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plained by the intersection of favorable host rocks, reactivated structures,
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therefore interpreted as a hydrothermal Birimian gold system controlled by
both regional shear architecture and deposit-scale lithological and structural
traps.
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1. Introduction

The West African Craton hosts many of West Africa’s major gold provinces. Its
Paleoproterozoic Birimian domains are composed of volcano-sedimentary belts,
metasedimentary basins, and granitoid domains affected by the Eburnean orog-
eny [1]-[5]. In these terranes, gold mineralization is commonly localized by long-
lived shear zones, folds, faults, granitoid contacts, and hydrothermal alteration
systems, although the relative roles of lithology, intrusion emplacement, and struc-
tural reactivation vary from one district to another [2] [4]-[6].

In Cote d’Ivoire, the Birimian formations cover a large part of the Precambrian
basement and host numerous gold deposits and prospects. Recent studies of Ivo-
rian gold districts, including Fettékro, Koffissiokaha, Kimoukro-Kokumbo, Mar-
abadiassa-Katiola, and Souwa, show that gold is commonly associated with shear
zones, lithological contacts, quartz or quartz-carbonate veins, sulfide-bearing al-
teration, and greenschist-facies assemblages [7]-[11]. These studies also show that
detailed petrographic and structural work remains essential in areas where later-
itic cover limits direct field observations.

The Sissingué gold system lies near Tengrela, close to the Mali border, within
the Syama-Boundiali greenstone belt. The project was formerly described as the
Tengrela or Sissingué Gold Project during feasibility-stage reporting [12]. Since
production began, public reporting has treated Sissingué as a broader mining
complex that includes the main pit and satellite deposits such as Fimbiasso and
Bagoé [13]-[16]. This district-scale evolution is geologically important because it
suggests that the Sissingué mineralization is part of a larger mineralized corridor
rather than an isolated stock-hosted occurrence.

Previous work and current public descriptions indicate that the main Sissingué
mineralization is structurally controlled and mainly hosted by a granitic to gran-
odioritic stock and associated felsic dykes, with quartz-carbonate veining, pyrite,
and arsenopyrite as key ore-related features [13] [14] [17]. However, the geometry
of mineralization is not fully explained by the regional NNE-SSW to NE-SW
Syama-Boundiali structural trend alone. At deposit scale, the mineralized intru-
sive bodies and many gold-bearing veins show an important NNW-SSE to N-§
component. This contrast between regional shear architecture and local mineral-
ized geometry is the central problem addressed in this paper.

The objective of this study is to refine the geological model of Sissingué using a
petro-structural and metallogenic approach. The work combines drill-core infor-
mation, petrographic observations, lithological and alteration data, selected Au

intervals, and structural measurements to clarify how metasedimentary host rocks,
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felsic intrusions, hydrothermal alteration, and reactivated structures interact to
localize gold. The paper focuses on geological controls that can guide further ex-

ploration and future analytical work.

2. Geological Context

2.1. Regional and Permit-Scale Framework

Sissingué is situated in northern Cote d’Ivoire, within the Syama-Boundiali green-
stone belt (Figure 1). This belt links northern Céte d’Ivoire with southern Mali
and forms part of the Paleoproterozoic metallogenic architecture of the southern
West African Craton. At the regional scale, the lithological framework includes
flysch-type metasedimentary rocks, intermediate volcanic rocks, local mafic in-
trusions, granitoids, and late sedimentary units [12]-[14]. The regional framework
and location map used in Figure 1 are based on the geological compilation of
Graham [18].
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Figure 1. Location and regional framework of the Tengrela-Sissingué area, northern Cote
d’Ivoire. The map places the Sissingué permit within the Cote d’Ivoire-Mali segment of the
Syama-Boundiali corridor (after Graham [18], modified).
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At permit scale, metasedimentary rocks and felsic intrusive bodies are cut by
major NNE-SSW to NE-SW structures (Figure 2). The permit-scale geology and
interpreted local lineaments used in Figure 2 are based on the Occidental Gold
SARL Tengrela report [19]. This framework is consistent with Birimian gold sys-
tems in which regional deformation provides the first-order permeability archi-
tecture, while local lithological contrasts and reactivated structures control de-

posit-scale mineralization [6] [11].
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Figure 2. Permit-scale geology and interpreted structural framework of the Sissingué area.
The map shows the Syama-Boundiali structural corridor, local lineaments, metasedimen-
tary units and granitoid/intrusive domains (after Occidental Gold SARL [19], modified).

2.2. Sissingué District Context from 2014 to 2026

Since 2014, the geological context of Sissingué has shifted from a single-deposit

DOI: 10.4236/ijg.2026.179029

618 International Journal of Geosciences


https://doi.org/10.4236/ijg.2026.179029

0. R. Mondah et al.

feasibility model to a district-scale mining complex. Current public infor-
mation describes high-grade ore from the main pit and satellite open pits pro-
cessed through a conventional 1.4 Mt/a CIL plant [13]. Development of the
Fimbiasso and Bagoé satellite deposits has extended the mine life to 2030 [13].
The main public updates relevant to the geological interpretation are summa-
rized in Table 1.

Table 1. Public 2014-2026 updates relevant to the geological interpretation of Sissingué.

Period Update Geological relevance

NI 43-101 and feasibility reporting established the . . . . .

2014-2015 . . . Starting point for deposit-scale interpretation.
baseline geological and project framework.

2018 Sissingué entered production as Perseus’s second gold Allows the geology to be discussed in an
mine. operating-mine context.
Public descriptions emphasize a main pit plus satellite Supports a district-scale model rather than an

2021-2026 o L . :
deposits within trucking distance of the plant. isolated pit model.

2025 Public resources and reserves include Fimbiasso and Confirms that current reporting treats Sissingué as
Bagoé in addition to Sissingué. a complex.

2026 Bagoé ore was introduced after Fimbiasso mining, Highlights the value of structurally controlled
improving the complex through higher-grade feed. satellite deposits.

This update has geological significance. Public mineral resource and ore reserve
information now includes Fimbiasso and Bagoé in addition to the Sissingué Gold
Mine [15]. In the December 2025 quarter, ore from Bagoé was introduced after
Fimbiasso mining, showing the importance of satellite mineralization in the same
district [16]. These updates support a corridor-scale model rather than a narrow

main-pit model.

2.3. Deposit-Scale Geology

At deposit scale, public descriptions and drill-core observations converge on a
similar model. Gold occurs mainly within a plug-like granodiorite or granitic in-
trusion and a felsic dyke system intruded into argillite, siltstone, sandstone, het-
erolithic sedimentary breccia, and conglomerate along an approximately 700 m
long and 250 m thick NNW-trending corridor [14]. Mineralization is concen-
trated in intrusive rocks and dykes, but metasedimentary rocks above and around
the intrusion can also be strongly mineralized [14].

The principal hydrothermal assemblage is quartz-carbonate veining with car-
bonate, sericite, albite, pyrite, and arsenopyrite alteration [13] [14]. At the main
pit, gold-bearing veins commonly trend NNW to N-S and dip steeply, while dis-
seminated mineralization occurs in alteration envelopes around mineralized quartz
veins [13]. These relationships place Sissingué within the family of structurally
controlled, greenstone-hosted hydrothermal gold systems, with a strong local in-

trusive and contact control.
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3. Materials and Methods
3.1. Data Compilation and Validation

The main datasets used in this study are summarized in Table 2. The study uses
collar, downhole survey, geology, assay-category, selected numerical Au, geotech-
nical, and structural datasets supplied for Sissingué. The internally consistent
drill-core subset used for detailed integration is SD275-SD282. Selected numerical
Au intervals from SD112, SD154, SLC230, and SLC232 were used only for section-
scale grade-lithology comparison. The Au_cat field was treated as a categorical

mineralization class and not as a continuous gold-grade variable.

Table 2. Main datasets used in this study.

Dataset Content Use
SD275-SD282 collar coordinates, depth, dip and
Collar . P P Drill-hole location and starting geometry
azimuth
Drill-hole deviation and structural orientation
Survey 91 downhole survey records
support
Geology 2231 interval-based geological logs Lithology, alteration, sulfides and veins
Assay category 2082 Au_cat intervals Mineralization classification only
Selected sections ~ Numerical Au intervals from selected sections Section-scale grade-lithology comparison
. . Vein, fault/fracture, broken-zone, joint and contact
Structural data Computed structural-orientation records

analysis

The selected numerical Au dataset comprises all available intervals from the
section files for SD112 (0 - 157 m), SD154 (73 - 168 m), SLC230 (0 - 140 m), and
SLC232 (32 - 120 m). Low-grade and apparently unmineralized intervals were not
removed; the dataset includes background values as low as 0.01 g/t Au and high
values up to 85.00 g/t Au. Because these intervals were selected from section data
rather than extracted from a full validated continuous assay database, they are
used only to test grade-lithology relationships at section scale.

Data validation focused on hole identifiers, interval continuity, depth compat-
ibility, and lithology-assay matching. Where geology, assay-category, and struc-
tural intervals did not have identical boundaries, matches were made by interval
overlap. The overlap length was calculated as min (TO1, TO2) - max(FROMI,
FROM?2); only positive overlaps were retained. For one-to-many matches, the
overlapping interval was split into its component overlap segments, and lithology,
Au_cat, alteration, sulfide, and structure attributes were assigned to each segment.
Length-weighted summaries were used for lithology-mineralization comparisons,
whereas raw record counts were used only for inventory descriptions. Intervals
lacking lithological or depth information were excluded from quantitative com-
parisons but retained, where appropriate, for qualitative geological interpretation.

The Au_cat class definitions used for categorical comparison are provided in
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Table 3. The Au_cat classes were used as ordered mineralization classes supplied
with the assay-category table, not as measured continuous Au grades. Classes A-
C were treated as the “higher Au_cat” group in Figure 9 because they correspond
to intervals with category labels of 1.2 g/t Au or greater. Comparisons with lithol-
ogy were made by overlap length so that longer intervals did not receive the same

weight as shorter intervals merely because they formed one record.

Table 3. Definition of Au_cat classes used for categorical mineralization comparison.

Class Category label in supplied data Interpreted Au range or meaning Use in this paper
A 5 =5 g/t Au category Higher Au_cat
B 3.0-5 3.0 - 5.0 g/t Au category Higher Au_cat
C 1.2-3 1.2 - 3.0 g/t Au category Higher Au_cat
D 0.8-12 0.8 - 1.2 g/t Au category Intermediate
E 0.2-0.5 0.2 - 0.5 g/t Au category Low
F 0.1-0.2 0.1-0.2 g/t Au category Low
G 0.1 <0.1 g/t Au/background category as supplied Background/very low

3.2. Petrographic and Mineralogical Observations

Because outcrops are scarce and the area is largely covered by laterite, petro-
graphic interpretation relied mainly on drill-core observations, hand specimens,
and thin sections. Core and hand specimens were described using texture, struc-
ture, color, degree of alteration, sulfide content, and mineral assemblage. Selected
samples were prepared as polished or uncovered thin sections for microscopic ob-
servation at the Basement Geology and Metallogeny Laboratory. These observa-
tions were used to refine field names, identify alteration minerals, and distinguish
metasedimentary host rocks from intrusive phases.

Chemical analyses for gold were undertaken by fire assay in Ghana. Blank, cer-
tified reference material, and duplicate samples were inserted in the original ex-
ploration batches. However, the dataset supplied for the present academic reas-
sessment does not include the original laboratory certificates, batch-level detec-
tion-limit sheets, insertion-rate table, or documented failed quality-control batches.
For this reason, numerical Au data are used only where they are tied to selected
section intervals, and the Au_cat table is treated strictly as a categorical minerali-
zation dataset. If a blank, standard, or duplicate had failed the project acceptance
criteria in the original QA/QC workflow, the affected batch would have required
quarantine, laboratory investigation, and re-assay before being accepted into the
validated database; no such failed batch information was available in the files used

here.

3.3. Structural Measurements and Orientation Treatment

Structural observations focused on veins, faults, fractures, joints, broken zones,
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lithological contacts, and mineralized structures in oriented drill core. Alpha-beta
measurements were obtained using a kenometer/goniometer and converted using
drill-hole orientation information (Figure 3). Rose diagrams and selected sections
were then used to compare regional NNE-SSW to NE-SW structures with deposit-
scale NNW-SSE to N-S mineralized trends.
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Figure 3. Method used to measure structural elements on oriented drill core with a ke-
nometer. (A) Kenometer model; (B) alpha and beta angles relative to the core orientation
line; (C) measurement of the alpha angle; (D) measurement of the beta angle. These meas-
urements were corrected using drill-hole survey data before structural interpretation.

3.4. Modelling and Conceptual Integration

Collar and survey data, lithological logs, structural records, Au_cat classes, and
selected numerical Au intervals were integrated to build a consistent geological
interpretation. The modelling workflow shown in Figure 4 is conceptual and sup-
ports geological interpretation; it is not a resource model. Its purpose is to show
how validated drilling data can be transformed into lithological, structural, and
mineralized envelopes for future work in Leapfrog Geo, Micromine, or equivalent

software.

4. Results
4.1. Petrography of Host Rocks and Intrusive Units

The drilled sequence is composed of metasedimentary rocks intruded by felsic to
intermediate magmatic rocks. The principal metasedimentary rocks are meta-
conglomerate, metasandstone, metasiltstone, and graphitic schist (Figure 5). Met-
aconglomerate is polymictic and contains rounded to subrounded clasts of quartz,
metasiltstone, and unidentified lithic fragments in a silicified greywacke matrix.

Metasandstone is grey-green to dark grey and locally sulfide-bearing near intru-
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sive contacts and veins. Metasiltstone and graphitic schist are darker, locally foli-
ated, and may contain coarse pyrite and graphite, but they are less consistently

associated with high Au or arsenopyrite than the intrusive units.
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Figure 4. Conceptual workflow for implicit 3D geological modelling of the Sissingué gold system. Collar and survey data, lithological
logs, assay information, structural measurements, and interpreted sections are integrated to build lithological, structural, and min-
eralized domains. The output is a geological framework for target refinement and future resource work, not a resource estimate.

Figure 5. Macroscopic aspects of metasedimentary rocks observed at Sissingué. (A) Meta-
conglomerate showing lithic clasts and quartz pebbles; (B) metasandstone; (C) metasilt-
stone with quartz and sulfide-bearing bands; (D) graphitic schist showing fissility and
graphite on fracture surfaces.
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The intrusive units include microgranite, feldspar-porphyritic microgranite,
porphyritic microgranodiorite, and minor volcanic or volcaniclastic rocks. Feld-
spar-porphyritic microgranite is leucocratic, massive, and commonly contains
feldspar phenocrysts. It is relatively rich in fine sulfides, especially disseminated
arsenopyrite and sulfides along quartz-vein margins (Figure 6(A), Figure 6(B)).
Microscopically, it contains quartz, orthoclase, and plagioclase phenocrysts, cal-

cite, sericite, and opaque minerals.

A

Figure 6. Macroscopic and microscopic features of intrusive units. (A-B) Feldspar-porphy-
ritic microgranite; (C-D) microgranite; and (E-F) porphyritic microgranodiorite.
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Microgranite is leucocratic and fine-grained, with rare quartz phenocrysts in a
matrix where minerals are difficult to identify macroscopically. In thin section, it
contains corroded quartz, plagioclase, lamellar muscovite, fibrous sericite aggre-
gates, carbonates, and opaque minerals (Figure 6(C), Figure 6(D)).

Porphyritic microgranodiorite is darker, commonly chlorite-rich, and appears
less mineralized than the sericite-bearing feldspar-porphyritic microgranite (Fig-
ure 6(E), Figure 6(F)).

The plates show feldspar phenocrysts, quartz veinlets, arsenopyrite/sulfide
occurrences, sericite-bearing feldspar-porphyritic microgranite, and chlorite-
rich microgranodiorite. These features distinguish the more mineralized seric-
ite-bearing felsic dyke facies from the darker chlorite-rich microgranodioritic

facies.

4.2. Lithological Architecture and Downhole Distribution

The SD275-SD282 drill logs show that metasedimentary rocks dominate the
drilled sequence. Metaconglomerate is the most abundant unit, followed by
metasiltstone and metasandstone (Table 4; Figure 7). Intrusive rocks form a
smaller proportion of the logged meters, but they are disproportionately im-
portant for mineralization because high Au_cat intervals and selected numerical
Au values are commonly associated with granite and feldspar-porphyritic mi-
crogranite.

The interpreted architecture consists of a metasedimentary package intruded
by a compact granitic body and feldspar-porphyritic microgranite dykes (Figure
8). The dykes and mineralized zones show a strong NNW-SSE component, oblique
to the broader NNE-SSW to NE-SW regional structural grain. Mineralized enve-
lopes are therefore interpreted around the intrusive body, dyke margins, and ad-
jacent altered metasedimentary rocks rather than within a single homogeneous
host.

The simplified downhole lithology confirms that higher Au_cat intervals are
not randomly distributed through the section (Figure 9). They commonly occur
within or near intrusive rocks and along intervals where lithological contacts
and vein-bearing zones are present. Because Au_cat is categorical, the figure is
used to compare mineralization classes with lithology, not to calculate grade

statistics.

Table 4. Logged lithological distribution in SD275-SD282.

Lithological unit Logged meters Percent Interpretation
Metaconglomerate 1089.0 46.8 Dominant metasedimentary host rock
Metasiltstone 409.9 17.6 Fine-grained metasedimentary unit
Metasandstone 377.5 16.2 Common metasedimentary host rock
Feldspar-porphyritic microgranite 188.8 8.1 Dyke-like intrusive host
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Continued
Granite 122.6 5.3 Favorable intrusive host
Laterite 105.3 4.5 Weathered cover
Undifferentiated 18.0 0.8 Minor logged category
Clay-rich cover 14.0 0.6 Weathered cover
Granodiorite 2.2 0.1 Minor intrusive phase
Logged lithological distribution, SD275-SD282
Metaconglomerate 1089 m (46.8%)
Metasiltstone 410 m (17.6%)
Metasandstone 378 m (16.2%)
o
c oas . .
S Feldspar-porphyritic microgranite 189 m (8.1%)
©
5, Granite 123 m (5.3%)
<)
© .
£ Laterite 105 m (4.5%)
B
Undifferentiated § 18 m (0.8%)
Clay-rich cover | 14 m (0.6%)
Granodiorite {2 m (0.1%)
0 200 400 600 800 1000 1200
Logged interval length (m)
Figure 7. Logged lithological distribution in the SD275-SD282 drill-hole dataset. Metased-
imentary rocks dominate the logged metres, whereas granite and feldspar-porphyritic mi-
crogranite represent smaller but metallogenically important units.
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Figure 8. Lithological architecture and interpreted mineralized-body geometry. The model illustrates the relationship between
metasedimentary rocks, granite, feldspar-porphyritic microgranite, and interpreted mineralized envelopes. It is a geological inter-
pretation based on section-scale relationships and is not a resource-estimation wireframe.
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Simplified downhole lithology and higher Au categories
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Figure 9. Simplified downhole lithology and higher Au_cat intervals for SD275-SD282.
Au_cat values are categorical and are used only as mineralization classes. The black mark-
ers highlight intervals assigned to higher Au_cat classes and show their spatial relationship
with intrusive rocks, contacts, and altered metasedimentary units.

4.3. Alteration, Sulfides and Mineralization Style

Hydrothermal alteration is dominated by quartz-carbonate-sericite assemblages.
The strongest mineralized intervals are generally those where felsic intrusive rocks
or nearby metasedimentary rocks are cut by quartz-carbonate veins and contain
sulfides. Pyrite is widespread and therefore not diagnostic on its own. Arsenopy-
rite is more useful as an ore indicator because it is repeatedly associated with min-
eralized intervals and quartz-carbonate-sericite alteration.

Representative core photographs, hand specimens, and photomicrographs
show the main mineralization features (Figure 10). Native gold and pyrrhotite were
observed in some samples, and arsenopyrite occurs along veins and in altered in-
trusive rocks. These relationships support two linked mineralization styles: dissem-
inated sulfide-bearing mineralization in felsic intrusions and locally in metasedi-
ments, and vein-hosted mineralization in quartz and quartz-carbonate veins.
These styles are not separate deposit types; they are parts of the same hydrother-
mal system developed where fluids used fractures, vein networks, and intrusive

contacts as pathways.

4.4. Selected Au Values and Lithological Association

Selected numerical Au values indicate that granite contains the highest observed
values in the available section-scale dataset (Figure 11). Feldspar-porphyritic mi-
crogranite is also mineralized, and metasedimentary units contain local mineral-
ized intervals where they are altered or cut by veins. Because these are selected
intervals, they are used to test geological relationships and not to calculate a de-

posit-wide grade distribution.
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Figure 10. Representative lithological, alteration, and mineralization evidence from drill
core, hand specimens, and microscopy. The plates show fresh and altered intrusive rocks,
visible gold occurrences, arsenopyrite-bearing zones, quartz-carbonate veins, and sulfide-
bearing altered rocks that support the interpretation of disseminated and vein-hosted min-
eralization.
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Figure 11. Selected numerical Au values by lithology from section intervals. Values are plotted on a logarithmic scale and used only

for section-scale comparison. They show that high Au values are preferentially associated with granite and, to a lesser degree, feld-
spar-porphyritic microgranite and altered metasedimentary units.
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4.5. Structural Controls

The structural dataset used for Figure 12 contains 1,453 non-duplicate orienta-
tion records after cleaning. Veins are the most abundant structures, followed by
faults/fractures, broken zones, joints, and contacts. The grouped vein rose dia-
gram in Figure 12 uses 690 filtered vein records with complete structure type and
orientation information. This filtered denominator differs from the raw per-hole
vein counts shown in Figure 13 because the latter are source-figure labels from
selected drill holes and include records not used in the cleaned grouped rose dia-

gram.

Computed structural orientations from drill-core measurements
All structures Veins (VN) Faults/fractures (FT)
(n=1453) (n=690) (n=569)
0° 0°

90° 270° 90° 270° 90°

180° 180°

Figure 12. Rose diagrams of computed structural orientations from drill-core measure-
ments. The diagrams summarize the cleaned structural dataset: all structures (n = 1453),
veins retained for the grouped rose diagram (n = 690), and faults/fractures (n = 569).
Counts refer to filtered orientation records with usable structure type and orientation in-
formation.

Core-scale observations support structural interpretation. Quartz veins, frac-
tures, and faults are distinguished from fractures by the presence of tectoglyphs
such as slickensides or striations indicating the direction of slip, contacts, and bro-
ken zones are common in the mineralized intervals (Figure 13). Several veins are
fractured, sheared, or brecciated, indicating repeated opening and reactivation.
These features are consistent with hydrothermal fluid flow through structurally

prepared rocks.

5. Discussion

5.1. A District-Scale System, Not Only a Main-Pit Model

The 2014-2026 information changes the way Sissingué should be discussed. The
original feasibility-stage deposit remains the geological reference point, but the
current Sissingué Complex includes satellite sources such as Fimbiasso and Bagoé
[13] [15] [16]. This broader context matters because it shows that similar struc-
tural and alteration controls recur at district scale.

The exploration-pipeline description is particularly useful. It places Sissingué
in clastic basinal metasediments intruded by felsic and granodioritic bodies, cut
by NNE-trending shears and faults, with mineralization concentrated in a plug-

like granodiorite and felsic dyke system along a NNW-trending corridor [14].
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Fimbiasso and Bagoé further support the idea that mineralization in the district is

controlled by rheological contrast, deformation zones, quartz-carbonate veining,

SD276 ' Nombre de veines = 141

sericite-carbonate alteration, pyrite, and arsenopyrite [14].

Fracturg/

°_ Numbers of vein = 112

Numbers of vein = 157 | SD278

SD280 " Numbers of vein = 84

T
Numbers of structures = 63

SD281 Numbers of vein = 45 SD282

Figure 13. Core-scale structural evidence and vein orientations. The figure shows (A) quartz veins, (B) natural fractures, (C) slick-

ensides or striations indicating fault-slip direction, (D) quartz-filled faults, (E) contacts between metasandstone and feldspar-por-

phyritic microgranite, (F) silt intercalations within metasandstones, and (G) rose diagrams of vein orientations in selected drill

holes. The counts displayed inside the individual rose diagrams are raw selected-hole labels; the cleaned grouped vein denominator

used in Figure 12 is n = 690.

5.2. Lithological Control: Host and Trap Rather than Source

The association between gold and felsic intrusive rocks is clear, but it should be
interpreted carefully. Microgranite, microgranodiorite, and feldspar-porphyritic
microgranite are favorable hosts because they are competent, fractured during de-
formation, and provide contacts that focus fluid flow. The available data do not
prove that these intrusions were the metal source. They are better described as
mechanical and lithological traps within a broader shear-hosted hydrothermal
system.

Metasedimentary rocks remain significant. Public descriptions indicate that
metasediments above the main feldspar-porphyritic microgranite body can be
strongly mineralized [14], and the section data show locally mineralized metasand-

stone and metaconglomerate. A target model restricted to microgranite would
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therefore be incomplete. The best exploration sites are likely to occur where felsic
intrusive rocks, sedimentary contacts, vein density, and arsenopyrite-bearing alter-

ation coincide.

5.3. Hydrothermal and Sulfide Controls

The most consistent ore-related assemblage at Sissingué is quartz-carbonate-se-
ricite with pyrite, arsenopyrite, and pyrrhotite. This assemblage is broadly com-
patible with nearby Boundiali-Syama studies, where sericite-, carbonate-, and sul-
fide-rich alteration is repeatedly linked to gold enrichment [20] [21]. The com-
parison reinforces a practical point: pyrite alone is not sufficient as an ore vector,
whereas arsenopyrite in sericite-carbonate altered zones is a stronger indicator of
mineralization.

The selected section data and public geological descriptions both show that
mineralization can be disseminated or vein-hosted. These styles are linked by the
same fluid-flow system. Quartz-carbonate veins created pathways and deposi-
tional sites; alteration envelopes around these veins allowed sulfide precipitation;
and arsenopyrite-bearing zones mark the most favorable parts of the system. The

model is therefore hydrothermal and structural but strongly filtered by lithology.

5.4. Structural Control and Local Reactivation

The main structural issue at Sissingué is the contrast between regional and local
trends. Regionally, the Syama-Boundiali belt is organized by NNE-SSW to NE-
SW shear zones. Locally, the mineralized intrusive corridor and many gold-bear-
ing veins show NNW-SSE to N-S orientations. This obliquity is not a contradic-
tion; it is the feature that explains mineralization localization.

A plausible interpretation is that the regional shear corridor supplied the first-
order permeability architecture, while local oblique structures, dyke margins, and
contacts created deposit-scale traps. This is consistent with the Syama deposit,
where regional structures, brittle-ductile deformation, and hydrothermal altera-
tion acted together to focus gold [22], and with broader Birimian orogenic gold
models that emphasize repeated deformation and fluid flow along faults, shears,

and competent lithological contacts [6] [23] [24].

5.5. Conceptual Petro-Structural Model

The model proposed here links four elements (Figure 14 and Figure 15). First, Bi-
rimian metasediments formed the main host sequence. Second, microgranite, gran-
odiorite, and feldspar-porphyritic microgranite intruded the sequence and intro-
duced rheological contrasts. Third, regional shear deformation and later reactiva-
tion produced faults, fractures, and quartz-carbonate vein networks. Fourth, hydro-
thermal fluids deposited pyrite, arsenopyrite, and gold where veins, contacts, and
altered intrusive or sedimentary rocks provided open pathways and reactive sites.
This is a petro-structural and metallogenic model, not a complete genetic

model. The available data do not constrain the age of the intrusive phases, the
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timing of mineralization, the gold source, or the fluid chemistry. These questions
require U-Pb dating of intrusive rocks, dating of hydrothermal minerals where
possible, whole-rock geochemistry, sulfide trace-element work, fluid inclusions,

and stable isotopes.

A Regional framewo B Deposit-scale litho-structural architecture

Laterite / saprolite

/
NNE-SSW to / :
NE-SW shear ) ] / -
corridor J N Fe/ " jar-porphyritic
. nterpreted [ B Jgranite dykes

'ieralized bodies (e ANW-SSE trend)

=

Quartz-carbonate-sericite
alteration halo

Relative depth
*

T /. / drothermal
®m wéasedimen/s Mineralized body
\ [/ Granite / — Quartz-cacbonate vein
[ Feldspar-orphyritic microgranite @ Pyrite + arsenopyrite

host sequence \ » Alteration halo % Gold deposition

Schematic distance across deposit

C Interpreted ore-forming sequence

O Birimian host sequence O Felsic intrusion O Shear and reactivation OAIteration and sulfides O Gold deposition

Metaconglomerate, metasandsto’ne Granite and feldspanporphyritic’ Regional NNE-SSW/NE-SW corm%r Quartz-carbonate-sericite > Disseminated and quartz-carbonate
and metasiltstone microgranite emplacement plus local NNW-SSE structures with pyrite + arsenopyrite vein-hosted Au

Figure 14. Conceptual petro-structural model for gold mineralization at Sissingué. The model links the regional Syama-Boundiali
shear corridor with local intrusive and structural trends, quartz-carbonate-sericite alteration, pyrite-arsenopyrite development, and
gold deposition. It represents an interpreted petro-structural control rather than a fully constrained genetic model.

Microgranite intrusion

Feldspar-porphyritic
microgranite dyke

Mineralized
quartz veins

Interpreted Au envelope

Feldspar-porphyritic microgranite dyke constitutes the main
structural envelope (NNW-SSE to NNE-SSW).

Microgranite intrusions are emplaced wi nd along the dyke.

Mineralized quartz veins (white) cut the dyke and intrusions.

Interpreted Au envelopes (yellow) occur within the dyke,
along contacts and at structural intersections.

Figure 15. 3D geological model of the Sissingué mineralized system. Feldspar-porphyritic
microgranite dykes define the main NNW-SSE to NNE-SSW intrusive-structural corridor
and host microgranite intrusions, mineralized quartz veins, and interpreted Au envelopes.
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6. Conclusions

Sissingué is best interpreted as a structurally controlled Birimian hydrothermal
gold system developed within the Syama-Boundiali greenstone belt. The mineral-
ized system is hosted by metasedimentary rocks intruded by microgranite, gran-
odiorite, and feldspar-porphyritic microgranite. Although metasedimentary rocks
dominate the logged sequence, the most favorable mineralized intervals are asso-
ciated with felsic intrusive rocks, intrusive contacts, and quartz-carbonate veins.
The principal alteration assemblage is quartz-carbonate-sericite with pyrite and
arsenopyrite. Pyrite is common, but arsenopyrite is the more useful ore indicator
in the available observations. Gold occurs as disseminated mineralization in in-
trusive rocks and locally in metasediments, and as quartz-carbonate vein-hosted
mineralization.

The key petro-structural control is the interaction between the regional NNE-
SSW to NE-SW Syama-Boundiali shear corridor and local NNW-SSE to N-S in-
trusive and vein trends. This interaction produced favorable pathways and traps
for hydrothermal fluids. Further exploration should prioritize intrusive contacts,
reactivated structures, and sericite-carbonate-arsenopyrite alteration zones within
the broader Sissingué-Fimbiasso-Bagoé district.

Further work should focus on geochronology, whole-rock geochemistry, de-
tailed ore microscopy, sulfide trace-element chemistry, fluid inclusions, and stable
isotopes. These methods are required to test the proposed model and separate

host-rock control from fluid source and mineralization timing.

Data Availability and Limitations

The Au_cat table was used only as a mineralization-class dataset. Continuous
grade statistics were calculated only from selected intervals containing numerical
Au values and were not extrapolated to the whole deposit. The original laboratory
certificates and batch-level QA/QC files were not available for this reassessment;
therefore, detection limits, insertion rates, and failed-batch decisions could not be
independently audited. Public resource and reserve values cited in the text come
from Perseus Mining reports and are used only to frame the district context. They

were not recalculated in this study.
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