quartz; Cpy: Chalcopyrite; Po: Pyrrhotite; Py: Pyrite; 
Ser: Sericite. S1Ni: Niou schistosity 1; S2Ni: Niou schistosity 2. 
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4.1.5. Pegmatites Veins 
Pegmatite dikes form intruded unit across tonalitic areas around Niou NW por-
tion. It looks like tonalites and granites lamination planes and are parallel to this 
direction (Figure 9). 

 

 

Figure 9. Stereoplot of structural measurements of shear planes of foliation/schistosity and 
veins. 

4.2. Structural Control on Gold Mineralization 

These are the quartz and quartz-carbonates’ veins and veinlets, the local shear 
bands, and the planes of schistosity. 

4.2.1. Shears Bands: CNi 
CNi shear bands are localized areas characterized by intense deformation that un-
dermines the rock early characteristics, such as minerals and rocks textures. 
Shears zones or shears bands delineate S1Ni schistosity planes portions, where they 
form synschisteux C/S shear structures trending to N249˚ and dipping to 86 over 
71 measurements (Figure 6(a)) in E-W part of deposit and trend to 74 dipping to 
50 in NE part (Figure 6(d)). These shear corridors exhibit porosity and permea-
bility, serving as receptacles for mineralizing fluids organized into sygmoidal veins 
in echelon form or into veins and veinlets concordant with these shear planes. 
Furthermore, the walls or contact zones of these shear bands also constitute prime 
targets for disseminated mineralization subsequently transposed into the foliation 
planes. 

4.2.2. Schistosity 
The schistosity planes exert true control over the Niou Gold mineralization. These 
planes drain a foliation of mafic minerals (hornblende and biotite) in their direc-
tion, upon which elongated sulfides develop. These sulfides, composed mainly of py-
rite, are highly gold-mineralized. They are associated with strong pervasive silici-
fication and chloritization and sericitization parallel to S1Ni (Figure 8). 

4.2.3. Crenulation Cleavage 
Crenulation schistosity overlays the structures of compositional S1Ni foliation/rib-
boning schistosity, forming crenulated cleavages in volcanic and metapelitic units 
(Figure 5(a), Figure 9). In places, these cleavages form centimeter or millimeter-scale 
folds in metabasaltic and metaandesitic units. Their micro hinges are the preferred 
sites of concentration of gold-bearing sulfides, which are predominant in metaan-
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desitic units (Figure 9). 

5. Discussion 
5.1. Structural Evolution 

Based on field observations and structural analysis described above, volcanics rock 
types, intrusive units, and metasediments exhibit progressive and polyphasic de-
formation. Indeed, at least three deformation increments can be linked to the 
structural events in the Niou area: two ductile deformation events (D1Ni, D2Ni) and 
one brittle deformation event (D3Ni). Table 1 incorporates the structural features 
observed at the outcrop scale and on drill cores to define a nomenclature specific 
to each increment of deformation. Structural fabrics are collectively designated 
S1Ni, S2Ni, V1Ni, V2Ni, C1Ni, C2Ni… D1Ni deformation increment is characterized by 
penetrative foliation and a tight-packed S1Ni schistosity development. In localized 
first-order shear zones, this foliation tends to mylonitize when it overlies volcanic 
units. Under these rheological conditions, the rock progressively acquires mylo-
nitized structures (protomylonites, ultramylonites), preferentially within the vol-
canic units, by creating a structure favorable to the flow of mineralizing fluids [12] 
[31]-[35]. 

 
Table 1. Summary table outlining the events and associated structural elements. 

Deformations events Associated structures 

Ductile deformation 

D1Ni 

S1Ni 

S1Ni/C1Ni 

V1Ni 

D2Ni 

S2Ni 

S/C2Ni 

V2Ni 

Brittle deformation D3Ni 
V3Ni 

FrNi 

S1Ni: Niou schistosity 1; S2Ni: Niou schistosity 2; D1Ni: 1st stage of Niou deformation event; 
D2Ni: 2nd stage of Niou deformation event; D3Ni 3rd stage of Niou deformation event; S/C1Ni: 
1st order synschitosy shear plan; S/C2Ni: 2nd order synschitosy shear; plan P1Ni: Niou 1st stage 
fold; V1Ni: Niou 1st vein and veinlets order; V2Ni: Niou 2nd vein and veinlets order; V3Ni: Niou 
3rd vein and veinlets order; plan P2Ni: Niou 2nd stage fold. 

 
S1Ni schistosity concordant veins and veinlets (Figure 10(a), Figure 10(b)) show 

their emplacement in a context of ductile deformation, particularly in a shear de-
formation context (Figure 10(c)), and are interpreted as having been formed by 
sliding involving a shear component [36] [37]. Micro folded veinlets and boudi-
nage veins are therefore interpreted as entrainment folds due to S1Ni effect, along 
a slip plane (Figure 10(d)). Localized shear bands materialized in the volcanic units 
could act as slip planes favorable to the formation of these microfolds and as sites 
for trapping mineralizing fluids [38]. 

https://doi.org/10.4236/ojg.2026.167022


Y. Ouedraogo et al. 
 

 

DOI: 10.4236/ojg.2026.167022 441 Open Journal of Geology 
 

 

Figure 10. Deformation structures associated with gold mineralization. C: Shear; plan V1q: 
1st order of quartz vein and veinlets; S1Ni: 1st order of Niou schistosity. 

 
Subvertical dipping schistosity and associated frustrated foliation represent sub-

vertical shortening and elongation effect. However, the obliquity between the S1Ni 
schistosity in the central E-W sector trending to SW-NE as 249˚ and still straight-
ens 86˚ and the NE domain trending to 74˚ and dipping to 50˚ could represent 
the relationships between an S-plane and a C-plane, which can be interpreted as 
evidence of dextral strike-slip faulting [28] [30]. Z-folded veinlets predominantly, 
interpreted as intrafoliar folds between shear bands, are consistent with dextral 
strike-slip faulting that likely initiated during D1Ni and continued progressively 
during D2Ni. This S1Ni rotational deformation-type strike-slip faulting can be inter-
preted as representing an increment of dextral strike-slip shear. In summary, dur-
ing the D1Ni deformation event, the lithological units of the Niou sector located in 
the E-W, NE-SW structural interference zone were probably affected by shorten-
ing accompanied by subvertical stretching and locally associated with the begin-
ning of dextral strike-slip movement. 

D2Ni deformation event is marked by the development of Z-folds accompanied 
by S2Ni crenulation cleavage. Z-folds generation is evidenced by folded veinlets 
trapped between local shear bands, justifying their early appearance relative to this 
episode. Microfold hinges formed from quartz-carbonate-sulfide-filled veins lo-
cated within these shear bands perfectly illustrate the D2Ni event, which reworked 
these early D2Ni structures. Folded structures generation is interpreted as interfer-
ence result E-W local shear zones abutting early local NE-SW shear structures 
zone. In places, strike-slip structures are evidenced by regional-scale transgres-
sional faults detectable through the interpretation of airborne geophysical im-
agery. [39] interprets these increments of interfering deformation as an anasto-
mosing transpressure network conferred by a three-dimensional partitioning of 
progressive transgressional deformation and interactions between local shear zones. 
This could explain the presence of both dextral and sinistral strike-slip faults in 
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the Niou area. 
The V2Ni veins are related to the D2Ni deformation event. These veins are gener-

ally barren and could be the product of quartz exudation from intrusive rocks and 
volcanic rocks [40] rather than the hydrothermal activity with which the mineral-
ized veins are associated. The absence of sulfides within these veins and of altera-
tion at the walls supports the hypothesis of a metamorphic source. Finally, the D3Ni 
brittle event has only a weak influence on the geometry of the lithological units 
and their assemblage, and on the structural control of the mineralized zones by 
late-onset fractures and sinistral strike-slip faults. 

5.2. Mineralization Structural Control 

Within the Silmiougou shear zone, three major deformation phases have been de-
fined in this mineralized corridor. The first deformation phase, D1Ni, is a shear 
deformation with the same characteristics as the larger-scale D2 phase defined by 
[28] and [30]. D2Ni, a ductile-brittle tectonic deformation, is comparable to D3, de-
fined by the same authors as a semi-ductile deformation associated with sinistral 
shear, orienting the structures to NW-SE. 

Hydrothermal alteration phases that affect the host rocks can be correlated with 
mineralization and deformation episodes defined in the Silmiougou shear zone. 
During the D1Ni shear deformation, strong biotitization is associated with this phase, 
creating a foliation characterized by the alignment of biotite crystals along this plane. 
Biotitization is also vein-like and is associated with veins and veinlets of mineralized 
sulfides oriented parallel to the point of view of S1Ni. 

Associated metamorphism creates a pseudomorphosis, and a new mineral for-
mation is acquired. Ferromagnesian and quartz-feldspathic minerals metamor-
phose into chlorite and ferromagnesian oxides, respectively, associated with sec-
ondary quartz, and are drained in planes parallel to subparallel to the S1Ni. Biotite, 
chlorite, and carbonates constitute precursor minerals for pyritization and gold 
mineralization phases. This result is like what some authors [21] [41] have pro-
posed for the El Callao deposit in the Guiana craton and the Nassara deposit in 
the West African craton, respectively. The shear deformation D1Ni is followed by 
a second ductile to brittle ductile deformation D2Ni. It will be responsible for the 
acquisition of locally folded S2Ni structures formed by crenulation cleavages sub-
orthogonal to foliation and shear schistosity. It microfolds the mica flakes that 
trap pyrite crystals at the micro hinges of the crenulation schistosity. This defor-
mation is also responsible for the opening of sub orthogonal microfractures in 
plagioclase phenocrysts, which fill with white mica, and for the formation of fills 
filled with these sulfides, which are common to many deposits already character-
ized in the Man/Leo ridge: the Loulo deposit in Mali [42], the Mana deposit [12], 
and in particular the Nassara deposit [21], Kiaka deposit [33], and the Bissa de-
posit [43]. 

Pervasive alteration synchronous with mineral creep of the D1Ni deformation 
consists of predominant chloritization in mafic units and predominant sericitiza-
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tion in intrusive units. These different alterations are locally superimposed by ei-
ther silicification or carbonation, sometimes saussuritization or even sericitization. 
Biotitisation and chloritization are the early stages of pyritization, which originates 
from iron leached by ferromagnesian minerals on the one hand, and from ferrifer-
ous carbonates, which, along with sulfur, contribute to the strong crystallization 
of sulfides in almost all the deposit’s lithologies, on the other. Chloritization and 
sericitization are considered early alterations indicating the beginning of hydro-
thermal fluid circulation [44] and spatially marking the main drainage channels 
typically reused by mineralizing fluids. This interpretation is similar to that pro-
posed by [41] [21] according to which iron carbonates constitute the privileged 
zones for the precipitation of pyrites. 

In shear zones, gold mineralization is generally accepted as continuous at depth 
and is linked to fluid circulation from ductile to brittle stages [32] [41]. Early fluid 
circulation, resulting in quartz, carbonates, and pyrites in veins/veinlets crystal-
lization at Niou zone, is thought to be fluids collected along the rocks traversed dur-
ing the D1Ni deformation phase, from ductile to brittle stages (Figure 10). It has 
been shown that during their ascent, fluids interact with rocks they pass through, 
thereby extracting most of the metals, which become complex as ions in solution 
and precipitate in the various traps within the ductile-brittle to brittle layers [44] 
[45]. It has also been shown that tholeiitic basalts are fertile rocks for gold miner-
alization from the moment of their emplacement [12] [21] [41]. This would prove 
that the metavolcanic rocks (meta-andesite and metabasalt) of Niou were fertile 
rocks at the time of their accretion and that this primary gold would be remobi-
lized by the fluid during its ascent by metasomatic phenomena to manifest itself 
in the form of veins/veinlets of quartz-white mica-pyrite ± chlorite ± carbonate ± 
arsenopyrite. 

In the West African craton, the most frequent associated sulfides in gold deposits 
are pyrite, pyrrhotite, chalcopyrite, and arsenopyrite [46]-[55]. These sulfides are 
typical of orogenic gold deposits. These sulphide’s types have been characterized 
in the Niou deposit. These mineralization pathfinders, disseminated within vol-
canic rocks and located in quartz and carbonate veins, and controlled by the 
Silmiougou shear zone and the S1Ni formation, make Niou an orogenic deposit. 
Furthermore, in these economic deposits, main phase of mineralization is followed 
by one or more deformation phases where primary gold is remobilized and recon-
centrated in the microfractures of the sulfides [17]. In contrast, the shear structure 
that controls the gold mineralization of Niou is reworked by the D2Ni formation 
but does not significantly affect the mineralization to the point of remobilizing it, 
even though it could contribute to a local redistribution of the mineralization in 
the micro-hinges of the sigmoid veins. This makes Niou a more specific deposit 
compared to other economic deposits. This D2Ni is comparable to D3Na in the Nas-
sara gold deposit, where the latter does not lead to a remobilization of the miner-
alization controlled by the D2Na shear structure [21]. These different parameters 
are summarized in the conceptual model integrating the different lithologies as well 
as the deformation structures of gold mineralization (Figure 11). 
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Figure 11. 3D model representing the different deformation structures associated with the Niou 
deposit. 

6. Conclusion 

Niou gold deposit exhibits a strong structural imprint. Mineralization is primarily 
controlled by local shear bands with a major subvertical orientation, although 
these bands bend in the western sector. Quartz-carbonate shear veins and exten-
sion veins concordant with the S1Ni schistosity represent the preferential sites for 
gold crystallization, demonstrating strong structural control of the schistosity 
over mineralization. These characteristics show similarities with known orogenic 
gold deposits in the West African Craton, the Abitibi region, and various Archean 
and Paleoproterozoic gold-bearing cratons. This study highlights the Niou gold 
deposit and contributes to our understanding of the West African craton’s min-
eral portfolio, although further studies on the evolution of the hydrothermal sys-
tem are needed for a better understanding of this deposit, which is currently being 
mined in the Goren segment. 
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