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1. INTRODUCTION 
 

The Quadrilátero Ferrífero is a region located in the center-south of the state of Minas 

Gerais and has an extension of approximately 7,000 square meters. The region was 

discovered in the late seventeenth century and it is home to important mining cities, such 

as Ouro Preto, Itabira, Mariana, among others. The discovery of gold in the late 

seventeenth century attracted large migration flows of prospectors and boosted the 

population growth in the region. 

Currently, the Quadrilátero Ferrífero (QF) is an area of great importance for the economic 

development of the state, especially in the steel sector. It stands out in the national 

economic scenario due to its great mineral wealth, with gold, manganese, and iron being 

the main minerals exploited. The region is considered to be the largest national producer 

of iron ore (60%) of Brazilian production. 

The Student Chapter of the Federal University of Rio Grande do Sul (SEG-UFRGS), 

along with other student chapters in Brazil, organized a field trip to the Quadrilátero 

Ferrífero region on December 3rd and 4th. The itineraries were structured by the organizing 

committee of the III ENAGE (National Meeting of Economic Geology), which took place 

in the city of Ouro Preto (MG) from December 1st to 4th. Three student members of the 

UFRGS student chapter participated in the field trip together with members of other 

chapters in Brazil. The group was accompanied by professors Dr. Maximiliano de Souza 

Martins and Dr. Issamu Endo, both associated with the Federal University of Ouro Preto 

(UFOP). 

The activities in the field trip involved: i) visits to operating mining fronts; ii) deactivated 

underground galleries; and iii) visualization and contextualization of geological and 

historical aspects of mineral exploration, with an emphasis on gold, imperial topaz, and 

iron ore occurrences. The itinerary was divided into two days. On the first day, December 

3rd, the trip was focused on the geological contextualization of the east and west flanks of 

the Moeda Syncline. On the second day, December 4th, the group visited the region of the 

Dom Bosco Syncline, Cauê Formation, and the Basal Detachment Zone of the Ouro Preto 

Nappes System. 
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2. PARTICIPANTS 
 

The 03 (three) members of the UFRGS student chapter who joined the field trip are 

undergraduate and graduate Geology students. The selection of participants was based on 

the availability and interest of the students in being part of the field trip. 

Table 1 – list of participants of the field trip 

NAME OCCUPATION INSTITUTION SEG MEMBER ID 

Christian Meneghini Graduate student 
SEG UFRGS S.C 

Member 
920090 

Greice Roloff 
Undergraduate 

student 

SEG UFRGS S.C 

Vice-president 
920089 

Isadora Munari Graduate student 
SEG UFRGS S.C 

President 
914849 

 

3. LOCATION OF THE VISITED MINES 
 

The field trip was divided into 03 (three) distinct itineraries. However, the students from 

the SEG UFRGS student chapter participated only in itineraries II and III. The 

participants from the various chapters of Brazil were able to get to know different regions 

of the QF and expand their geological knowledge through the exchange of information 

among themselves. The participants of itinerary II were accompanied by Professor Dr. 

Maximiliano de Souza Martins, while itinerary III was guided by Professor Dr. Issamu 

Endo.  

Below is a satellite image (Fig. 1) showing the visited points. 
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Figure 1 - satellite image showing the location of the visited points. Source: Google 

Earth (2022). 

4. GEOLOGICAL SETTING 

 

The study area is located in the southern portion of the São Francisco Craton and refers 

to the region of the Quadrilátero Ferrífero (QF). The region is composed of Archean 

basement and supracrustal units, integrating Paleoproterozoic units, surrounded by 

deformed Neoproterozoic units (Fig. 2). 

The Quadrilátero Ferrífero region presents a polydeformed terrain marked by extensional 

and compressional events, comprising three main cycles: Jequié Cycle, Transamazonian 

Cycle, and Brasiliano Cycle (Endo, 1997). 

The geotectonic evolution begins in the Archean basement, composed of TTG gneissic 

and granitoid complexes dated at around 3.0 Ga, which were overlapped by a sequence 

of Archean supracrustal vulcano-sedimentary rocks of the greenstone belts type, dated 

from 2.8 to 2.6 Ga, corresponding to the Rio das Velhas Supergroup (Alkmim & Marshak, 

1998). 
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Figure 2 - A) The São Francisco craton in the geotectonic scenario of western 

Gondwana; B) Lithostratigraphic units of the Quadrilátero Ferrífero. Source: Madeira et 

al., 2019. 

 

The Rio das Velhas Supergroup is subdivided into three main Groups and displays 

characteristic units that evidence the evolution of a complete Wilson cycle. The basal unit 

of the Supergroup corresponds to the Quebra Osso Group composed of pillow lavas, 

komatiites and potassium-rich granitoids; the Nova Lima Group, comprising the 

intermediate unit, is composed of metavolcanic rocks, carbonates, banded iron formations 

and metapelites; in transition to the Maquiné Group, mostly composed of metasandstone, 

integrating the top of the Supergroup (Madeira et al. 2019; Gonçalves 2021). 
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Around 2.7 billion years ago, the first deformational event occurred in the units of Rio 

das Velhas Supergroup, characterized as the Jequié Orogenic Cycle. This event led to the 

closure of the brief basin, which resulted in the construction of continental masses under 

metamorphic conditions (ranging from green schist to medium amphibolite facies) 

(Alkmim & Marshak 1998; Endo 1997; Madeira et al. 2019). 

The Jequié Cycle was followed by the consolidation of the Archean supercontinent. After 

this, the Archean units underwent a Paleoproterozoic taphrogenic process resulting from 

lithospheric extensional efforts. Then a new Wilson cycle dated to around 2.5 billion years 

ago began (Endo, 1997; Madeira et al., 2019; Gonçalves, 2021). 

With the gradual extensional process, a rift-type basin was then formed, which 

constructed a new depositional sequence characterized as the Minas Supergroup. The 

units of the basal portion of the Minas Supergroup correspond to the Caraça Group, that 

is composed of metaconglomerates and metarenites intercalated with metapelites 

(Alkmim & Marshak, 1998; Madeira et al., 2019; Gonçalves, 2021). The sedimentary 

basin called the Minas basin gradually evolved into a passive margin, transitioning from 

clastic sedimentation to chemical sedimentation. It resulted in the units of the Itabira 

Group, that is composed of metapelites, banded iron formations (BIF), and carbonates 

(Madeira et al. 2019; Gonçalves 2021). 

The evolution of the passive margin occurred simultaneously with the event of Earth's 

atmospheric oxidation, resulting in a typical unit - banded iron formations (BIF), which 

compose large economic deposits of iron and important traces of Earth's biological 

evolution (Madeira et al., 2019; Gonçalves, 2021). Around 2.2 billion years ago, the 

influence of the Transamazonian Cycle caused a convergence of the masses, which 

exerted compressive efforts on the basin, ceased the spread of the passive margin, and 

progressed towards the closure of the Minas basin. Sedimentation changed from shallow 

marine to terrigenous, consolidating the units of the Piracicaba Group, composed of 

metarenites intercalated with metapelites (Endo, 1997; Madeira et al., 2019; Gonçalves, 

2021). 

After the closure of the passive margin basin, an accretionary orogenic process of the 

crustal masses followed, depositing the units of the Sabará Group. The Sabará Group is 

mainly composed of metavolcanic rocks, metarenites, and metadiamictites, and presents 
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an angular unconformity with the underlying Piracicaba Group (Alkmim & Marshak, 

1998; Gonçalves, 2021). With the gradual convergence caused by the Transamazonian 

Cycle, an orogenic system was constructed and resulted in regional fold zones and the 

progressive regional metamorphism of the units of Minas Supergroup, ranging from 

lower green schist to upper amphibolite facies (Endo, 1997; Madeira et al., 2019; 

Gonçalves, 2021). 

 

 

Figure 3 - Geotectonic evolution of the Quadrilátero Ferrífero during the 

Transamazonian Cycle. Source: Alkmim & Marshak, 1998. 

Upon reaching its peak, the accretionary orogeny undergoes extensional collapse and 

result in normal faults, overlain by terrigenous sedimentation. This establishes the units 

of the Itacolomi Group composed of metaconglomerates and metasandstones, dated to 

2.05 Ga. The Itacolomi Group constitutes the stratigraphic unit at the top of the 
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Quadrilátero Ferrífero, mainly arranged over the Engenho Fault (Fig. 3) (Alkmim & 

Marshak, 1998; Gonçalves, 2021). As mentioned in the field by Professor Dr. 

Maximiliano de Souza Martins, at the end of the Transamazonian Cycle, the Rios das 

Velhas thermal event followed, marked by the dome uplift of the Rio das Velhas 

Supergroup. The dome uplift occurred due to basal decompression of the extensional 

collapse combined with thermal isotopic decay, which raised the past basement locally 

over the contemporary rocks of the Minas Supergroup. It reversed the flanks of pre-

existing folds stratigraphically, supported by the presence of thermal metamorphism 

aureoles with evident garnet intergrowth. 

With the beginning of a new process of continental plate extension, dated to 1.7 Ga, the 

Espinhaço rift taphrogenesis was established in the Quadrilátero region, causing 

intrusions of mafic dikes intersecting all lithostratigraphic units of the Quadrilátero (Fig. 

4) (Madeira et al., 2019; Gonçalves, 2021). Following extensional and compressional 

processes, the area entered a period of tectonic quiescence that ended with the Brasiliano 

Orogenic Cycle, dated to 700 Ma, when the units arranged in the Quadrilátero 

experienced the action of new compressive efforts from the building of the Araçuaí 

Orogen in its distal portion. This event resulted in extensive folding and thrusting belts 

with westward vergence over the São Francisco Craton. It overlayed and deformed 

previous units, which formed the current configuration of the Quadrilátero Ferrífero 

(Alkmim & Marshak, 1998; Madeira et al., 2019; Gonçalves, 2021). 
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Figure 4 - Stratigraphic column of the Quadrilátero Ferrífero. Source: Alkmim & 

Marshak, 1998. 

 

5. DAILY REPORT 

 

After gathering all the participants of the III ENAGE excursions at the Institute of 

Geosciences of the Federal University of Ouro Preto, the students were divided according 

to their groups and then departed to the respective points of each itinerary. 

 

5.1 December, 3th – Itinerary II (Moeda Synclinal) 

 



 

 11 
 

 The first location is situated in the Archaeological Site of Cata Branca Mine, an 

environmental preservation area of VALE in the city of Itabirito - MG. It was accessed 

through the road that connects Itabirito to Cata Branca Mine (UTM coordinates: zone 23S 

longitude 620.708 E and latitude 7.764.019 N, altitude 1320 m, datum SIRGAS 2000). 

After the geological context of the Quadrilátero Ferrífero explanation, the group visited 

the Cata Branca Mine, which operated between the years 1840 and 1844. It consisted of 

a mine with gold mineralization, extracted through the open-cut method (Fig. 5). The 

mine has approximate dimensions of 90 meters in length and 30 meters in width. It is also 

of great depth, with several underground galleries, although not yet measured. History 

tells of a collapse that occurred in 1844, which obstructed the entrance of the gallery, 

trapping the miners who died inside. At the time, the mine belonged to the Brazilian 

Company and was shut down after this tragedy. 

 
Figure 5 - Entrance of the Cata Branca Mine, showing the open-cut mining method. 

 

The genesis of the Cata Branca Mine is associated with hydrothermal processes, which 

took advantage of E-W fault structures for their lodging and crystallization. The adjacent 

host rocks to the mineralization comprise phyllites and metapelitic rocks of the Minas 
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Supergroup, with an approximate age of 2.4 Ga, belonging to the Caraça Group and 

Moeda Formation of Paleoproterozoic age. Quartz minerals associated with sulfates were 

also noted as gangue, evidenced by their whitish coloration on the walls of the mine. In 

addition, there were ferruginous portions, reflecting the oxidation of the iron element 

present in the aforementioned metapelitic rocks. 

In the area, it was observed the ruins of an old beneficiation system, located below the 

mine. It was installed there to take advantage of the local topography. It consisted of 

rudimentary crushing and grinding equipment, efficiently arranged and made up of the 

host rocks. Remnants of Roman influence are preserved in the circular structures that 

served as support for the entire mining enterprise (Fig. 6). 

 

 
Figure 6 - Image of the beneficiation system built with the metapelitic host rocks. Note 

in the center, the circular structures referring to Roman influence. 

 

Ascending topographically, in reference to the Cata Branca Mine, the group visited a 

deactivated underground mine with the same geotectonic context and composition of the 

metapelites of the Rio das Velhas Supergroup, equivalent to Mesoarchean rocks with an 
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approximate age of 2.8 Ga. This mine lithostratigraphically belongs to the top of the Nova 

Lima Group. During the exploitation period, the mine hosted large gold mineralizations, 

whose genesis is similar to the hydrothermal processes that originated the veins of the 

Cata Branca Mine, as well as the similar mineralogy of quartz minerals, comprising 

gangue minerals and the large presence of sulfate associated with oxidized ferruginous 

regions (Fig. 7). 

 

 
Figure 7 - A) Underground gallery; B) Hydrothermal vein and ferruginous portions; C) 

Aspect of the metapelitic host rock (phyllites) and the sulfide portions in white. 

 

Structurally, the itinerary region is positioned on the inverted east flank of the 

Moeda Syncline, marking the contact between rocks of the Rio das Velhas Supergroup 

and the Minas Supergroup. This flank is characterized as inverted, as it places the oldest 

basal units of the Rio das Velhas Supergroup above the lithotypes of the Minas 

Supergroup. On a lithostratigraphic aspect, the inverse occurs, with rocks of the Minas 

Supergroup placed above the Rio das Velhas Supergroup. This is explained by the greater 

susceptibility to weathering of the rocks of the Rio das Velhas Supergroup, which are 

more easily eroded (Fig. 8). 

A) B) 

C) 
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Figure 8 - Photo showing the contact (red line) between rocks of the Minas Supergroup 

(upper portion) and lithotypes of the Rio das Velhas Supergroup (lower portion). 

 

5.2 December, 3th – Itinerary III  

On the first day of excursion III, after taking materials such as a hammer, 

magnifying glass, and compass and filling out forms, the students headed to the first point 

of the excursion located in “Serra da Moeda”, about 86 km northwest of the city of Ouro 

Preto. 

Initially, Prof. Issamu Endo presented the new map of the Quadrilátero Ferrífero, 

explained the entire geological context of the area and discussed the main updates and 

proposed changes for a new understanding of some geological issues in the region (Fig. 
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9. A). Then, at this first stop, the students were able to observe quartzites from Moeda 

Formation (Figs. 9. B and C) and take structural measurements. They obtained an average 

attitude of 090/45 for the schistosity of the rock, 070/45 for the bedding, and 095/45 for 

intersection structures. They also observed the relation between schistosity and bedding. 

It was observed that there is a counterclockwise movement in which the schistosity meets 

the bedding, in the context of association with the Moeda Syncline and Curral Nappe. 

 

Figure 9. A) Members of the itinerary III. B) Students walking to the outcrop. C) 

Outcrop of road cut at Point 1. 

Going to the next point, the group walked southwest to Point 2. It is inserted in the Rio 

das Velhas Metamorphic Complex and consists of the Mamona Suite, which marks the 

last event of the Complex with Archean age of approximately 2.7 Ma. This suite was 

practically not influenced by the events that occurred during the Brasiliano, but rather, by 

the Transbrasiliano. In this outcrop, it was possible to observe the granitoid rock (Figs. 

10. A and B), affected by shear faults with westward vergence. It was also possible to 
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take structural measurements of the faults that composed the shear zone and of the S-C 

structures (Figs. 10. C and D). 

In addition, the concept of spreading was discussed. This concept is consisted of a 

constantly moving vein structure, where a spacing is generated. It facilitates and allows 

the passage of fluids that carry ore and enable its deposition in these and other secondary 

structures. Based on the mapping of these structures, it is possible to have a better 

understanding of the mineralizing system and also more efficiency in the scheduling of 

drilling holes, for example, with a better chance of being assertive in the prospecting of 

mineral deposits. 

 

Figure 10. A) Photo of the granite outcrop. B) Step-like structures generated by 

shearing. C) S-C structure. D) Detail of the S-C structure. 
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At the next stop, we observed the evolution of the rocks from the previous point, which 

underwent a transformation process, giving rise to the mylonites found in this outcrop 

(Fig. 11), belonging to the Moeda-Bonfim Shear Zone. The kinematics observed in the 

field allows for determining a sinistral movement, and the body reflects a south to north 

vergence, with an average attitude of 090/40. 

 

Figure 11. Photo of the mylonite outcrop observed at Point 3. 

At the same area, we visited a second outcrop containing the contact between quartzitic 

and granitic rocks (Fig. 12), where we discussed tectonic relationships (between “Serra 

da Moeda” and Curral Nappe) developed in the Basal Detachment Zone of Curral Nappe 

and associated structures on the western flank of Moeda Synclinal. At this point, Prof. 

Issamu raised the question that a detachment zone is usually sub-horizontal, but in this 

case, it is sub-vertical, at an angle of around 60 degrees. This occurrence can be explained 

by the concept of situations where fluid generation in the system allows for detachment, 

considering that fluid percolation interacts with the rock in a way that weakens it, 

allowing for the sliding of one package over another. In this case, the fluid pressure was 

possibly trapped by a layer of phyllite higher up in the stratigraphy, which ended up 
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trapping this fluid and allowing detachment. In this context, the high angle can be 

explained by a theory of domes and keels, with normal movement. 

 

Figure 12. A) Contact between quartzite (above) and deformed granitoid (below). B) 

Photo of the detachment zone outcropping between quartzite and granitoid. 

After the outcrop at point 3, the group moved on to the scheduled visit for the afternoon. 

The fourth point was at the Cata Branca Mine archaeological site, owned by Vale 

company. The site is situated in a fault zone that juxtaposes the Rio das Velhas Group 

over the Moeda Group. The field trip group walked around the archaeological site and 

had the opportunity to see different outcropping areas along it. At one of the outcrops, the 

participants observed the contact between the two groups, represented by quartzite and 

phyllite (Fig. 13. A). The group also identified different sets of veins with truncation 

relationships (such as the veins with azimuth 290º truncating another set of veins with 

azimuth 250º), another set with N30E direction, and a newer one with a north-south 

orientation. Along the route, old abandoned galleries were visited (Fig. 13. B). All of 

them shows an east-west direction, indicating that the mineralization also had this 

attitude, and therefore the gallery followed its extension. On the other hand, structures 

that have a southeast-northwest direction (close to 110º az) still remain preserved and 

have not been mined, suggesting that in this direction, the rock was barren. In the end, it 
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was possible to deduce and reconstruct through the attitudes that the mineralized structure 

is actually a pull-a-part context. 

 

Figure 13. A) Contact between quartzite (left) and phyllite (right). B) Old gallery at 

Cata Branca Mine. 

The fifth visited point is located near the Cata Branca Mine. At this point, the group 

discussed the contact and angular unconformity between the Minas Group, of 

Paleoproterozoic age, and the Rio das Velhas Group, of Archean age. It was collected 

structural measurements from both groups. The average bedding orientation of the Rio 

das Velhas Group is 355/70, while the Minas Group has a bedding attitude around 130/80. 

After plotting the main attitudes of both groups on a stereogram, it was observed that 

there is an angular difference of 55º between the two bedding planes representing the 

groups. However, there are places where this angular variation can reach up to 90º 

difference between the bedding planes, because when the Minas Group was deposited, 

the Rio das Velhas Group was already deposited and had already undergone folding, 

which explains the variation in angular differences between both groups. 



 

 20 
 

 

Figure 14. Photo of an outcrop showing the relationship between bedding and foliation 

of the rock. 

5.3 December, 4th – Itinerary II (Dom Bosco Synclinal) 
 

The group visited an area of a deactivated “garimpo” activity (as informal mining in 

Brazil is known), where occurred the exploitation of imperial topaz (Fig. 15). The area is 

located in the region of Dom Bosco, district of Ouro Preto-MG (UTM coordinates of 

640,089 m E/7,741,847 m N, zone 22S and altitude of 1,306 m, datum SIRGAS 2000). 
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Figure 15 - Photos showing the cut of the deactivated “garimpo”. Note the texture and 

foliation of the metapelites that host the imperial topaz mineralization in carbonate 

lenses associated with the host rocks. 

Structurally, it is located in the region near the axis of the Dom Bosco Syncline. The 

occurrences of imperial topaz originate from the reaction of hydrothermal fluids with 

carbonate lenses, in which fluorine, which is predominant for topaz formation, is carried 

from the present carbonates, in this case, in the Cercadinho Formation, with an age of 2.3 

Ga. (Siderian), inserted in the Piracicaba Group (Minas Supergroup). The host rocks of 

the mineralization (Fig. 16) consist of metapelites (phyllosilicates) rich in sericite that 

generate a marked crenulation cleavage and crystals of hematite and magnetite (of 

metamorphic origin), with the latter fully visible in porphyroblasts. The reddish color 

indicates the strong presence of iron from the oxidation of these minerals. 
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Figure 16 - Detail of the presence of magnetite crystals embedded along the foliation. 

The reddish color of the rock (phylite), which is a product of hematite oxidation, can be 

observed. 

 

Downstream from this point, alluvial prospecting was carried out in a stream located at 

UTM coordinates longitude 639,655 m E/latitude 7,742,387 m N, at an altitude of 1272 

m. In this activity, shovels, sieves, and gold pans were used. After sieving the desired 

particle size fraction, a visual analysis was performed for manual separation and 

collection of imperial topaz, the main target of this study area. Topaz samples were 

obtained during the practice, as shown in Figure 17. 
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Figure 17 - Imperial topaz crystal obtained during prospecting. 

 

5.4 December, 4th – Itinerary III  
  

On December 4th, 2022, the group visited the Pico Mine, controlled by Vale company. 

The mine is located in the surroundings of the city of Itabirito (MG), about 55 km 

northwest of Ouro Preto (MG) (Fig. 18. A). The students and Prof. Issamu Endo (UFOP) 

were received by the responsible geologists within the mining complex, Daniela and 

Kleverson, for a guided visited. This mine has three pits: Galinheiro, Centro, and 

Sapecado. They all occur on the east flank of the Moeda Syncline. On this day, the group 

was composed of nine (9) undergraduate students from SEG student chapters at UFRGS, 

UFMG, UNESP, UFG, and UFRJ universities. 
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Figure 18: A: Entrance to Pico Mine - VALE. B: First stop with a view of the 

Galinheiro Mine. 

Upon arrival, documents were collected for registration purposes. Then, the participants 

received visitor badges, as required by the company's regulations. Personal protective 

equipment (PPE) and signaling equipment were also distributed. After touring the 

company's surroundings, the extent of ore extraction at the Pico Mine (Fig. 18. B) could 

be observed. The group stopped at the first proposed point of visit, the Galinheiro Mine, 

which was currently inactive due to not meeting product specifications for exportation 

and the geometry of the pit. It was discussed the regional and local geology, involving 

the Cauê Formation, a Paleoproterozoic age formation enriched in iron ore, which was of 

interest to the company (Fig. 19. A). 

 

 

 

 

 



 

 25 
 

 

Figure 19 A: Compact iron ore related to the Cauê Formation at the Galinheiro Mine. B: 

Altered amphibolitic itabirite. C: Siliceous itabirite. 

At the Galinheiro Mine, the Friable and Siliceous Itabirite varieties (Fig. 19. C) are found, 

which are classifications specific to the company that involve product quality, export 

specifications, and composition. At the same location, the Goethitic and Amphibolitic 

Itabirite types are found, which, when altered, have a "rotten wood" appearance and are 

unsuitable for mining (Fig. 19. B). 

According to Professor Issamu Endo, the current genesis model for the Cauê Formation 

is described as a deposition of banded hematite in a passive margin with volcanic 

contributions. Certainly, the evolution of the deposit went through supergene and 

hydrothermal processes induced by orogeny, enriching the itabirite in hematite by 

dissolving/leaching the portions richest in silica (jaspilite), in several episodes distributed 

in time. According to the model, the hydrothermalism occurred through crustal 

discontinuities that occur as faults and dike swarms promoting the leaching of the 
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itabirite. The leaching occurred as a differential process within the basin, being more 

intense in the central portions producing ore more enriched in metallic hematite, and less 

intense at the edges of the basin, producing itabirite with an expressive content of 

siliceous compositional bands. This is because in the more central portions of the basin, 

the water input was more present for the leaching of silica in the hydrothermal process. 

After the discussions on the genesis of the deposit, the students took measurements of the 

compositional banding attitude of the Itabirite, resulting in (100/80). The compositional 

banding within the Galinheiro Mine is locally restricted and with discordant portions in 

its attitudes. This aspect could be understood as further evidence for hydrothermalism as 

an enrichment process through the reactivation of dikes by a transpressive tectonic event, 

since the main metamorphic event related to the Paleoproterozoic Transamazonian event, 

should occur regionally and with concordance in the banding (Figs. 20. A-B and Fig. 21. 

A). 

 

 
Figure 20: A: Discordance of attitudes between compositional banding, between 

siliceous itabirite (on the left) and compact itabirite (on the right). B: Picture of the 

participants and, in the central right portion of the background, a location with non-

leached ore, discordant with the surrounding structures. 

After the visit of Galinheiro Mine, the group made a 40-minute break for lunch, which 

was offered by the company in their communal facilities. The next point visited was the 
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Sapecado Mine, where the “Pico do Itabirito” (Itabirito Peak) occurs. It has approximately 

1600 m of altitude, and is a representative location of the Brazilian Banded Iron 

Formations (BIFs) of the Cauê Formation. The group had a brief discussion about the 

genesis of this geological monument. Its prominence on the terrain can be understood due 

to the portions more enriched in compact hematite, a more resistant ore (Fig. 21. B). At 

this location, the group thanked and said goodbye to the geologists and technicians who 

accompanied us during the visit. 

 

Figure 21: A: Prof. Issamu Endo explaining the attitude relationships between the ore 

banding and discussing the current mineralization model. B: View of the Itabirito Peak 

in the Sapecado Mine. 

The last stop of the field trip was about 100 meters away, on a local road heading towards 

Bartolomeu (MG), north of the Ouro Preto junction on the Inconfidentes Highway (Fig. 

22. A). There the group observed the evidence of a shear zone related to the Nova Lima 

mines, which is related to the Ouro Preto Nappe system. The road is located at the division 

between the Cauê Formation and the Cercadinho Formation. The latter is formed by 
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phyllonites (Fig. 22. B). At this location, it was identified schistosity, compositional 

banding, and intersection lineation in the itabirite. 

Figure 22. A) View of the outcrop of the Cercadinho Formation. B) Sample of 

phyllonite from the same formation. 

The group discussed the proposal that the shear zone was absorbed by the schistosity 

when folding rotation and overturning occurred. The schistosity, therefore, is related to 

the previous shortening event and not to the shear zone. After this last point, the excursion 

group returned to the UFOP campus in Ouro Preto, where the students thanked Prof. 

Issamu Endo for the days of learning and concluded the field trip. 

 

 

 

 

 

 



 

 29 
 

 

6. FINANCIAL REPORT 
 

This Field Trip was mostly sponsored by the Stewart Wallace Fund Grant. The 

financial statement of the Field Trip is detailed in table 4 below. 

  

Table 4 - Financial statement of the Field Trip. 

EXPENDITURES* $ (BRL) $ (USD) 

Airplane tickets + transportation bus 3,916.61 809.24 

Accommodation  770.00 159.10 

Food 240.00 49.59 

Ticket ENAGE 99.00 20.46 

Total 5,025.61 1038.39 

SEG/Stewart R. Wallace Fund Grant R$ 4.965.69 1026.00 
*Exchange rate at August 12th, 2022: 1 USD = 4.84 BRL 
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