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Brazil is the largest country in South America and contains the
majority of the exposed Archean and Paleoproterozoic crust on the
continent. As such, Brazil provides a natural laboratory for studies
of the ancient Earth. In this Special Issue, contributions reflect the
dynamic and protracted growth and reworking of former conti-
nents during a time frame of over a billion years, and depict how
changes across the evolution of plate tectonics may have influ-
enced the evolution of the interlinked crust-ocean-atmospheric
Earth cycles over this period.

Geoscientists extensively debate the mechanisms of continental
crust formation, recycling and reworking through Earth history
(e.g., Stern, 2007; Cawood et al., 2018; Brown et al., 2020). The
rates of production and destruction of the continental crust have
changed over time, and have left behind an incomplete geological
record (Hawkesworth et al., 2009; Dhuime et al., 2018). Studying
the events that shaped the Archean to Paleoproterozoic geological
record is hampered by the overprinting of younger tectonic events
that superimpose primary features, yet study of these older geolog-
ical terranes is one of the only ways to interrogate the evolution of
the ancient continental crust and plate tectonics. In this Special
Issue, authors have focused on Archean relicts and Paleoprotero-
zoic segments in Brazil that witnessed the formation of the first
supercontinent, Columbia (also known as Nuna). These ancient
lithospheric fragments are now partially overlain by younger sed-
imentary cover and intertwined by Neoproterozoic orogens that
delimit cratonic boundaries but still preserve much of their origi-
nal conditions of formation.

The first studies of this Special Issue focus on Archean occur-
rences and reworking events, and how they reflect rates of growth
of the continental crust in the Brazilian cratons. The second group
of papers of this Special Issue concentrates on the amalgamation of
the Archean blocks during the Paleoproterozoic that produced
most of the paleo-cratons in Brazil and South America. All contri-
butions of this Special Issue are based on detailed fieldwork,
petrology and whole-rock geochemistry associated with high spa-
tial analyses of accessory mineral phases. The contributions pro-
vide excellent examples of how to use fundamental tools in
geology to better understand the crustal evolution in ancient cra-
tons, and overall attest for an active and dynamic plate tectonics
regime and significant ocean-atmospheric changes since the
Paleoarchean.

In the opening paper ‘‘Evolution of the 3.65–2.58 Ga Mairi Gneiss
Complex, Brazil: Implications for growth of the continental crust in the
São Francisco Craton”, de Camargo Moreira et al. (2022) present a
zircon U-Pb and Lu-Hf isotopic study of the oldest gneissic occur-
rences in South America. An evolution from supra-chon-
dritic/chondritic values in the Eoarchean to sub-chondritic in the
Neoarchean suggests that the growth of the Eoarchean continental
crust in the São Francisco Craton was mostly derived from a pri-
mordial mantle composition, and later reworked by the end of
the Archean, likely driven by thickening of the crust. Overall, this
contribution proposes that the dynamic generation and reworking
features observed in cratons worldwide relate to a secular change
in the Neoarchean, whereby an isotopic rejuvenation of sources is
linked to a transition from stagnant lid to mobile lid tectonics.

The paper ‘‘Unraveling one billion years of geological evolution of
the southeastern Amazonia Craton from detrital zircon analyses”, by
Rossignol et al. (2022), provides a comprehensive study on detrital
zircons from one of the largest cratonic areas in the world, the
Amazonia Craton, which depicts episodes of amalgamation and
breakup during the Paleo- to Mesoarchean, providing further evi-
dence for the presence of Archean supercontinents. The roots of
the Amazonia Craton date back to the Eoarchean, represented by
>3.6 Ga old zircon grains dated in the study. The paper also docu-
ments a significant shift in depositional style immediately pre-
ceded by emplacement of the 2.7 Ga large igneous province. This
change to an extensional regime is marked by the presence of iron
formation and terrigenous sediments, and potentially resulted
from the emergence of the Amazonian Craton above sea level at
this time.

In the third paper, ‘‘Paleo- and Mesoarchean TTG-sanukitoid to
high-K granite cycles in the southern São Francisco craton, SE Brazil”,
Valeriano et al. (2022) focus on the geochemical and isotopic
reconstruction of a secular magmatic transition in the Archean,
interpreted to represent the evolution of a subduction-like process.
A similar magmatic transition is also recognized in the southern
São Francisco Craton during the Paleoproterozoic, suggesting a rep-
etition of this process. The Archean crustal evolution recorded in
the Campos Gerais complex depicts crustal maturation at the end
of the Paleoarchean and can be briefly summarized as follows:
The 2.96 Ga TTG and 2.89 Ga sanukitoid magmatic rocks represent
continental magmatic arcs with variable crustal contamination
resulting from subduction-like processes of oceanic slabs along a
Meso- to Paleoarchean continental margin. A collisional event at
ca. 2.82–2.81 Ga resulted in the migmatization of the previous rock
association, with the emplacement of high-K leucogranites.
Renewed 2.77–2.76 Ga intrusive tonalitic TTG magmatism may
be indicative of a new phase of subduction-like processes.

http://crossmark.crossref.org/dialog/?doi=10.1016/j.gsf.2022.101406&domain=pdf
https://doi.org/10.1016/j.gsf.2022.101406
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.1016/j.gsf.2022.101406
http://www.sciencedirect.com/science/journal/16749871
http://www.elsevier.com/locate/gsf


H. Moreira, M. Schannor, K. Cutts et al. Geoscience Frontiers 13 (2022) 101406
Within-plate 2.67 Ga tholeiitic mafic magmatism completes the
Archean evolution preceding the onset of Paleoproterozoic rifting
and later processes.

Martins et al. (2022) ‘‘Chemical-Abrasion U-Pb zircon geochronol-
ogy reveals 150 Myr of partial melting events in the Archean crust of
the São Francisco Craton” present chemical abraded zircon U-Pb
analyses from the Belo Horizonte complex, a TTG-granitic complex
of the southern São Francisco Craton. The zircon textures and U-Pb
data suggest a long-lived period of partial melting events before
the stabilization of the São Francisco Craton at ca. 2600 Ma. The
partial melting episodes took place between 2.76 Ga and 2.6 Ga
and may have occurred at upper crustal levels as a result of tec-
tonic accretion and peeling off of the lithospheric mantle and lower
crust. The authors relate this partial melting episode to a funda-
mental shift in the tectonics of the craton that is also related to
production of large syenitic bodies and layered mafic–ultramafic
intrusions.

In the paper ‘‘The Paleoarchean Northern Mundo Novo Greenstone
Belt, São Francisco Craton: Geochemistry, U-Pb-Hf-O in zircon and
pyrite d34S-D33S-D36S signatures”, Teles et al. (2022) investigated
pillowed metabasalt and quartzite samples and suggest an anoxic
Archean atmosphere during greenstone belt formation in a back-
arc basin environment. U-Pb analyses in zircon grains from meta-
basalt and quartzite units of the greenstone belt point to maximum
depositional ages at around 3.3 Ga. New isotope data of zircon and
pyrite indicate assimilation of older components (>3.4 Ga) in the
presence of anoxic atmospheric conditions and trace elements of
pyrite suggest low temperature hydrothermalism.

In the paper ‘‘Neoarchean atmospheric chemistry and the preser-
vation of S-MIF in sediments from the São Francisco Craton” by
Bosco-Santos et al. (2022), a whiff of oxygen is proposed to explain
the presence of a mass-dependent fractionation in the São Fran-
cisco Craton identified by isotopic analyses in pyrite grains from
the Rio das Velhas Greenstone belt sequence. Whole-rock and
detrital zircon U-Pb analyses corroborate the Archean age of the
sequence. The results of this study suggest that prokaryotic sulfur,
iron and methane cycles may have an underestimated role in pre-
GOE records.

Moraes et al. (2022) in ‘‘Metamorphic disturbances of magnetite
chemistry and the Sm-Nd isotopic system of reworked Archean iron
formations from NE Brazil” demonstrate variable metamorphic
and hydrothermal alteration in the Sm-Nd isotope system of iron
formations from the São José do Campestre massif in the Bor-
borema Province, and make inferences about the ocean composi-
tion during the Archean. The isotopic and trace element data for
magnetite-bearing samples are explained with mixing between
Archean and Paleoproterozoic sources associated with fluid perco-
lation through shear zones during a regional event at 2.0 Ga. The
results of this study indicate that metamorphism can selectively
affect chemical proxies used to study iron formations, thus such
proxies should be used with care in the interpretation of poly-
deformed rocks.

In the paper ‘‘A perspective on potassic and ultrapotassic rocks:
Constraints on the Paleoproterozoic late to post-collisional event in
the São Francisco paleocontinent” Bersan et al. (2022) propose that
potassic and ultrapotassic Paleoproterozoic (2.06–1.98 Ga) mag-
matism represents the late to post-collisional stages of amalgama-
tion of the proto–São Francisco Craton. The chemistry of the
ultrapotassic rocks indicates a metasomatized mantle source, and
the strongly negative Hf signature suggests a Paleoarchean contri-
bution. However, these samples also contain a previously unknown
juvenile 2.36 Ga zircon source similar to rocks from the southern
São Francisco Craton.

Santos et al. (2022) in ‘‘Isotopic and geochemical constraints for a
Paleoproterozoic accretionary orogen in the Borborema Province, NE
Brazil: Implications for reconstructing Nuna/Columbia” use zircon
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U-Pb, whole-rock geochemistry and Sm-Nd isotopes to identify
missing portions of the Paleoproterozoic orogens within Neopro-
terozoic terranes of the Borborema Province. The geological occur-
rences are ultimately connected to the amalgamation of Columbia.
Early stages of subduction are marked by tholeiitic magmas and
peraluminous melts are the postulated sources for the younger
stages of collision during a cycle that took approximately 50 Ma.

Pinheiro et al. (2022) in ‘‘Archean–Ediacaran evolution of the
Campos Gerais Domain — A reworked margin of the São Francisco
paleocontinent (SE Brazil): Constraints from metamafic–ultramafic
rocks” explore maximum crystallisation ages from zircon cores to
show that mafic and ultra-mafic rocks represent an Archean west-
ward extension of the São Francisco Craton. The marginal region,
known as the Campos Gerais Domain represents a fragment of
the craton reworked during the Neoproterozoic. A second phase
of ultramafic magmatism at 2.1 Ga was identified and interpreted
to be related to accretionary events during the Paleoproterozoic.

Teixeira et al. (2022) in ‘‘U-Pb provenance fingerprints of metavol-
canic-sedimentary successions of the Mineiro belt: proxies for the con-
tinuity of plate tectonics through the Paleoproterozoic” document the
detrital zircon variation across the Mineiro Belt in Brazil and pos-
tulate that a continuous growth of the continental crust occurred
at least within the Mineiro Belt during the global tectono-mag-
matic lull through the generation of arcs that ultimately amalga-
mated against the proto craton at 2.1 Ga. This study suggests
that continental growth continued uninterrupted during the
Paleoproterozoic.

Klein and Rodrigues (2022) in ‘‘Lu-Hf constraints on pre-, syn, and
post-collision associations of the Gurupi Belt, Brazil: Insights on the
Rhyacian crustal evolution” show subduction to collisional stages
during the Paleoproterozoic crustal evolution in the Gurupi Belt
at the margins of the São Luis Craton. Mostly suprachrondritic
Lu–Hf isotope compositions differ from other common occurrences
and indicate a juvenile island arc that may have evolved away from
the cratonic margins. Comparison with other Rhyacian terranes
indicates a similarity to the central-eastern portion of the
Baoulé-Mossi Domain of the West African Craton, suggesting a
possible close pre-Columbia configuration.

Finally, Almeida et al. (2022) in ‘‘Rhyacian-Orosirian tectonic his-
tory of the Juiz de Fora Complex: Evidence for an Archean crustal
reservoir within an island-arc system” propose that slivers of
Archean continental fragments may have been involved during
the evolution of the Paleoproterozoic juvenile arcs in the São Fran-
cisco Craton and the new geochemical and isotopic data suggest a
repetition in the secular transition from TTG to sanukitoids in the
southern São Francisco Craton (Bruno et al., 2020; Moreira et al.,
2020).

We would like to thank all the contributors to this Special Issue
and the referees who provided detailed and excellent comments
that allowed authors to clarify their ideas and interpretations. Dr.
Lily Wang, Editorial Assistant at Geoscience Frontiers, is thanked
for the last two years of support and assistance. Prof. Santosh, Edi-
torial Advisor, is thanked for the opportunity and editorial assis-
tance during the course of this Special Issue production - from
acceptance to final preface. We hope that the papers assembled
in this Special Issue will provide a fascinating insight to the topic
of the ancient evolution of the Brazilian continental crust and its
implications to the overall evolution of the South American conti-
nent. We are delighted for being able to organise and assemble this
Special Issue for geoscientists interested in secular geological
changes from the Archean to the Paleoproterozoic.
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