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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 Brasilia 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 km? of outcropping area. It is bounded by the Parnaiba
and Coastal provinces and by the Sao 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
Sa 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 Sa 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 Il Shear Zone, which corresponds to the local
segment of the Transbrasiliano Lineament, and is bounded
by the Parnaiba 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 Parnaiba 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 Parnaiba
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 Sao Francisco
Craton, to the east by the Coastal Province, and to the west by
the Parnaiba Province (Medeiros et al. 2025a, b).

The BorboremaProvinceis 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 Sa 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; Guimaraes
et al. 2004; Nascimento et al. 2015).

3.8. Marginal belts (Rio Preto and Gurupi)

The Rio Preto Beltis located along the northwestern margin
of the Sao Francisco Craton (Figure 7), covering approximately
5,800 km? 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 S&o Luis Craton occurs
the Gurupi Belt (Figure 7), with approximately 5,100 km? 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 Sdo Luis 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 km? of the S&o 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 Irecé Basin, Bahia
State (Barbosa et al. 2021; Silva et al. 2020).

In the western segment (Rondbnia and Mato Grosso
states), they extend over approximately 27,000 km? 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, Solimdes, and Amazonas—
Alto Tapajos basins, as well as the Parnaiba and Parana
provinces. They also comprise several interior basins, such
as Parecis, Bananal, Pantanal, Sanfranciscana, Recéncavo—
Tucano—Jatoba, 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,
Parnaiba, and Parana 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 km?, encompassing the Amazonas, Solimdes, Acre,
and Alto Tapajés 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 Solimdes 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 Tapajos
Basin supports the Serra do Cachimbo (Para 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 Parnaiba Province, with approximately 672,000
km? of outcropping area, includes the Parnaiba, Alpercatas,
Grajau/Sao Luis, and Espigdo-Mestre basins (Figure 13). The
Parnaiba 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 Grajau/
Sao Luis Basin comprises carbonates, evaporites, shales,
sandstones, and various siliciclastic deposits. The Espigao-
Mestre Basin contains Cretaceous sandstones that extend at
the surface into the Sanfranciscana Basin (Dias et al. 2024;
Medeiros et al. 2025a).

The Parana Province, covering about 1.12 million km?2,
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
km? of outcropping area within Brazilian territory, with
emphasis here on the Parecis, Recdncavo—Tucano—Jatoba,
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Araripe, Bananal, Guaporé, and Pantanal basins (Figure
13). The Parecis Basin, with approximately 329,000 km?,
presents Mesozoic sandstones, conglomerates, siltstones,
and shales, overlain by Cenozoic sandy and clayey deposits
(Medeiros et al. 2025a). The Recdncavo—Tucano—Jatoba
Basin, covering 44,800 km?, 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 km?,
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 (Aratjo and Carneiro 1977).
The Guaporé Basin, with 72,900 km?, includes sandstones,
claystones, conglomerates, and recent covers. Finally,
the Pantanal Basin, with approximately 164,700 km?, 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
ofboundaries andthe internalreorganization ofthe 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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