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ABSTRACTMineralization at the Torkera gold deposit is located at the contact between volcanic (mebaitandesit§ and
volcanosedimentary rocKpyroclastie, blackshalgin the relay zone within the large West Batié Shear 2a/8J. Along strile, these
formations are not only strongly sheakdout are also affected by intense hydrothermal fluid circulation. The deposit has not yet|been
characterized in terms of deformation and hydrothermal alteration. The present study aims to constrain the factors gpttiflin
variation in gold contenDirect field measurements show that the mineralized body contained within the shear zone is affected|by two
phases of deformation. The first is a shisgre deformation known as Olmarked by S1T schistosities. This first phase of deformation

is taken up by a second phase of deformation called D2T. This second phase is marked by S2T fracture or crenulatiprsehistosi

hydrothermal alteration phases affect these formations. The first phase of hydrothermal alteration is a cadidodtiequartz + pyrite
+ iron oxide paragenesiwhile the paragenesis of the second phase of alteration is gpgirite-white mica + carbonate. Golfl
mineralization is associated with pyrite crystals from the second phase of hydrothermal attesdiitever the nature of the host roc.
The variation in gold content along the ore body is controlled by the intensity of fluid circulation in relation to dejarrag more
space freed up by deformatipthe more the hydrothermal fluid interacts with the host kpeesulting in a strong silicification ard
pyritization phase capable of trapping gold.

KeEYwORDSsold deposi Torkel, mineralized bogl, Gold grade.

1 INTRODUCTION

In the West African cratofFig. ), especially in Burkina Fadgig. 2, most economically viable deposits are located in shear zones
4, 121, 131, 41, 61, [6l, [71, 18], [9). These shear zones are often the source of gold mineralization and are commonly referred to as
orogenic gold[10], [11]). Hydrothermal alteration is the transformation of a r@hninerals into neoformed minerals or the modification
of its chemical composition by hot hydrothermal fluids. These fluids also change their chemical composition after intéthdtieg
rocks they pass throtgand this is reflected at the time of crystallization by mineralogical assemblages related to this comfdg]jion
This mineralogical assemb&glso known as hydrothermal alteratids responsible for the formation of numerous depggspecially
gold deposits in orogenic settingf8], [13], [14], [15]). This is the origin of the concept of orogenic g@ld), [11]). The various studies
carried out on most of the different deposiEl6], [17], [18], [7], [19]) in the West African craton show that they can be grouped
essentially into two types) disseminated sulfidgold deposits with high tonnage and low geaaind i) high-grace, low-tonnage quartz
veinconcentrated gold deposits. The present work is carried out in the Torkéra goldtdepbish has not yet been characterized. Our
aim is to follow the evolution of the gold content along the ore body in order to propose a model of emplacement. Td) thésheave
characterized the Torkéra orebody in terms of deformation and hydrothermal alteration. These data are then discussed amd comp
with other deposits in Burkina Faso and elsewhere in the world.
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Fig. 1.  West African crator([17] modified)
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Fig. 2.  Simplified geology of Burkina Fagf20] modified)
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2 GEOLOGICAIDNTEXT

The Man/Léo dorsal in the south of the West African créfég.) comprises a Kénémdan domain with Archeaage formations
and a Baoulé/Mossi domain with Paleoproterozage formations. Formations &faleoproterozoic age are referred to as Birimian
formations ([21]). These formations are organized in greenstoneshéibrdered by vast batholiths of tonadjt trondhjemite and
granodiorite(TTG, which are sydectonic granitoidg[22], [23]). The Gaoua region to the south of Gaoua shares similarities with the
Man/Léo ridge. Inde# the Gaoua district is characterized by an association of volcanic and volcanosedimentanbisienian
sediments and granitoid§24], [25], [26], [27], [28], [9]). The volcanic and volcanosedimentary series are composed of volcanic to
subvolcanic rocks of a basic nature. These rocks include aphyris,iegibclase phenocrystalline basgttorphyritic andesitic basalts
and andesites in the form of flows and projectigr&. 3. In terms of deformatia, ([29], [26]) have defined firsbrder, secondorder
and thirdorder structures. These are regional structures trendirfg)td NESW and locally NV8E. The study ar€Bokergis located on
the same extension as the Nassara gold degnsa relay zone within the large western Batié shear £Bite 3.
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Fig. 3.  Revised geological map of western Burkina Faso showing the different geological formations and structures in the stufipadiied

from [27])
3 SAMPLINGANDANALYSIMETHODS

Field work initially consisted:if) making direct field measurements of obvious structures within the shear coriiidaking rock
samples from core drilling to monitor variations in gold content along the orebody. The equipment used included a GiStie loca
measured structurg a Brunton compass to measure the structjend a clinometer to measure dip. We also described and collected
core samples using a hammer. We took (@& core samples and approximately twerstix(26) samples were taken directly in the field.
Laboratory work consisted in making polished thin secti@dsin the thin section workshop of the Geosciences and Environment
Laboratory(LaGlat Joseph Kl ZERBO University. Observations and studies were carried out using a metallogenic microscope equippe
with a camera for taking microphotographs. Reflected light observations enabled us to carry out a metallographic stadfy tthéle
position of the gold in the sulfides.
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4  RESULTS
The results address tlaharacteristics of the ore bgohydrothermal alteration and ore mineralogy.
4.1  MINERALIZEBODYCHARACTERISTICS

A more recent study15], [9] showed that the mineralized body is affected by transpressive deformation. Magnetic lineation data
([28]) showed that mineralizing fluids in the Nassara zone flowed from N\&/ ite.Jowards the Torkera gold depo@itig.4. The Torkera
gold deposit has the same petrographic and structural characteristics as the Nassara gold[d&posit

A crosssection of a borehole section intersecting the Torkera mineralized zone shows that the main formations are volcanic rocks
(basaltandesitg, pyroclastites and sedimentary formatiorfelasckshalg (Fig.5. This ensemble is intersected by late dykes of
microdiorite and microgabbro. Apart from these late dyledl the formations are affected by several phases of deformation. Direct field
measurementsover sixty in the shear zone show shear deformati(®l) with a main orientation N 32& dipping steeply to
moderately to the southwest in the shear zoffig9]). This is taken up by crenulation or fracture schistdS&) whose main direction
is northeas, with values ranging from N50°E to N8O°E.
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Fig. 4. Geological map of the NassaiBorkéra shear zag showing material flowing SE from Nassara towards Torkg&})

ISSN 20289324 Vol.42No. 1, Mar. 2024 25



Evolution of gold content along the orebody in the Torkera gold depgp§aoua district Deformation and hydrothermal
alteration

Fig. 5.  Geological crossection of a borehole section at Torkéra

On a microscopic seathe first phase of D1T deformation is characterized by a vasatalasity S1T penetrative flogchistosity
with a mean orientation of N3201Eig.6A. Deformation D2T is manifested by a crenulation schistosity S2T that inters€ciatBh
main orientation of N45°E-ig.6B The first phase of deformation is highlighted by chlarite oxides in areas where the intensity of
deformation is low(Fig.6C and Fig.YAVhere deformation is intergs schistosity is highlighted by whitaicarich bands around pyrite
crystals(Fig.6D). Pressure shadow zones also develop at the interfaces of pyrite crystals filled with fibrouswese direction of
growth is parallel to S1(Fig.7B. This crenulation schistosity is highlighted by the axes of the micrdfigi ¢ During this deformation
phage, pressure shadows also develop around pyrite crystals whose growth direction is perpendicul@igorgl
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