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The Geological Map of Brazil at the 1:5,000,000 scale was recently updated by the Geological Survey 
of Brazil (SGB-CPRM), in view of the availability of several geological maps and datasets released after 
the previous version, published in 2001. In this context, the methodology applied to the preparation of 
the map is presented here, together with a proposed framework for representing the Brazilian territory in 
terms of geological compartments. The work began with the acquisition of vector datasets available 
from SGB-CPRM at multiple scales, followed by the definition of a set of guiding assumptions, 
including the minimum mappable area, the lowest stratigraphic hierarchies to be adopted (Formation, 
Group, Complex, and Suite), the tectonic structures to be represented, the prioritization of the most 
recent geological cartography, and the con-sistent application of a unified methodology across the 
entire country. Following the compilation of vector files at the 1:5,000,000 scale, it became possible to 
apply a con-sistent proposal for the geological compartmentalization of Brazil, based on the 
characterization of the main geological, geochronological, and structural units mapped and exposed in 
the country, as well as on previous conceptual frameworks. This approach allowed Brazil to be initially 
subdivided into cratons (23% of the national territory) and mobile belts and cratonic covers (17% of 
the territory) associated with the Brasiliano Orogeny (Neoproterozoic), in addition to the Phanerozoic 
covers and basins (60% of the territory). The cratons are represented by the Rio de La Plata, Luiz 
Alves, São Francisco, São Luís, and Amazon cratons, whereas the mobile belts correspond to the 
Borborema, Tocantins, and Mantiqueira provin-ces, as well as marginal belts and Neoproterozoic 
cratonic covers. The main representatives of the Phanerozoic covers and basins include the 
Amazonas, Parnaíba, Paraná, and Coastal provinces, in addition to the Parecis, Bananal, Pantanal, 
Sanfranciscana, Recôncavo–Tucano–Jatobá, Araripe, and Guaporé basins.

Geological map of Brazil - 2025 (scale 1:5,000,000): Methodology and main 
geological compartments

1. Introduction

The Geological Map of Brazil at the 1:5,000,000 scale
(Medeiros et al. 2025a, b) was prepared by the Geological Survey 
of Brazil (SGB-CPRM) as part of the Geology for Sustainable 
Mining initiative, within the Safe and Sustainable Mining Program, 
which encompasses the largest country in South America, 
representing 46% of the continent’s territory (Figure 1).

The preparation of the map was conceived in response 
to the availability of hundreds of geological maps released 

since the publication of the last Geological Map of Brazil at the 
1:5,000,000 scale in 2001.

Considering the importance of systematization and 
the main results achieved, this study emphasizes the 
methodology applied and the key assumptions adopted 
in the preparation of the vector files (shapefile) and the 
layout in PDF format, as well as the characteristics of the 
proposed geological compartmentalization of Brazil into 
cratons, mobile belts and cratonic covers, and Phanerozoic 
covers and basins.
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2. Materials and Methods

The development of the Geological Map of Brazil at the 
1:2,500,000 and 1:5,000,000 scales was conducted following 
a systematic approach structured into four main stages: (a) 
survey and acquisition of geological cartographic data available 
in GeoSGB, the SGB-CPRM database, along with the definition 
of methodological assumptions; (b) insertion, organization, and 
standardization of vector files within a Geographic Information 
System (GIS) environment using ArcGIS Pro software; (c) 
cartographic generalization of the vector files to the 1:2,500,000 
scale; and (d) preparation of the final layout and generation of the 
map at the 1:5,000,000 scale.

2.1. Survey and acquisition of geoscientific data and 
methodological assumptions

Vector datasets (shapefile format) from geological maps 
available in the GeoSGB database were selected, with scales 
finer than 1:100,000 and available up to June 2024. These 
data supported the preparation of the Geological Map of Brazil 
(GMB) at the 1:2,500,000 scale (shapefile format) and the 
1:5,000,000 scale (PDF format).

In addition to preexisting geological maps representing the 
country at the 1:2,500,000 (Bizzi et al. 2003) and 1:5,000,000 
(Schobbenhaus Filho 2001) scales, several other maps (124) 
at more detailed scales were also used, along with scientific 

FIGURE 1. Cartographic representation of Brazil in the context of South America.
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articles, books, dissertations, and graduate theses, as listed in 
Medeiros et al. (2025b).

Based on a preliminary analysis of the available data at 
different scales, the following methodological assumptions 
were established:

a) Avoid lithostratigraphic polygons overlapping or 
encroaching upon drainage networks and water bodies:

b) Do not represent polygons with an area smaller than 
156.25 km², equivalent to a square of 12.5 km by 12.5 km 
at the 1:2,500,000 scale, in accordance with the Minimum 
Mappable Area methodology (IBGE 2006);

c) Whenever possible, use Formation as the lowest 
hierarchical unit in Phanerozoic basins;

d) Whenever possible, use Group, Complex, and Suite as 
the lowest hierarchical units in basement and crystalline units 
(Archean to Cambrian);

e) Represent only the most significant tectonic structures;
f) Prioritize the compilation and integration of existing 

maps, avoiding new interpretations;
g) Prioritize information and cartography from the most 

recent maps over older ones, and favor geological maps over 
geological-geophysical maps;

h) Use only products published in GeoSGB, preferably up 
to the year 2024;

i) Apply the methodology consistently across the entire 
country.

2.2. Datasets standardization in the ArcGIS Pro pla-
tform

After the acquisition of the shapefiles, a geodatabase was 
structured in ArcGIS Pro, in which the data were organized 
(Figure 2) according to the procedures described below:

a) Polygon Area Calculation: A field was added to the 
attribute table of the lithostratigraphic layer to calculate 
polygon areas, using the Polyconic cartographic projection 
and the SIRGAS 2000 Brazil Polyconic datum.

b) Polygon Filtering by Area: Polygons with an area smaller 
than 156.25 km², equivalent to a square of 12.5 km by 12.5 
km, that is, 0.5 cm by 0.5 cm at the 1:2,500,000 scale, were 
selected and individually evaluated for removal, based on the 
Minimum Mappable Area methodology (IBGE 2006).

c) Polygon Filtering by Width: Polygons that passed the 
area filtering were subsequently evaluated for width. Even if 
their area exceeded 156.25 km², they would not be visible 
at the 1:2,500,000 scale unless they had a minimum width 
greater than 10 kilometers. This threshold was also derived 
from the Minimum Mappable Area methodology (IBGE 2006).

d) Preliminary Editing of Sedimentary Covers: Due to their 
physical nature, sedimentary covers commonly exhibit highly 
irregular shapes and complex geometries. Given their intricate 
outlines and numerous reentrants, automated processing 
generates outputs that require extensive editing. Therefore, 

FIGURE 2. Example of the densification of lithostratigraphic polygons and geological structure line features 
processed in the ArcGIS Pro platform during the initial phase of the project
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the generalization process began with alluvial polygons that 
did not meet the area and width criteria.

e) Automated Process: Since the vector datasets 
used contained more detail than required for the target 
product, polygons smaller than the threshold defined by 
the methodology were removed through aggregation with 
adjacent polygons, taking geological attributes into account.

f) Edge Smoothing: For the shapefile at the 1:2,500,000 
scale, the polygon edges were intentionally not smoothed 
following the previously described procedures. However, for 
the generation of the map in PDF format at the 1:5,000,000 
scale, geometric simplification of polygon boundaries was 
applied selectively to improve visualization and to prevent line 
overlap in more densely represented areas.

2.3. Generalization of vector datasets (shapefiles) to 
the 1:2,500,000 scale

The procedures described in the previous section were 
applied to four individualized segments of the country for 
generalization, adjustment, and compatibility among the 
represented elements (lithostratigraphic units, structures, 
planimetry, mineral resources, and oceanic features), as 
shown in Figure 3.

After the completion of activities in each segment, 
the regions were integrated into a single file, which was 
then subjected to technical review, standardized, and 
subsequently made available on the SGB-CPRM portal 
(Figure 4).

FIGURE 3. Segmentation of Brazil into blocks (Northeast and Northern Amazonia, Southern Amazonia, South, 
and Southeast) for editing and consistency of geological and cartographic elements.
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2.4. Preparation of the map layout at the 1:5,000,000 
scale

The geological map in GeoPDF format at the 1:5,000,000 
scale was generated from the shapefiles prepared at the 
1:2,500,000 scale. To adapt the data to the new scale, 
additional generalization was applied to the mapped elements, 
as well as the grouping of certain units into higher hierarchical 
levels (Table 1).

The premise of not emphasizing boundary lines between 
lithostratigraphic unit polygons was also adopted, with these units 
instead identified within the map by corresponding numerical 
codes. Under this approach, the layout of the Geological Map of 
Brazil at the 1:5,000,000 scale is presented in Figure 5.

3. Geological Compartments

The geological compartmentalization of Brazil into 
cratons, provinces, belts, covers, and related units has been 
presented in the literature for several decades, with particular 
emphasis on the proposals of Almeida et al. (1981) and Bizzi 
et al. (2003).

Using geological cartography of the outcropping units at the 
1:5,000,000 scale and the frameworks available in the literature, 

Medeiros et al. (2025a, b) proposed a compartmentalization of 
the country based on two approaches.

The first compartmentalization (Figure 6) comprises 
cratons (23% of the Brazilian territory) and mobile belts 
and cratonic covers (17% of the territory) associated with 
the Brasiliano Orogeny (Neoproterozoic), in addition to 
Phanerozoic covers and basins (60% of the territory). The 
second proposal corresponds to a more detailed subdivision 
of the previous configuration, as highlighted in Figure 7.

3.1. Amazon Craton

The Amazon Craton (AC) constitutes one of the most 
prominent Precambrian geotectonic entities in South America, 
with approximately 1.6 million km² of outcropping area in Brazilian 
territory (Figure 7). It extends across the states of Pará, Amapá, 
Roraima, Rondônia, and Acre, as well as parts of Mato Grosso 
and Mato Grosso do Sul, continuing beyond national borders into 
Bolivia, the Guianas, Suriname, Venezuela, Colombia, Peru, and 
Paraguay. Within Brazil, the AC is tectonically bounded to the east 
and south by the Tocantins and Paraná provinces, respectively, 
and is overlain by sedimentary rocks of the Amazonas and 
Parnaíba provinces, as well as by the Pantanal, Guaporé, and 
Parecis basins (Figure 8).

FIGURE 4. Shapefile of the geology/lithostratigraphy of Brazil at the 1:2,500,000 scale, available on the 
SGB-CPRM website (https://geosgb.sgb.gov.br/) in 2025.
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TABLE 1. List of units grouped into higher hierarchical levels than those represented at the 1:2,500,000 scale.

Unit Unit Unit

Cenozoic covers Tonian–Cryogenian granitoids Mesoarchean granitoids

Cretaceous–Paleogene alkaline complexes Tonian granitoids Ediacaran–Cambrian mafic–ultramafic rocks

Cryogenian alkaline rocks Stenian granitoids Ediacaran mafic–ultramafic rocks

Ectasian alkaline rocks Ectasian granitoids Cryogenian mafic–ultramafic rocks

Rhyacian–Orosirian alkaline rocks Calymmian granitoids Tonian mafic–ultramafic rocks

Rhyacian alkaline rocks Statherian granitoids Stenian mafic–ultramafic rocks

Neoarchean alkaline rocks Orosirian–Statherian granitoids Ectasian mafic–ultramafic rocks

Cambrian granitoids Orosirian granitoids Calymmian–Ectasian mafic–ultramafic rocks

Ediacaran–Cambrian granitoids Rhyacian–Orosirian granitoids Statherian mafic–ultramafic rocks

Ediacaran granitoids Rhyacian granitoids Orosirian–Statherian mafic–ultramafic rocks

Cryogenian–Ediacaran granitoids Siderian–Rhyacian granitoids Orosirian mafic–ultramafic rocks

Cryogenian granitoids Neoarchean granitoids Rhyacian mafic–ultramafic rocks

FIGURE 5. Layout of the Geological Map of Brazil prepared at the 1:5,000,000 scale. For improved 
visualization, access: https://rigeo.sgb.gov.br/handle/doc/2560.
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Initial proposals for the subdivision of the Amazon Craton 
were based on the concept of shields and on geochronological 
data (Amaral 1974; Almeida et al. 1981), resulting in divisions 
such as the Central Brazil Shield and the Guiana Shield, or 
alternatively into the Eastern, Central, and Western Amazon 
provinces. Subsequently, several other compartmentalizations 
were proposed based on geochronological, geophysical, and 
structural data (Cordani et al. 1979; Hasui et al. 1984; Teixeira 
et al. 1989; Costa and Hasui 1991; Tassinari and Macambira 
1999; Santos 2003, among others). In this study, the Amazon 
Craton is subdivided into the Carajás–Rio Maria (CM), Santana 
do Araguaia (SA), Bacajá–Amapá (BA), Tapajós–Uatumã 
(TU), Macuxi (MA), Western Amazonia (AO), Rio Apa–Jauru 
(AJ), and Alto Guaporé (AG) compartments, as proposed by 
Medeiros et al. (2025a, b), integrating geological mapping, 
structural, geophysical, and geochronological data (Figure 7).

The Carajás–Rio Maria compartment (Figure 8) exhibits 
a complex geological evolution, with the formation of 
Mesoarchean rocks (3.00 to 2.82 Ga) represented by TTG-

type plutonic suites, greenstone belts, granitoids (including 
sanukitoids), and layered mafic–ultramafic plutonic rocks, with 
high-grade metamorphic events and migmatization occurring 
toward the end of this interval. The Neoarchean (2.74 to 
2.55 Ga), more prominent in the northern portion, comprises 
volcanosedimentary rocks, felsic plutonic suites, and layered 
mafic to mafic–ultramafic bodies. The Paleoproterozoic (ca. 
1.88 Ga) is marked by sedimentary covers, A-type intraplate 
granites, and associated mafic rocks (Vasquez and Rosa-
Costa 2008).

The Santana do Araguaia compartment (Figure 8), still 
poorly studied, is interpreted as a crustal segment dominated 
by migmatitic orthogneisses and granitoids (2.85 to 1.88 Ga) 
reworked during the Transamazonian Orogeny, in addition to 
Paleoproterozoic granitoids (Corrêa and Macambira 2014; 
Scandolara et al. 2024).

The Bacajá–Amapá compartment (3.34 to 2.08 Ga) 
occupies the eastern to northeastern portion of the Amazon 
Craton (Figure 8) and comprises supracrustal rocks, felsic 

FIGURE 6. Compartmentalization of Brazil into cratons, Neoproterozoic mobile belts and cratonic covers, 
and Phanerozoic covers (basins).
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FIGURE 7. Detailed compartmentalization of Brazil into cratons, Neoproterozoic 
(Brasiliano) mobile belts and cratonic covers, as well as Phanerozoic covers (basins).

granulites, paragneisses, charnockites, and Archean 
orthogneisses (Vasquez and Rosa-Costa 2008). The 
metavolcanosedimentary and metamafic rocks are interpreted 
as a greenstone belt-type sequence (Macambira et al. 2004). 
Several deformed granitoids record ages between 2.22 and 
2.07 Ga (Jorge João et al. 1987; Santos et al. 1988; Santos 
2003; Vasquez 2006). In the northernmost sector, the Paleo- 
to Neoarchean basement (3.34 to 2.60 Ga) was extensively 
reworked during the Transamazonian Orogeny, comprising 
high-grade metamorphic terrains, granitoids, and mafic–
ultramafic bodies (Rosa-Costa et al. 2006; Rosa-Costa et al. 
2014; Milhomem Neto and Lafon 2019; Gorayeb et al. 2021). 
During the Paleoproterozoic, migmatitic gneisses, felsic and 
mafic granulites, orthogneisses, metavolcanosedimentary 
successions, and multiple generations of granitoids associated 

with the evolution of magmatic arcs are recorded (Rosa-Costa 
et al. 2014).

The Tapajós–Uatumã compartment (2.03 to 1.78 Ga), 
located in the central portion of the Amazon Craton (Figure 8), 
corresponds to a system associated with a magmatic arc setting, 
comprising calc-alkaline plutonic rocks, volcanic sequences, 
and back-arc sedimentary deposits dated between 2.03 and 
2.00 Ga. Orosirian felsic volcano-plutonic events include 
several granitic and volcanic suites (Vasquez et al. 2002). 
Paleoproterozoic volcanism (2.00 to 1.87 Ga) is represented 
by felsic to intermediate volcanic successions. Mafic and 
intermediate magmatism (1.89 to 1.78 Ga) involves plutonic 
suites, lamprophyres, and mafic dikes. Paleoproterozoic 
sedimentary covers and intraplate felsic magmatism complete 
the evolutionary history (Vasquez et al. 2002).
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FIGURE 8. – Geological framework of the Amazon Craton.

The Macuxi compartment (2.03 to 1.92 Ga), located in the 
northern Amazon Craton (Figure 8), comprises Paleoproterozoic 
belts with sinuous geometry, interpreted as magmatic arcs 
related to the Akawai Orogeny, representing the final stages 
of the Transamazonian Orogeny (Faria et al. 2002; Almeida et 
al. 2007; Fraga et al. 2024). These belts consist of high-grade 
supracrustal rocks, as well as medium- to high-K calc-alkaline 
granitoids and A-type subalkaline granitoids (Faria et al. 2002; 
Almeida et al. 2007; Fraga et al. 2024).

The Western Amazonia compartment (1.84 to 1.54 Ga; 
Figure 8) is composed of migmatitic orthogneisses, high-
grade paragneisses, granulites, metagranitoids, and several 
generations of Orosirian and Statherian granitoids, as well as 
Statherian volcanosedimentary sequences. In the western 
sector, Calymmian granites (ca. 1.55 Ga) occur, associated 
with AMCG-type intraplate magmatism. In the southwestern 
sector, Stenian and Tonian felsic granites represent A-type 
intraplate magmatism and are correlated with post-orogenic 

sedimentation related to the Sunsás/Grenvillian events 
(Bettencourt et al. 2010; Rizzotto et al. 2013, 2014; Scandolara 
et al. 2013a, b).

The Rio Apa–Jauru compartment (1.80 to 1.55 Ga) 
encompasses the southern to southwestern extremity of 
the Amazon Craton (Figure 8). In the southwestern sector, 
Paleoproterozoic to Mesoproterozoic crustal fragments are 
partially covered by extensive sedimentary sequences. In 
the southern sector, migmatitic orthogneisses, amphibolites, 
felsic and metasedimentary rocks, as well as metamafic rocks, 
predominate. Magmatism is represented by granitoids and by 
felsic volcanic and pyroclastic rocks.

The Alto Guaporé compartment includes Ectasian to 
Stenian units (1.45 to 1.0 Ga) in the southwestern portion of 
the Amazon Craton (Figure 8), composed of orthogneisses, 
metavolcanosedimentary sequences, metamafic and 
metaultramafic rocks, as well as multiple generations of syn- 
to post-orogenic and anorogenic granites. It represents an 
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basement is exposed in restricted areas, mainly located in the 
southern extremity and in the eastern portion of the craton.

Defined as a tectonic entity of the Brasiliano Orogeny, 
the São Francisco Craton corresponds to a crustal segment 
that was spared from Neoproterozoic deformation, with its 
boundaries established by the Brasiliano orogenic fronts 
(Almeida 1977). The history of its geometric and tectonic 
definition has been extensively documented by several 
authors (Barbosa 1966; Almeida 1967, 1977, 1981; Alkmim et 
al. 1993; Heilbron et al. 2017). According to Alkmim (2004), 
the basement of the São Francisco Craton attained stability 
by the end of the Paleoproterozoic and is predominantly 
composed of rocks and structures older than 1.8 Ga. This 
framework allows the distinction of two major tectonic 
features: a Rhyacian–Orosirian Paleoproterozoic orogen 
and its corresponding foreland.

accretionary-collisional setting, with fragments of island arcs, 
ophiolites, and suture-related markers associated with the 
juxtaposition of allochthonous terranes (Litherland et al. 1986; 
Geraldes et al. 2001; Ruiz 2005; Scandolara 2006; Vargas-
Mattos 2006; Quadros and Rizzotto 2007; Bettencourt et al. 
2010; Rizzotto et al. 2013, 2014; Quadros et al. 2020, 2021).

3.2. São Francisco Craton

The São Francisco Craton (SFC) covers an outcropping 
area of approximately 353,000 km² within Brazilian territory, 
encompassing parts of the states of Minas Gerais, Bahia, and 
Sergipe. It is externally bounded by fold belts and fault zones 
associated with the Mantiqueira, Borborema, and Tocantins 
orogenic systems (Figure 9). Its internal region is covered by 
Precambrian and Phanerozoic units, whereas the crystalline 

FIGURE 9. – Geological framework of the São Francisco Craton and the Mantiqueira 
Province.
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units younger than 1.8 Ga, including the infill of the 
Paramirim aulacogen system and the São Francisco Basin.

3.3. São Luís, Rio de La Plata, and Luiz Alves cratons

The São Luís Craton (SLC), with approximately 4,850 km² 
of outcropping area in the states of Maranhão and Pará, occurs 
as a broad tectonic window exposed through the Phanerozoic 
sedimentary cover (Figure 7). It is composed of Paleoproterozoic 
rocks (2.24 to 2.07 Ga), including metavolcanosedimentary 
successions such as schists, quartzites, acidic to basic 
metavolcanic rocks, and metacherts, as well as tonalitic to 
granitic granitoids, granodiorites, and unmetamorphosed acidic 
volcanic rocks. These assemblages are part of a polyphasic 
Rhyacian orogen marked by accretionary, collisional, and post-
orogenic stages (Klein 2014).

The Rio de la Plata Craton is a cratonic fragment 
exposed in Uruguay, eastern Argentina, and southern Brazil. 
In Brazilian territory, where it has an outcropping area of 
approximately 1,280 km², its boundaries are mainly defined by 
the Dom Feliciano Belt, with a small margin facing the Paraná 
Basin (Figure 10). It is predominantly composed of tonalitic 
to granodioritic orthogneisses with TTG affinity, as well as 

The exposed margins of the São Francisco Craton in 
southeastern and northeastern Brazil rank among the 
most thoroughly studied Precambrian areas of the South 
American continent, preserving a geological record that 
spans from the Paleoarchean to the Cenozoic. The region 
hosts numerous Precambrian sedimentary successions 
that record globally significant events, constituting, together 
with its marginal belts, a true “continent within a continent” 
(Heilbron et al. 2017).

The cratonic basement is composed of Archean 
metamorphic complexes dominated by TTG-type gneisses 
(3.50 to 2.68 Ga), intruded by voluminous calc-alkaline 
and potassium-rich granitoid plutons, as well as Meso- to 
Neoarchean greenstone belts (3.30 to 2.70 Ga) (Alkmim and 
Reis 2021). Paleoproterozoic rocks include metasedimentary 
successions dated between 2.60 and 2.00 Ga and juvenile 
arcs between 2.47 and 2.10 Ga.

The Quadrilátero Ferrífero Mineral Province, located 
in the southern portion of the São Francisco Craton, 
constitutes the second largest mineral province in Brazil, 
hosting world-class gold and iron ore deposits within 
Neoarchean greenstone belts and Siderian banded iron 
formations, respectively. The cratonic cover comprises 

FIGURE 10. – Geological framework of the Rio de la Plata and Luiz Alves 
cratons, and the Dom Feliciano Belt.
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paragneisses, quartzites, and intercalations of amphibolites 
and mafic–ultramafic rocks, recording metamorphism from 
amphibolite to granulite facies.

The Luiz Alves Craton (Figure 10), with approximately 
7,580 km² of outcropping area in the states of Paraná and 
Santa Catarina, is bounded to the north by the Mantiqueira 
Province and to the south by the Dom Feliciano Belt 
(Basei et al. 2010). It is composed mainly of felsic 
granulitic orthogneisses and, subordinately, mafic rocks, 
as well as lenses of quartzite and banded iron formations. 
Intercalations of granulitized amphibolites, pyroxenites, 
and mafic–ultramafic rocks are also present. It represents 
a preserved Paleoproterozoic crustal fragment that was 
subsequently reworked during Neoproterozoic events 
(Hartmann et al. 2008; Oyhantçabal et al. 2011).

3.4. Dom Feliciano Belt

The Dom Feliciano Belt (DFB), located in the southernmost 
region of Brazil (states of Santa Catarina and Rio Grande do 
Sul), covers an outcropping area of approximately 53,200 km² 
and is bounded by the Paraná Basin, the Coastal Province, 
and the Luiz Alves Craton (Figure 10). In previous proposals 
for the geological compartmentalization of Brazil (Almeida 
et al. 1981; Bizzi et al. 2003), this region was included within 
the Mantiqueira Province. However, in accordance with the 
current Geological Map of Brazil (Medeiros et al. 2025a), it is 
considered here as a distinct entity, given that the Mantiqueira 
does not form a continuous belt due to the exposure of the 
Luiz Alves Craton between them (Figures 6 and 7). The DFB 
formed at approximately 600 Ma within the context of the 
Brasiliano–Pan-African Orogeny (Babinski et al. 1997; Basei 
et al. 2005; Philipp et al. 2016).

Over recent decades, several tectonostratigraphic 
subdivision schemes have been proposed based on structural, 
metamorphic, and geochronological criteria (Fragoso-Cesar 
1991; Basei et al. 2000; Oriolo et al. 2019). In this study, based 
on the integration of regional geological mapping (Medeiros et 
al. 2025a, b) and considering structural and isotopic data, the 
belt is subdivided into four compartments: São Gabriel, Tijucas, 
Pelotas–Florianópolis, and Punta del Este (Figure 10).

The São Gabriel compartment is located in the western 
portion of the Dom Feliciano Belt (Figure 10) and is essentially 
composed of Neoproterozoic volcanosedimentary sequences. 
Tonian and Ediacaran granitoids are abundant in the region 
and record significant magmatic episodes.

The Tijucas compartment, situated in the central portion 
of the Dom Feliciano Belt (Figure 10), comprises extensive 
Neoproterozoic metasedimentary and metavolcanic packages, 
including schists, quartzites, phyllites, paragneisses, and 
intercalations of mafic and felsic rocks. Subordinate fragments 
of Paleoproterozoic orthoderived rocks are also present.

The Pelotas–Florianópolis compartment (Figure 10), which 
extends from southern Rio Grande do Sul to eastern Santa 
Catarina, is characterized by large Neoproterozoic granitic 
batholiths, as well as metamorphic assemblages composed 
of gneisses, migmatites, and medium- to high-grade schists.

The Punta del Este compartment, located in the 
southernmost part of Rio Grande do Sul, comprises two-
mica leucogranites and mylonitic garnet-bearing granitoids, 
garnet-bearing schists, banded paragneisses, protomylonitic 
leucogranitoids metamorphosed under greenschist to 

amphibolite facies, as well as granodiorites to syenogranites 
with microdioritic enclaves and porphyroclastic biotite 
monzogranites, locally mylonitic.

3.5. Mantiqueira Province (Araçuaí-Ribeira)

The Mantiqueira Province (MP) covers approximately 
273,600 km² in the eastern portion of the Brazilian territory 
(Figure 9). Initially designated as the Mantiqueira Structural 
Province (Almeida et al. 1981), the Ribeira Belt (Hasui et al. 1975) 
and the Araçuaí Belt (Almeida 1981) were defined during the 
same period. Its constitution is predominantly Neoproterozoic, 
comprising sedimentary and volcanosedimentary units, as 
well as significant Ediacaran to Cambrian magmatism (Hasui 
et al. 1975; Almeida 1981).

The MP represents a geotectonic entity considered by 
Medeiros et al. (2025a, b) to have developed to the east of the 
São Francisco Craton, the Paraná Province, and the southern 
Brasília Belt, and to the north of the Luiz Alves Craton, during 
the late Neoproterozoic and early Paleozoic, recording a long 
and complex evolution between 900 and 520 Ma (Delgado 
et al. 2003). The province also preserves reworked Archean 
remnants, as well as Paleoproterozoic and Mesoproterozoic 
units associated with the pre-Brasiliano basement.

Associated with the southern portion of the Tocantins 
Province, the Mantiqueira Province forms part of the Precambrian 
framework of southeastern Brazil, developed in response to 
the Brasiliano Orogeny (Almeida 1967). Accretionary and 
collisional processes involving Neoproterozoic belts and 
the São Francisco, Congo, Luiz Alves, and Paranapanema 
cratons generated orogens that were subsequently subjected 
to erosion, leading to the adoption of the term Mantiqueira 
Orogenic System and the designations Araçuaí–West Congo, 
Ribeira, and Dom Feliciano for the respective segments. The 
Ribeira and Araçuaí–West Congo orogens are interpreted as 
accretionary systems resulting from orogenic collage during 
the Brasiliano Orogeny.

3.6. Tocantins Province

The Tocantins Province (TP) is located predominantly in 
the central portion of Brazil, covering approximately 517,300 
km² of outcropping area. It lies between the Amazon Craton, 
the Mantiqueira Province, the São Francisco Craton, and 
cratonic covers, and is partially overlain by Phanerozoic basins 
(Figure 11). In the literature, it is recognized as an extensive 
Neoproterozoic mobile belt associated with the Brasiliano–
Pan-African Orogeny (Almeida et al. 1981; Bizzi et al. 2003).

The province is subdivided into the Paraguay Belt (PB) and 
the Araguaia Belt (AB), located to the west and north of the 
Transbrasiliano Lineament, a dextral transcurrent shear zone, 
and into the Brasília Belt, immediately to the south, whose 
southern extension corresponds to the Southern Brasília Belt 
(Figure 11).

The Araguaia Belt forms a north–south trending 
outcropping segment marked by shear zones that record east–
west compression, particularly along its interface with the 
Amazon Craton. Its basement comprises Archean gneisses, 
orthogneisses, and Paleoproterozoic metasedimentary rocks, 
as well as calc-alkaline granitoids. Neoproterozoic units 
include metasedimentary and metavolcanosedimentary rocks, 
gneisses derived from granitic protoliths and Ediacaran to 



Geological map of Brazil, 2025, 1:5 M 89

Ediacaran–Cambrian granitoids. In the northernmost sector, 
metasedimentary and volcanosedimentary rocks crop out in 
the municipalities of Goianésia do Pará and Tucuruí, both in 
the state of Pará (Medeiros et al. 2025a).

The Paraguay Belt dominates the central and southern 
portions of the Tocantins Province and is essentially composed 
of Neoproterozoic successions of metasedimentary rocks, 
including carbonates, pelites, and psammites, as well as 
volcanosedimentary rocks and Cambrian granitoids (Lacerda 
Filho et al. 2004, 2006; Moreton et al. 2008; Ribeiro et al. 2022; 
Medeiros et al. 2025a). The metasupracrustal sequences of 
the Araguaia and Paraguay belts record sedimentation linked 

to Neoproterozoic tectonic evolution (Hodel et al. 2019; Silva 
et al. 2021).

The northern portion of the Brasília Belt is characterized 
by calc-alkaline plutonic and metavolcanic rocks related to the 
Goiás Magmatic Arc. The southern portion is dominated by 
pelitic, psammitic, and carbonate metasedimentary rocks, as well 
as high-grade gneisses and ultrahigh-temperature granulites. 
Between these sectors occur Archean remnants composed 
of TTG orthogneisses and greenstone belt sequences; Paleo- 
to Mesoproterozoic units consisting of banded gneisses, 
metasedimentary rocks, and granitoids; and Mesoproterozoic 
successions formed by fine clastic and carbonate 

FIGURE 11. – Geological framework of the Tocantins Province.
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metasedimentary rocks. As noted by Medeiros et al. (2025a, b), 
the belt also contains Meso- to Neoproterozoic mafic–ultramafic 
bodies and significant Ediacaran to Cambrian magmatism 
concentrated near the Transbrasiliano Lineament (Figure 11).

The Southern Brasília Belt comprises Neoproterozoic 
metasedimentary successions, predominantly pelitic, 
psammitic, and carbonate, as well as high-grade gneisses. It 
also includes Archean occurrences composed of gneisses, 
amphibolites, and quartzites, and Rhyacian units consisting of 
gneisses and plutonic rocks. Additionally, it records Ediacaran 
granitoids and Cretaceous–Paleogene alkaline complexes 
represented by syenitic and phonolitic bodies (Silva et al. 2025).

3.7. Borborema Province

The Borborema Province (BP) is located in the 
northeasternmost region of Brazil, encompassing approximately 
347,600 km² of outcropping area. It is bounded by the Parnaíba 
and Coastal provinces and by the São Francisco Craton 

(Figure 12). Its consolidation occurred around 600 Ma during 
the Brasiliano–Pan-African Orogeny (Almeida et al. 1981; 
Van Schmus et al. 1995; Brito Neves et al. 2000; Jardim de 
Sá 1994; Vauchez et al. 1995). Over recent decades, several 
compartmentalization models have been proposed, generally 
using major shear zones as the primary criterion for subdivision 
(Jardim de Sá et al. 1994; Caby et al. 1991; Brito Neves et al. 
2000; Vauchez et al. 1995; Delgado et al. 2003). In accordance 
with the proposal of Medeiros et al. (2025a, b), this study 
adopts a subdivision into four subprovinces: Northwest, North, 
Transversal, and South (Figure 12).

The Northwest Subprovince is located northwest of the 
Sobral–Pedro II Shear Zone, which corresponds to the local 
segment of the Transbrasiliano Lineament, and is bounded 
by the Parnaíba Province to the south and west, the Coastal 
Province to the north, and the North Subprovince to the east. 
The North Subprovince lies north of the Patos Shear Zone, 
bounded to the north and east by the Coastal Province and to 
the west by the Parnaíba Province. The Central Subprovince 

FIGURE 12. – Geological framework of the Borborema Province.
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is bounded to the north by the Patos Lineament, to the south 
by the Pernambuco Lineament, to the west by the Parnaíba 
Basin, and to the east by sediments of the Coastal Province. 
The South Subprovince is bounded to the north by the 
Pernambuco Shear Zone, to the south by the São Francisco 
Craton, to the east by the Coastal Province, and to the west by 
the Parnaíba Province (Medeiros et al. 2025a, b).

The Borborema Province is composed of a Paleoproterozoic 
gneiss–migmatite basement with intercalations of Archean 
blocks. This basement includes orthogneisses, paragneisses, 
migmatites, metamafic and metaultramafic rocks, as well as 
metavolcanosedimentary successions, all intensely deformed 
by NE–SW and E–W shear zones. Regional metamorphism 
ranges from medium to high grade, reaching amphibolite 
facies and locally granulite facies. Isotopic ages are 
concentrated in the Rhyacian–Orosirian interval (2.2 to 2.0 
Ga), Meso- to Neoarchean (3.2 to 2.7 Ga), and more rarely Eo- 
to Paleoarchean (3.7 to 3.2 Ga), reflecting multiple episodes of 
accretion, crustal reworking, and migmatization (Dantas et al. 
2004; Souza et al. 2007; Pinéo et al. 2023; Santos et al. 2023; 
Santana et al. 2024).

Stenian to Tonian metasedimentary rocks and 
metagranitoids, related to the Cariris Velhos event (ca. 
1100 to 900 Ma), occur mainly in the Transversal and South 
subprovinces (Santos et al. 2023; Santana et al. 2024).

Overlying the basement, phyllites, schists, quartzites, 
marbles, amphibolites, metabasalts, and acidic to intermediate 
metavolcanic rocks are exposed, along with ultramafic lenses 
and mafic bodies interpreted as remnants of magmatic arcs, 
continental rifts, oceanic basins, and accretionary prisms. 
These metavolcanosedimentary packages, distributed in 
extensive deformed and metamorphosed belts, record tectonic 
stacking and regional metamorphism under greenschist to 
amphibolite facies conditions (Jardim de Sá 1994; Pinéo et al. 
2023; Santos et al. 2023; Santana et al. 2024).

Associated with the final stages of the Brasiliano–
Pan-African Orogeny (ca. 650 to 500 Ma), an extensive 
Ediacaran to Cambrian intrusive magmatic event occurred, 
characterized by a wide compositional range, including 
granites, tonalites, granodiorites, syenites, diorites, gabbros, 
and related rocks, and by broad spatial distribution throughout 
the province. This magmatism marks the transition from the 
compressional phase to post-orogenic stages, reflecting 
crustal thickening followed by delamination, collapse, and 
lithospheric reorganization (Ferreira et al. 2004; Guimarães 
et al. 2004; Nascimento et al. 2015).

3.8. Marginal belts (Rio Preto and Gurupi)

The Rio Preto Belt is located along the northwestern margin 
of the São Francisco Craton (Figure 7), covering approximately 
5,800 km² of outcropping area. It is composed of a crystalline 
basement predominantly formed by biotite gneisses and 
amphibolites of Neoarchean (ca. 2.8 Ga) to Paleoproterozoic 
(ca. 2.0 Ga) age, overlain by Proterozoic metasedimentary 
sequences (ca. 0.85 Ga) consisting of mica schists (± 
garnet), quartzites, phyllites, metacherts, metagreywackes, 
metaturbidites, and metadiamictites (Egydio-Silva 1987; 
Egydio-Silva et al. 1989; Caxito et al. 2012a, b). All these units 
underwent greenschist facies metamorphism and polyphase 
deformation associated with the Brasiliano Orogeny, resulting 
in tectonic stacking and the development of asymmetric fan-

shaped structures with double vergence.
Along the southern boundary of the São Luís Craton occurs 

the Gurupi Belt (Figure 7), with approximately 5,100 km² of 
outcropping area. It is an orogen composed of metamorphic 
complexes including metatonalites, metabasites, and gneisses, 
as well as extensive metavolcanosedimentary sequences formed 
by schists, phyllites, and acidic to basic volcanic rocks. These 
units are intruded by multiple generations of plutonic rocks with 
wide compositional variation, including syenites, peraluminous 
granites, and alkaline rocks (Klein et al. 2005; Klein and Lopes 
2011; Klein et al. 2020). This continental fragment shared the 
accretionary orogenic phase of the São Luís Craton during 
the Paleoproterozoic and subsequently evolved into a stable 
platform that gave rise to a marginal basin, culminating in the 
Neoproterozoic with intrusions related to extensional events and 
metamorphism between 624 and 549 Ma.

3.9. Neoproterozoic cratonic covers

Neoproterozoic cratonic covers crop out mainly in two 
segments: the Southeast–Northeast region of Brazil and the 
western portion of the country (Figure 7).

In the Southeast–Northeast segment, they cover 
approximately 185,900 km² of the São Francisco Craton and 
consist of thick carbonate, siliciclastic, diamictite, and related 
successions. Locally, they display only mild deformation, as 
observed in parts of Minas Gerais State, whereas in other 
areas, they exhibit more intense and well-developed structural 
features, such as those observed in the Irecê Basin, Bahia 
State (Barbosa et al. 2021; Silva et al. 2020).

In the western segment (Rondônia and Mato Grosso 
states), they extend over approximately 27,000 km² and are 
composed of Ediacaran shales, sandstones - occasionally 
calcareous - siltstones, diamictites, carbonates, and 
evaporites, deposited over the Amazon Craton from the 
northwestern margin of the Parecis Basin (Lacerda-Filho et al. 
2006; Oliveira and Silva 2023), including the Neoproterozoic 
Pimenta Bueno Formation).

3.10. Phanerozoic Covers and Basins

Phanerozoic basins and covers occupy approximately 
60% of the Brazilian territory and include the Amazonas 
Province, encompassing the Acre, Solimões, and Amazonas–
Alto Tapajós basins, as well as the Parnaíba and Paraná 
provinces. They also comprise several interior basins, such 
as Parecis, Bananal, Pantanal, Sanfranciscana, Recôncavo–
Tucano–Jatobá, Araripe, and Guaporé, in addition to the 
basins of the Coastal Province (Figure 13).

Phanerozoic sedimentation and volcanism began with 
the Paleozoic syneclise, preserved in the Amazonas, 
Parnaíba, and Paraná provinces. The subsequent phase, 
marked by Meso- to Cenozoic extension associated with 
the breakup of Pangea and the opening of the South 
Atlantic, led to the development of sedimentary basins filled 
with clastic and carbonate successions, with evaporitic 
intercalations in some sectors (Szatmari et al. 1984; Milani 
et al. 2007; Matos et al. 2021). This extensional setting 
also records significant magmatism, represented by mafic 
dyke and sill swarms and extensive volcanic flows related 
to ocean opening (Matos 1992; Pessoa Neto et al. 2007; 
Silva et al. 2014).
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The Amazonas Province covers approximately 1.86 
million km², encompassing the Amazonas, Solimões, Acre, 
and Alto Tapajós basins, deposited over the Precambrian 
basement of the Amazon Craton (Figure 13). Its main 
exposed successions include sandstones, shales, pelites, 
siltstones, carbonates, fine siliciclastic deposits, as well as 
Cenozoic covers (Figure 13).

The Solimões Basin contains pelites and sandstones 
overlain by Cenozoic deposits. The Acre Basin, integrated 
into the Andean retroarc basin system (Oliveira 1994; Cunha 
2007), is composed of clayey, sandy, and conglomeratic 
successions covered by alluvial sediments. The Alto Tapajós 
Basin supports the Serra do Cachimbo (Pará and Mato 
Grosso states) and presents Paleozoic sequences formed 
by sandstones, siltstones, shales, and diamictites, as well as 
Mesozoic deposits predominantly composed of sandstones.

The Parnaíba Province, with approximately 672,000 
km² of outcropping area, includes the Parnaíba, Alpercatas, 
Grajaú/São Luís, and Espigão-Mestre basins (Figure 13). The 
Parnaíba Basin presents Paleozoic and Mesozoic siliciclastic 
and carbonate successions, including sandstones, shales, 
siltstones, diamictites, carbonates, and subordinate evaporite 

levels. The Alpercatas Basin is composed of Mesozoic 
deposits consisting of sandstones, siltstones, and shales, 
as well as basalts and tuffs (Silva et al. 2003). The Grajaú/
São Luís Basin comprises carbonates, evaporites, shales, 
sandstones, and various siliciclastic deposits. The Espigão-
Mestre Basin contains Cretaceous sandstones that extend at 
the surface into the Sanfranciscana Basin (Dias et al. 2024; 
Medeiros et al. 2025a).

The Paraná Province, covering about 1.12 million km², 
is predominantly located in southern Brazil (Figure 13). It 
is an intracratonic volcano-sedimentary basin hosted on 
the Luiz Alves and Rio de la Plata cratons (exposed), the 
Paranapanema block (non-exposed), and the Brasiliano 
mobile belts (Dom Feliciano, Tocantins, and Mantiqueira). Its 
stratigraphic succession includes sandstones, diamictites, 
shales, siltstones, carbonates, acidic to intermediate volcanic 
rocks, as well as significant mafic magmatism related to Early 
Cretaceous volcanism and Upper Cretaceous sedimentary 
deposits (Horn et al. 2022).

The Interior Basins represent approximately 1.0 million 
km² of outcropping area within Brazilian territory, with 
emphasis here on the Parecis, Recôncavo–Tucano–Jatobá, 

FIGURE 13. – Geological framework of Brazil, highlighting the Phanerozoic covers and 
basins.
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Araripe, Bananal, Guaporé, and Pantanal basins (Figure 
13). The Parecis Basin, with approximately 329,000 km², 
presents Mesozoic sandstones, conglomerates, siltstones, 
and shales, overlain by Cenozoic sandy and clayey deposits 
(Medeiros et al. 2025a). The Recôncavo–Tucano–Jatobá 
Basin, covering 44,800 km², hosts Paleozoic to Cretaceous 
siliciclastic and carbonate successions composed of 
sandstones, shales, siltstones, limestones, marls, and 
evaporitic levels. The Araripe Basin, with about 11,500 km², 
contains Paleozoic to Cretaceous successions formed by 
sandstones, shales, limestones, marls, and evaporites. 
The Bananal Basin, occupying approximately 114,200 
km², is composed of Cenozoic deposits characterized by a 
basal conglomeratic sequence overlain by sandstones and 
siltstones, partially lateritized (Araújo and Carneiro 1977). 
The Guaporé Basin, with 72,900 km², includes sandstones, 
claystones, conglomerates, and recent covers. Finally, 
the Pantanal Basin, with approximately 164,700 km², is 
composed of Cenozoic deposits, including sandstones, 
clays, muds, gravels, and alluvial sediments that fill its 
extensive plain (Lacerda-Filho et al. 2006).

The Coastal Province encompasses the marginal basins 
along the boundary of the Brazilian continental shelf, including 
both onshore and offshore sectors covered by thick Cenozoic 
deposits (Almeida et al. 1981; Mohriak 2003; Milani et al. 
2007). During the Cenozoic, post-rift tectonic regimes and 
eustatic fluctuations favored the accumulation of siliciclastic, 
carbonate, and evaporitic successions associated with 
marginal basins and coastal plains (Arai 2006).

4. Final considerations

The preparation of the new Geological Map of Brazil 
represents a significant advancement in the integration and 
updating of national geoscientific knowledge. The adopted 
methodology, based on the consolidation of cartographic, 
structural, geophysical, and geochronological data, enabled 
the revision of lithostratigraphic boundaries, the refinement 
of regional interpretations, and the standardization of 
different mapping scales, and may serve as a reference 
for maps at similar scales. The result is a more accurate 
geological synthesis that is consistent with the current state of 
geoscientific research in the country.

The new proposal for tectonic compartmentalization stems 
directly from the updated cartography, allowing the redefinition 
of boundaries and the internal reorganization of the main cratons 
and orogenic provinces under a truly integrated perspective, 
considering the initial, more generalized concept, followed 
by more detailed compartmentalization. The refinement of 
structural compartments and metamorphic domains enhances 
the understanding of lithospheric reorganization processes 
that have operated from the Archean to the Cenozoic. This 
refinement also improves the interpretation of sedimentary 
basins and their structural controls, increasing the map’s 
applicability for territorial planning and for the exploration of 
mineral, energy, and water resources.

The new map and the proposed tectonic 
compartmentalization establish an essential reference 
framework for future research in regional geology, tectonics, 
and metallogeny. By integrating different lines of evidence 
into a coherent structure, this work strengthens the role of the 
Geological Survey of Brazil in producing strategic knowledge 

and becomes a fundamental tool for natural resource 
management and for the scientific and economic development 
of the country.
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