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Abstract 
The Ziniare region is mainly made up of volcano-sedimentary and granitoid 
formations: the highly altered volcano-sedimentary formations are shales cor-
responding to the relics of the Birimian furrows, whose general orientation 
varies from north-south (N-S) to north-east-south-west (NE-SW). This struc-
ture is the result of regional shortening from east-west (E-W) to north-west-
south-east (NW-SE), associated with the first phase of deformation (D1), 
which was ductile in nature. The granitoids present in the region can be di-
vided into two groups: first-generation granitoids, belonging to the TTG series 
(tonalite-trondhjemite-granodiorite) and second-generation granitoids, rep-
resented in particular by the Ziniaré granitic pluton. The first-generation 
granitoids are oriented and affected by a second phase of deformation (D2), 
with a mean direction of N40. This deformation, marked by sinister shearing, 
is part of a tectonic continuum ranging from low-temperature to high-tem-
perature conditions. It led to the development of characteristic tectonic struc-
tures such as sigmoidal cracks and pressure shadows, reflecting the intensity 
of the stresses exerted. The microstructures observed in these granitoids re-
flect a post-magmatic evolution acquired during this D2 phase. The D2 phase, 
which is predominantly east-west (NE-SW), may or may not have been taken 
over locally by a third phase of deformation (D3), marked by dextral shearing. 
In some areas, this phase affected the Ziniaré granitic pluton. However, on the 
whole, the microstructures observed in this pluton are mainly of magmatic 
origin, reflecting emplacement in a weakly deformed regime. 
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1. Introduction 

The West African Craton is essentially made up of the Reguibat Ridge to the north 
and the Man/Leo Ridge to the south [1] [2]. The Man Ridge comprises an Archean 
(3.00 - 2.50 Ga) or Kenema-Man domain corresponding to the core of the ridge 
and a Palaeoproterozoic or Baoulé-Mossi domain, representing the juvenile part 
[3]-[6] (Figure 1). The Baoulé-Mossi domain is composed of granites, suites of 
TTG (Tonalite-Trondjhemite-Granodiorite) and belts of Birimian greenstone [7] 
[8]. 
 

 

Figure 1. Simplified geological map of the Man/Leo Ridge [14]. 
 

The Birimian greenstone belts comprise elongated sequences of metavolcanic 
and metavolcanosedimentary rocks that are Birimian trenches. These are essen-
tially metabasalts, metaandesites and volcanic sediments metamorphosed in the 
Eburnian [9]-[12]. The volcanic activity that gave rise to these rocks occurred 
around 2.40 Ga and lasted locally until 2.10 Ga [13]-[15]. 

Numerous authors have demonstrated that lithostratigraphic succession first 
favours the emplacement of suites of TTGs commonly known as first-generation 
granitoids [16]-[18]. These TTGs result from intense plutonic activity before mag-
matism progressively evolves towards more differentiated terms (potassic granites 
and alkaline syenites) or second-generation granitoids [19]-[21]. After this mag-
matic accretion of juvenile crust, the Eburnian orogenic cycle led to the tectonic 
assembly of the Archean and the various Palaeoproterozoic domains between 2.15 
and 2.08 Ga [14] [22]-[25]. 
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This orogenic cycle coincides with the establishment of vast granitoid domains. 
The most undifferentiated terms or first generation granitoids or TTGs are the 
oldest granitoids and are known as rocks that are most often structured by field 
observation. However, second-generation granitoids are generally poorly struc-
tured and appear to be isotropic when observed in the field. By examining micro-
structures, it is possible to characterise the rheological state of the material during 
or after its emplacement, and the Magnetic Susceptibility Anisotropy (MSA) ap-
proach will reveal structures that would not have been apparent during field ob-
servation. 

The aim of this study is to contribute, through petrographic, microstructural 
and structural studies, to a better understanding of the geological processes that 
led to the emplacement of the granitoids in the central region.  

2. Regional Geological Context 

Geological reconnaissance work has been carried out in the central part of Burkina 
Faso, and an extensive mapping campaign covered the area in 2003 [17] [20]. 

Like the other regions of the Baoulé-Mossi domain, and on the basis of the 
work already carried out, the study area comprises greenstone belts within which 
metavolcanic rocks (metabasalts, metaandesites, etc.) and, to a lesser extent, met-
aplutonic rocks (metagabbros, metadiorites, etc.) and metasedimentary rocks 
(schists, metapelites, etc.) are found. This schistose series also contains intercala-
tions of intermediate to acid volcanics, including a rhyolitic tuff dated at 2238 ± 5 
Ma, corresponding to the oldest age obtained to date in Burkina Faso and indi-
rectly confirming that amphibolitised basalts are the oldest rocks in Burkina Faso 
[20]. 

All these formations are affected by greenschist to amphibolite facies metamor-
phism, with hydrothermal circulation superimposed in places. 

Within the Goren arc, these formations develop a schistosity (S1) that is the 
result of regional NW-SE shortening. This S1 is interpreted as being the result of 
the first deformation phase of the Eburnian orogeny and corresponds broadly to 
phase D1 [17] [20]. 

The greenstone belt formations corresponding to the Goren belt are cut by two 
generations of granitoids. Granitoids with a geochemical signature close to that of 
the Archean TTGs (Tonalites, Trondhjemites and Granodiorites) [17] [21] [26] 
[27] or Andean adakites [2] constitute the first generation of granitoids that cut 
the greenstone belts, especially in the Ouagadougou area.  

The emplacement of these granitoids produced a halo of contact metamor-
phism in the surrounding formations [28] [29]. The first-generation granitoids 
and greenstone belts are intersected by a second generation of granitoids. The 
TTG granitoids are generally more or less clearly banded at field scale, whereas 
the second-generation granitoids are generally poorly structured. In terms of min-
eralogical composition, TTG granitoids generally contain both biotite and amphi-
bole as ferromagnesian minerals, whereas second-generation granitoids generally 
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have biotite as the only ferromagnesian mineral.  
In this central part of Burkina Faso, which belongs to the Ouagadougou sheet 

[17], it is these granitoids that are the focus of this article (Figure 2).  
 

 

Figure 2. Geological map of the study area (extract from the 1/2,000,000 geological map of 
Burkina Faso [17]. 

3. Methodology 

For this study, the methodology consisted of documentation, fieldwork, labora-
tory work and interpretation of satellite images and data. 

The literature review provided an overview of previous and ongoing work in 
the study area.  

For the field work, sampling was carried out using the ASM approach, where it 
is common practice to sample regularly and evenly across the pluton [26] [29]-
[31]. 

Laboratory work consisted of making thin sections for detailed petrographic 
descriptions and for examining microstructures.  

4. Results 
4.1. Petrographic Characteristics 

In the study area, the geological formations encountered are volcanosedimentary 
rocks and granitoids. 

The volcanosedimentary rocks belong to the Goren arc, which borders the 
northern part of the study area (Figure 3(a)). Very discrete and weathered out-
crops were observed in the south-eastern part of the study area. Their highly 
weathered nature means that no minerals can be seen in the outcrop and it was 
not possible to make thin sections. They are oriented N-S to NNE-SSW in the 
same direction as the shear corridor (Figure 3(b)). 
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Figure 3. Volcano-sedimentary belt rocks and shear corridor, (a) Birimian trenches, (b) 
Shear corridor with alternating TTG and volcano-sedimentary rocks. 

 
The granitoids in the Ziniaré region consist mainly of first-generation or TTG 

granitoids and second-generation granitoids, including the Ziniaré Granite Plu-
ton (PGZ). 

The first-generation granitoids are essentially represented by tonalitic facies.  
At outcrop, the tonalitic facies has a grey colour with a grainy texture and min-

erals such as amphiboles, biotite, plagioclases, potassium feldspars and quartz. 
These minerals show preferential NNE to NE shear orientations. Comagmatic en-
claves have also been observed on these tonalites (Figure 4(a), Figure 4(b)). 

 

 
Figure 4. Tonalitic facies, (a) Massive tonalite rift with enclave, (b) Foliated tonalite rift, 
(c), (d): microphotograph of tonalitic facies. Ph: Amphibole and biotite philites, Pl: Plagi-
oclase, Fk: Potassium feldspar, Qz: Quartz. 

 
Contacts between the tonalitic facies and the PGZ are also observed in places. 

These relationships show that it is cut by the PGZ. This is the close host of the 
PGZ. Contacts between the tonalitic facies and the volcano-sediments are also ob-
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served. The latter are cut by the tonalitic facies.  
Microscopically, the rock consists mainly of amphibole, biotite, plagioclase, po-

tassium feldspar and quartz. Amphibole is usually stable and combines with bio-
tite to form streaks of philite minerals (Figure 4(b), Figure 4(c)). Biotite is altered 
to chlorite. 

The plagioclases are macerated and form zonations that indicate a differentia-
tion between the core and the periphery. The potassium feldspars are perthitic 
and poecilitic (Figure 4(c), Figure 4(d)). Quartz has a rolling extinction and is 
recrystallised with more or less lobed sub-grains (Figure 4(c), Figure 4(d)). 

Secondary minerals include sphene, allanite-type epidote and opaque zircon. 
The alteration minerals observed are myrmekite, chlorite and white micas. 

The PGZ consists of the Barkoundba granitic facies (Figure 5(a)) and the Zi-
niaré granitic facies (Figure 5(b)). 

 

 
Figure 5. Macroscopic and microscopic illustrations of second-generation grantoids, (a) 
Macrophotograph of Barkoundba facies, (b) Macrophotograph of Ziniaré facies, (c) Mi-
crophotograph of Barkoundba facies with perthitic potassic feldspars, (d) Microphoto-
graph of the Ziniaré facies with myrmekite, (e) Microphotograph of the Barkoundba facies 
with allanite, (f) Microphotograph of the middle facies with sphene. Bi: Biotite; Pl: Plagio-
clase, Fk: Potassium feldspar, Myr: Myrmekite, Sp: Sphene, Ala: Alanite. 
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The Barkoundba facies is a homogeneous coarse-grained granitic facies that 
outcrops quite acceptably. Occasionally, the facies outcrops discretely and more 
often it is very weathered. This facies is fairly homogeneous and has a grey colour 
on outcrop with plagioclase and feldspar phenocrysts.  

Macroscopic observation reveals biotite, plagioclase, potassium feldspar and 
quartz. Biotite is more or less stable. The plagioclases are macerated and the po-
tassium feldspars are poecilitic (Figure 5(c)). Accessory minerals include sphene, 
myrmekite and allanite (Figure 5(e)). Two generations of fractures are observed 
on this facies. An N-S oriented F1 fracture and an E-W oriented F2 fracture. These 
fractures are discrete and are not found everywhere. Comagmatic enclaves are also 
very common. These enclaves are altered to leave pot-like impressions (Figure 
5(a)). 

The Ziniaré facies sometimes outcrops over more than 2 km long and 500 m 
wide, with a medium-grained, grainy texture. The minerals are barely visible to the 
eye in the case of the fine-grained sub-facies. The main minerals observed are bio-
tite, plagioclase, feldspar and quartz. Accessory minerals are myrmekite, sphene 
and allanite (Figure 5(d), Figure 5(f)). Microscopically, biotite is in the form of 
more or less stable lamellae. The plagioclases are macerated and the potassium 
feldspars are poecilitic and perthitic. The quartz is lobed. 

It should be noted that in places the two facies outcrop concomitantly. A fine 
facies next to a coarse Barkoundba facies which appears to be older in view of the 
criteria observed, including schistosity and fractures. 

4.2. Microstructural Analysis 

Microscopic observation of the slides revealed four types of microstructure. These 
are deformation microstructures in the magmatic state (EM), submagmatic mi-
crostructures (SUB), microstructures in the solid state HT (HT) or BT (BT) and 
incipient orthogneissification microstructures (ORT). These microstructures are 
summarised in Table 1. 
 
Table 1. PGZ microstructures. 

Sites Villages X (m) Y (m) Z (m) Microstructures 

OU0038A Pazani 654,322 1,375,457 302 BT 

OU0038B Pazani 654,322 1,375,457 302 BT 

OU0042A KCB 683,870 1,383,042 307 BT 

OU0042B KCB 683,870 1,383,042 307 BT 

OU0043A Tanlorgho 681,062 1,382,883 300 BT 

OU0043B Tanlorgho 681,062 1,382,883 300 BT 

OU0044A Nomgande 679,227 1,381,745 302 BT 

OU0044B Nomgande 679,227 1,381,745 302 BT 

OU0045A Tangporin 666,795 1,399,192 314 BT 
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Continued 

OU0045B Tangporin 666,795 1,399,192 314 BT 

OU001A Saaba sud (Nagrin) 678,682 1,371,229 268 BT 

OU002B Yargo 679,172 1,363,024 290 BT 

OU002C  679,172 1,363,024  BT 

0U003A Nakamtenga 680,706 1,354,392 296 BT 

OU004A Benongo 676,709 1,357,672 310 BT 

OU004B  676,709 1,357,672 310 BT 

OU005A Mogtedo 674,959 1,357,141 317 BT 

OU0053C Ziniaré Natenga 687,083 1,391,340  BT 

OU0056A Site Laongo 686,424 1,386,581  BT 

OU056B Site Laongo 686,424 1,386,581  BT 

OU0025A Echa 681,883 1,387,914 298 EM 

OU0025B Echa 681,883 1,387,914 298 EM 

OU0026A Echa 11 Decembre 683,595 1,387,557 329 EM 

OU0026B Echa 11 Decembre 683,595 1,387,557 329 EM 

OU0027A  679,238 1,386,841 300 EM 

OU0027B  679,238 1,386,841 300 EM 

OU0028A Bagrin 677,614 1,385,518 300 EM 

OU0028B Bagrin 677,614 1,385,518 300 EM 

OU0029A Zongo 674,887 1,387,534 305 EM 

OU0029B Zongo 674,887 1,387,534 305 EM 

OU0030A Zongo 674,590 1,387,066 305 EM 

OU0030B Zongo 674,590 1,387,066 305 EM 

OU0031A Zagbega 680,564 1,391,488 314 EM 

OU0031B Zagbega 680,564 1,391,488 314 EM 

OU0032A Namassa (TT mining) 678,325 1,391,075 309 EM 

OU0032B Namassa (TT mining) 678,325 1,391,075 309 EM 

OU0033A Zongo Est 673,745 1,387,656 306 EM 

OU0033B Zongo Est 673,745 1,387,656 306 EM 

OU0034A Bagrin 680,167 1,386,830 299 EM 

OU0034B Bagrin 673,745 1,387,656 306 EM 

OU0035A Bagrin 679,463 1,385,961 306 EM 

OU0035B Bagrin 679,463 1,385,961 306 EM 

OU0036A Mandibga 677,849 13,844,482 298 EM 

OU0036B Mandibga 677,849 13,844,482 298 EM 

OU0037A Loumbila 674,219 1,381,022 269 EM 

OU0039A Kokin 660,221 1,388,569 314 EM 

OU0039B Kokin 660,221 1,388,569 314 EM 
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Continued 

OU0040A Bagrin 674,407 1,388,009 303 EM 

OU0040B Bagrin 674,407 1,388,009 303 EM 

OU0041A Kouanda 679,252 1,381,584 298 EM 

OU0041B Kouanda 679,252 1,381,584 298 EM 

OU0053A Ziniaré Natenga 687,083 1,391,340  EM 

OU0053A Ziniaré Natenga 687,083 1,391,340  EM 

OU0057A Zagbega (ziniaré) 684,073 1,391,022  EM 

OU0059A Pousgziga 683,990 1,389,831  EM 

OU0061A Koala 2 687,178 1,370,279  EM 

OU0062A 
Forert Classé de  

Gonssin 
682,848 1,368,501  EM 

OU0076A Barkoundba 691,662 1,399,673  HT 

OU0079A Zegdsé 692,083 1,401,796  HT 

OU0080A Bissiga 696,709 1,404,712  HT 

OU0081A Bissiga 695,783 1,402,981  HT 

OU0082A Bissiga 697,576 1,404,109  HT 

OU0083A Zitenga 693,789 1,402,529  HT 

OU0084A Lemnogo 693,743 1,400,423  HT 

OU0085A Tibin 689,651 1,394,436  HT 

OU0086A Soulgo 688,432 1,392,399  HT 

OU0052B Ziniaré 690,424 1,397,565  ORT 

OU0052B Ziniaré 690,424 1,397,565  ORT 

OU0055A Seba 686,589 1,387,352  ORT 

OU0055B Seba 686,589 1,387,352  ORT 

OU0075A Nakamtenga 690,362 1,397,406  ORT 

OU0077A Napalga 690,377 1,402,762  ORT 

OU0078A Bissiga 694,279 1,404,399  ORT 

OU0060A Koala 688,110 1,371,648  SUB 

 
Magmatic microstructures are more common in the PGZ. They are character-

ised by minerals free of any deformation (Figure 6(a)). Biotites in more or less 
stable lamellae. Plagioclases are stable and altered. The potassium feldspars are 
perthitic and poecilitic, while the quartz has a rolling extinction. 

Sub-magmatic microstructures are characterised by fissured, quartz-filled pla-
gioclases (Figure 6(b)). 

Solid-state deformation microstructures are observed in the tonalites, the 
Barkoundba Granite Pluton and the edges of the Ziniaré Granite Pluton. It may 
be Low Temperature (LT) or High Temperature (HT). At BT, the plagioclases and 
biotites undergo ductile and plastic deformation, while the quartz recrystallises 
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into sub-grains with poorly restored contours (Figure 6(c)). At HT the plagio-
clases are flexured while the biotites are crumpled and sometimes in the form of 
trains (Figure 6(d), Figure 6(e)). Quartz recrystallises with well-contoured sub-
grains. 

For incipient orthogneissification microstructures, in addition to the behaviour 
of minerals in the HT solid state, certain minerals such as quartz, plagioclases and 
potassic feldspars individualise in the form of phenoblasts, sometimes with shad-
ows of recrystallisation pressure (Figure 6(f)). These microstructures are ob-
served on the Barkoundba granitic pluton. The intensity of the deformation is 
such that the minerals are organised into light and dark beds. The biotites and 
amphiboles are in the form of trains that make up the dark beds. Quartz is recrys-
tallised in a continuum of deformation from High Temperature (HT) to Low 
Temperature (BT).  

 

 

Figure 6. The different types of microstructures, (a) Magmatic state, (b) Submagmatic 
state, (c) BT solid state with subgrain recrystallised quartz with poorly restored contours, 
(d) HT solid state with subgrain recrystallised quartz with well restored contours, (e) HT 
solid state with flexural plagioclase, (f) Incipient orthogneissification with pressure shad-
ows. Bi: Biotite; Pl: Plagioclase, Fk: Potassium feldspar, Myr: Myrmekite, Qz: Quartz, Mf: 
microfracture. 
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4.3. Pluton Boundaries, Structures and Deformation 

The study area was processed using Landsat 8 satellite imagery in colour compo-
sition 7-6-5 (Figure 7(a)), a colour composition suitable for identifying litholog-
ical features. The result of this processing was superimposed on data from rock 
samples after observation of thin sections and on microstructural data. 

 

 
 

 

Figure 7. Interpretation of satellite imagery and the limits of pluton. 
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We found that the two facies are distinct in terms of petrography, microstruc-
ture and panchromatic signature. This ensemble was then superimposed on the 
1:200,000 Ouagadougou geological map to better position the regional shear 
zones. Three regional shear corridors stand out. These are the Tanghin Dassouri-
Ouagadougou-Ziniaré shear corridor, the Koubri-Nagréogo shear corridor and 
the Dapelgo shear corridor. 

All the interpreted data were used to propose more acceptable boundaries for 
the two plutons at Barkoudba and Ziniaré (Figure 7(b)). Final processing pro-
duced a lithostructural map of the study area (Figure 8). 

 

 

Figure 8. Lithostructural map of the study area. 

 
In the field, quartz veins are rare in the Barkoundba granite. Quartz veins, on 

the other hand, are found both on the Ziniaré granite and in the tonalites. Three 
generations of quartz veins have been observed. These are veins V1 with a mean 
orientation N40, V2 with a mean orientation N60 and V3 with a mean orientation 
E-W. 

The cracks are found in the Ziniaré granite, particularly in the south-eastern 
part, and are oriented N-S. These are tension cracks, which are oriented in the 
same direction as the enclaves (Figure 9(a)), and sigmoidal cracks, which reflect 
the effects of shearing (Figure 9(b)). 

Three shear zones were visibly observed in the field (Figure 9(c), Figure 9(d)). 
A shear zone oriented N40, observed in the central part corresponding to the pas-
sage of the Tanghin Dassouri-Ouagadougou-Ziniaré shear zone. A second N20-
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trending shear zone corresponding to the passage of the Koubri-Nagréogo shear 
zone and a third E-W shear zone observed at Namassa and to the south of Ziniaré. 
The third shear zone is more recent and cuts across the Koubri-Nagréogo shear 
zone. 

Some granitoids, such as the TTGs, show foliation. The minerals are oriented 
in the direction of the shear zone. 

Interpretation of the deformation structures observed in the field suggests three 
deformation phases D1, D2 and D3 in this central part of Burkina Faso. 

D1 characterises the alignment of the Birimian furrows observed in the eastern 
and northern parts of the study area. This phase of early, probably ductile, defor-
mation has been interpreted as regional E-W to NW-SE shortening. The end of 
this phase coincides with the emplacement of the TTGs. 

This D1 was taken over by the sinister D2 (Figure 9(b)), which developed 
cracks and then sigmoidal cracks in a continuum of deformation, as observed in 
the field (Figure 9(b)). It is semi-ductile and developed the Dapelgo, Tanghin 
Dassouri-Ouagadougou-Ziniaré and Koubri-Nagréogo shear zones. 

In places, D3 overprinted the D2 deformation phase. The fractures developed 
by this latter dextral phase are oriented E-W and coincide with the Laongo shear 
zone (Figure 9(a)). 

 

 

Figure 9. Structures and deformation phases, (a) D3 dextral shear zone with tension crack, 
(b) D1 sinister shear zone with sigmoidal crack, (c) Passage of the Koubri-Nagreogo shear 
zone, d-Passage of the E-W oriented D3 shear zone. 
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Overall, the passage of these shear zones within the plutons is highlighted by 
low-temperature solid-state deformation microstructures (Figure 10, Figure 11). 

 

 

Figure 10. Microstructures and shear zones. 
 

 

Figure 11. Structural map. 

5. Discussion  

The N-S to NE-SE alignment due to the E-W to NW-SE regional shortening of 
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the Birimian trenches is known in the West African Palaeoproterozoic terrains of 
the Léo Dorsal [4] [13] [19] [32]-[34] and elsewhere in Guinea [35], Morocco [36] 
[37], Senegal [38] [39], Ghana [4] [5], Niger [40] and Burkina Faso [16] [21] [41] 
[42]. These same forms of green belt are found in the study area and correspond 
to the oldest formations in this central part of Burkina. They define the Goren arc 
[43] and border the northern and north-western parts of the study area [20] [44]. 

The shaping of these Birimian furrows is the result of a regional E-W to NW-
SE shortening corresponding to deformation phase D1. It is ductile and has de-
veloped S1 schistosity when visible in the field or not, as in the case of our study 
area [45]. 

This phase of deformation was partially or totally delayed, as was the case in 
our study area, by the second phase of deformation, D2, which is ductile and brit-
tle and played in a sinister direction. This sinister play of D2 is consistent with the 
plays of the major shear zones that exist within in the Palaeoproterozoic domain, 
such as the Tiébélé-Dori-Markoye fault [42] [43] [46], the Sassandra fault in Côte 
d’Ivoire [13] and the Senegal-Malian fault [38]. 

In the case of our study area, this D2 phase affected first-generation granitoids 
whose deformation markers are visible in the field, such as fractures, cracks and 
foliations. This played a fundamental role in the redistribution of magmatic-state 
microstructures to high-temperature or low-temperature solid-state microstruc-
tures, sometimes with incipient orthogneissification. By deduction, these micro-
structures were acquired after the massif had cooled completely. This reflects the 
rheological state of the material, which could be characterised by examining the 
microstructures [47]. This same approach has been used to characterise granitoids 
in NE Benin [42] [48] and Burkina Faso [29]. 

Subsequently, the D3, which is dextral, took over from the D2 in places. It is 
brittle and of low intensity in the sense that, despite its effects, the Ziniaré granite 
pluton remains undeformed with microstructures of a dominant magmatic state 
within the study area. The transition from D3 is nevertheless marked by an align-
ment of low-temperature solid-state microstructures. 

In the northern part of the study area, four deformation phases have been iden-
tified, of which D1-x, described by Tangaen, is ante-Birimian and phases D1, D2 
and D3 are Birimian [42]. In addition, in the southern part of the study area, near 
the Kiaka gold deposit, four deformation phases have been identified, of which D4 
is very localised and the other phases are similar to those in our study area [46]. 

The three phases of deformation identified and proposed in this central part of 
Burkina Faso are consistent with the evolution of deformation in other regions 
studied by certain authors, with which a fourth phase, whether local or not, is 
associated [6] [35] [40] [44].  

6. Conclusions 

The methodological approach adopted has enabled us to distinguish two major 
lithological groups in the study area: volcano-sedimentary rocks and granitoids. 
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The former are highly altered and are interpreted as volcano-sedimentary schists, 
the relics of which are the elongated structures of the birimian furrows. The latter 
are inherited from the D1 deformation phase, characterised by ductile behaviour. 
The granitoids can be divided into two generations. The first is represented by 
TTG-type granitoids (Tonalite-Trondhjemite-Granodiorite), while the second in-
cludes later intrusions such as PGZiniaré. The microstructural study revealed the 
presence of four types of microstructure, ranging from magmatic state structures 
to incipient orthogneissification structures, via submagmatic states and structures 
acquired in the solid state, either at high or low temperature. 

Microstructural analysis shows that the PGZ is dominated by magmatic-state 
microstructures, suggesting complete crystallisation of the magma without major 
subsequent structural alteration. In contrast, the Barkoundba granitic pluton is 
dominated by incipient orthogneissification microstructures, indicating signifi-
cant deformation associated with the D2 phase. This ductile to brittle phase con-
tributed to the gradual transformation of the magmatic texture towards a gneissic 
texture.  

Interpretation of the structures, based on a relative chronology, has enabled 
three major successive deformation phases to be reconstructed: an initial ductile 
D1 phase, a marked sinister D2 phase, and a late dextral D3 phase, of weaker in-
tensity, but locally identifiable by the alignment of low-temperature solid-state 
microstructures. 
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