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GEOLOGICAL UNITS, AGES AND TECTONIC EVOLUTION OF THE
NEOPROTEROZOIC DOM FELICIANO BELT,
SOUTHERNMOST BRAZIL  A REVIEW
JOSÉ CARLOS FRANTZ, MARCUS VINICIUS DORNELES REMUS AND LÉO AFRANEO HARTMANN
ABSTRACT The Neoproterozoic Dom Feliciano Belt, southernmost Brazil, is divided in two the Western and Eastern Dom Feliciano Belts.
The Western Belt consists of rock units related to juvenile accretion in a magmatic-arc while the Eastern Belt consists of rock units related to
a continental collision. During the Brasiliano Cycle the evolution of these two different belts were integrated. The evolution of a juvenile
magmatic arc/back-arc system in the Western Belt coincides with the closure of a passive platform-type basin with continental collision in the
Eastern Belt. The collision between the juvenile magmatic arc and an older continental crust segment in the Western Belt can be the agent of
a new compressive episode in the Eastern Belt with an intracontinental transpressive tectonics. These episodes were accomplished of an
extensional tectonics in both belts.
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INTRODUCTION
The Neoproterozoic Dom Feliciano Belt
consists of supracrustal rocks and granitic batholiths. The belt can be
divided into a Western and an Easter Domain (Fig. 1) based on its rock
associations and tectonic evolution (Frantz and Botelho 2000). The
Western Belt consists mainly of rocks related to a juvenile accretion in
a magmatic-arc (Babinski et al. 1996). The Eastern Belt consists of
rock associations related to a continental collision with a
Paleoproterozoic continental crust.
Archean/Paleoproterozoic associations of the Western and Eastern
Dom Feliciano Belt are records of an older continental crust, preserved
during the evolution of these belts. In the Western Belt, they comprise
granulite ortogneisses of the Dom Pedrito-Bagé region (Hartmann
1998), mafic-ultramafic layered intrusions like Palma and Mata Grande, and quartzo-feldspatic orthogneisses of the Caçapava do Sul region
(Remus et al. 1999). In the Eastern Belt, they consist of orthogneisses
of the infrastructure of the Santana Dome (Jost 1981), meta-anortosites
and paragneisses in the Capivarita and Encruzilhada do Sul regions,
and paragneisses of the Torrinhas region (Frantz and Remus 1986).
The Pre-Brasiliano associations are interpreted as part of the Rio de la
Plata Craton in the Western Belt (Almeida et al. 1973). The PreBrasiliano associations in the Eastern Belt are interpreted as tangential
tectonic slices from the basement, which is a Transamazonian-age continental crust (Frantz et al. 1999, Frantz and Botelho 2000).
THE WESTERN DOM FELICIANO BELT The Western Belt
consists of supracrustal rocks and granitoids related to (1) the
evolution of a juvenile magmatic arc and a back-arc basin, (2) the synto post-collisional phase of this magmatic arc, with tangential tectonics
succeeded by transcurrent tectonics, and (3) the extensional tectonics
(Fig. 2). The sequence of supracrustal rocks (Vacacaí Group) contains
two units: the Bossoroca Complex, which is represented by volcanic
and sedimentary rocks of a magmatic arc, and the Passo Feio
Complex, represented by sedimentary and volcanic rocks of a back-arc
basin. The Western Belt corresponds to the São Gabriel Block in the
concept of Hartmann et al. (1999).
The low-K calc-alkaline diorites e granodiorites, related to the
subduction of an oceanic slab, begun their emplacement at 879±14
Ma, according to a SHRIMP U-Pb age in zircon (Leite et al. 1998) and
they represent the Passinho TTG association (Leite et al. 1998). This
unit represents the first records of juvenile material with a magmatic
arc signature.
The supracrustal rocks unit that represents a juvenile magmatic arc
is the Bossoroca Complex. The SHRIMP U-Pb ages of the volcanic
rocks of this unit are about 757±17 Ma (Remus et al. 1999), U-Pb
about 753±2 Ma (Machado et al. 1990) and εNd values (750 Ma) of
+6.6 (Babinski et al. 1996). The Bossoroca Complex consists of
interlayered andesitic to rhyolitic tuffs and flows, conglomerates,
sandstones, pelites and minor chert and iron formations, and some
basalts. The volcanic rocks have low-K calc-alkaline signatures. They
have younger than 900 Ma TDM ages (Babinski et al. 1996). This
association was defined as the Bossoroca Volcanic Arc (Remus et al.
1999). The metamorphism is of low- to medium-grade, with a
SHRIMP U-Pb age about 699±15 Ma (Remus et al. 1999).
The supracrustal rocks unit related with a back-arc basin is the Pas*

so Feio Complex. This volcano-sedimentary unit consists of slates,
phyllites and pelites, carbonaceous rocks, marbles, quartzites,
conglomerates, calc-silicate rocks and amphibolites. Volcanoclastics,
metabasalts and magnesian schists are subordinated (Bittencourt
1983). The metamorphism is of low- to medium-grade with a
SHRIMP U-Pb age of about 685±12 Ma (Remus 1999, Remus et al.
2000).
The second TTG unit, the Cambaí Complex, with a U-Pb age of
about 704±13 Ma (Babinski et al. 1996), is related to a tangential
tectonic phase, possibly associated with the end of the evolution of the
magmatic arc and associated with the beginning of a collisional phase.
The ages of this unit are very close of the metamorphic peak,
considered by Remus et al. (1999) at 699±15 Ma on the basis of
SHRIMP data. The εNd values (700 Ma) range from +2.8 to +4.5.
Granodiorites to sienogranites from Sanga do Jobin are a syntranscurrent unit, related to a post-collisional tectonic phase. They
have a Rb-Sr age of about 661±29 with a 87Sr/86Sr initial ratio of 0.704
(Remus 1990) and eNd of +5.2 (Babinski et al. 1996).
Some granitoids were intruded at the end of the tectonic evolution
of the Western Dom Feliciano Belt. The Lavras Granitic Complex has
the same U-Pb age of about 594±5 Ma and 594±4 Ma in the core and
in the margin, respectively (Remus et al. 1999, 2000). The εNd values
of this unit range from -0.2 to -3.0, compatible with a mixed source
(Babinski et al. 1996). The Caçapava Granitic Complex consists of
leucogranites, monzogranites, and granodiorites, with minor tonalites
and quartz-diorites (Bitencourt 1983). They are calc-alcaline granitoids
with a large variation in their 87Sr/86Sr initial ratios from 0.703 to
0.707 (Sartori and Kawashita 1989), and εNd values from -10 to -19
(Babinski et al. 1996). SHRIMP U-Pb age is about 562±8 Ma. The
isotopic data suggest a source with crustal material of different nature
and age (Remus et al. 2000). The São Sepé Granitic Complex consists
of two facies (Sartori and Ruegg 1978): a monzogranite facies with a
SHRIMP U-Pb age of about 558±8 Ma, and a microgranite facies with
a SHRIMP U-Pb age of about 550±6 Ma (Remus et al. 1999). The εNd
values for the microgranite facies are about -10, with TDM age of 2.3
Ga. The isotopic data indicate a derivation from an ancient crust
(Remus et al. 1997), with lead isotopic data for K-feldspars from core
and margin facies indicating they were derived from a very primitive
source, possibly granulites, at 550 Ma (Remus et al. 1999).
The final evolution of the Western Dom Feliciano Belt is defined
with the deposition of the sediments and with the volcanism of the
Camaquã Basin. The lowest sequences of this unit is intruded by the
Lavras and São Sepé granitic complexes (Remus et al. 1999, 2000).
The extensional volcanism of the Rodeio Velho Member has a poorly
defined U-Pb age of about 470 Ma (Hartmann et al. 1998, Remus et al.
1999).
THE EASTERN DOM FELICIANO BELT The Eastern Belt
(Frantz and Botelho 2000) consists of two supracrustal rocks units and
some granitic suites (Fig. 2). The first unit, the Porongos Metamorphic
Suite (Jost 1981), can be divided into two sub-units: a rift-type
association with graywakes and conglomerades, and a passive margintype association with sandstones, pelites and carbonaceous rocks. An
interbedded alkali-rich tholeiitic basic volcanism (Marques et al. 1996)
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Figure 1 – Simplified sketch of the Sul-rio-grandense shield, showing the
Western Dom Feliciano Belt and the Eastern Dom Feliciano Belt

has a Rb-Sr age of 884±19 Ma with a 87Sr/ 86Sr initial ratio of 0.702
(Soliani Júnior 1986). The Porongos Metamorphic Suite was
submitted to a medium- to high-grade metamorphism. The second unit,
the Cerro da Árvore Complex (Jost 1981), consists of high-K calcalkaline dacitic- to rhyolitic-tuffs and flows submitted to a low- to
medium-grade metamorphism. This unit was controlled by the
tangential deformation and can be correlated with the syn-tangential
granitoids of the Arroio Solidão Intrusive Suite, according to their
structural controls, petrological data and ages. The SHRIMP U-Pb age
of the Cerro da Árvore Complex is about 783 Ma (Porcher et al.
1999).

Granitoids associated with the evolution of the Eastern Belt begun
their emplacement with the Arroio Solidão Intrusive Suite, controlled
by the tangential tectonics, associated to the closure of the platformtype basin (Porongos Metamorphic Suite), which occurred during the
continental collision. The Arroio Solidão Intrusive Suite consists of
syn-tangential high-K calc-alkaline tonalites/granodiorites to
monzogranites (Frantz and Remus 1986, Frantz and Nardi 1992). The
Rb-Sr age of 800±32 Ma, with a 87Sr/86Sr initial ratio of 0.705 (Frantz
et al. 1999) and the SHRIMP U-Pb age of about 780 Ma (Hartmann et
al. 1998), indicate the beginning of the tangential tectonics and the
continental collision. The TDM age between 1.6 and 2 Ga and εNd from
-2 to -6 indicate crustal reworking with an interaction between mantle
and older continental crust, with low degree of homogenization (Frantz
et al. 1999, Frantz and Botelho 2000).
The transcurrent tectonics begun about 100 Ma later and controlled
the intrusion of several syn- to post-transcurrence calc-alkaline
granitoids, syn- to late-transcurrence peraluminous granites, posttranscurrence alkaline granitoids, and syn- to post-transcurrence basic
dykes (Frantz and Remus 1986). The Arroio Moinho Intrusive Suite
consists of syn- to late-transcurrence high-K calc-alkaline
granodiorites and monzogranites. The Rb-Sr age about 672±22 Ma
with a 87Sr/86Sr initial ratio of 0.716 (Koester et al. 1994) indicate the
beginning of the transcurrent tectonics and the beginning of the
granitic magmatism of this suite. The U-Pb age of 630 Ma (Babinski
et al. 1996) indicates the end of the transpressive phase of the
transcurrent tectonics, and the emplacement of the latest granitic
bodies of the Arroio Moinho Intrusive Suite. The TDM age from 1.98
to 2.06 Ga (Frantz et al. 1999) and -7.2 to -7.4 εNd values, indicate a
strong involvement of continental crust in their genesis but with a
higher degree of homogenization of their sources than in the syntangential granitoids.
The Cordilheira Intrusive Suite consists of syn- to late-transcurrent
crustal melting peraluminous granites (Frantz and Nardi 1992). These
granites are benchmarkers of the progressive relaxation of the
transcurrence tectonics. Their Rb-Sr ages are 630±22 Ma with a 87Sr/
86
Sr initial ratio of 0.732 and 617±48 Ma with a 87Sr/86Sr initial ratio
of 0.741(Koester et al. 1994). The εNd values are variable from -5.4 to
-19.3 and may represent different crustal sources to the melts (Frantz
et al. 1999, Frantz and Botelho 2000).
The high-K calc-alkaline granitic magmatism associated to the end
of the transcurrent tectonic phase (post-transcurrence) consists of two
suites between 600 Ma and 580 Ma (Frantz et al. 1999). The Campinas intrusive Suite represents a transition between the transpressive
and extensive structures about 600 Ma. This suite presents granitoids
with a strong involvement of an older continental crust and a
heterogeneous source (Frantz and Botelho 2000). The εNd values are
variable from -8.4 to -13.2 with T DM ages ranging from 1.85 to 2.2 Ga
(Frantz et al. 1999). The Canguçu Intrusive Suite presents highlyevolved high-K calc-alkaline granitoids emplaced under an extensional
regime. The Rb-Sr age is 585±13 with a 87Sr/86Sr initial ratio of 0.708.
Their εNd values range from -5.8 to -6.1 with TDM ages from 1.53 to
2.27 Ga (Frantz et al. 1999).
The end of the granitic magmatism in the Eastern Dom Feliciano
Belt consists of isolated paralkaline granitic bodies and alkaline
metaluminous granitoids of the Encruzilhada Intrusive Suite.
DISCUSSION AND CONCLUSIONS
The evolution of the
Dom Feliciano Belt during the Brasiliano Cycle indicates the existence
of two different but integrated belts. The Western Belt resulted from
the evolution of a juvenile magmatic arc/back-arc system with their
initial records about 880 Ma. At this time, the records of the Eastern
Belt show the existence of a spread sedimentation under a rift/passive
margin regime with alkali-rich tholeiitic basalts. The relation suggests
the existence of a initial subduction zone, starting the evolution of the
Western Belt meanwhile the Eastern Belt was a passive margin-type
basin.
The evolution of the juvenile magmatic arc/back-arc system has its
most significant record in the volcanic activity between 760 Ma and
750 Ma. Its rolls the consolidation of the Neoproterozoic Juvenile
Western Belt. This coincides with the closure of the passive platformtype basin with continental collision and granitic magmatism, with an
older continental crust signature, at the beginning of the Eastern Belt.
The existence of a syn-tangential TTG association about 700 Ma in
the Western Belt can represent the beginning of a collisional episode
between the juvenile magmatic arc and an older continental crust
segment. This collision can be the agent to the new compressive
episode in the Eastern Belt, starting an intracontinental transpressive
tectonics. The 670 Ma age syn-transcurrent granitoids are the initial
records of this deformational phase.
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Figure 2 – Comparative sketch showing the geological episodes and associated geological units in the Western and in the Eastern Dom Feliciano Belt,
southernmost Brazil.

While active, the transcurrent tectonics in the Western Belt hosted
granitic intrusions between 660 Ma, as indicated by the Sanga do
Jobim granitoids, and 560 Ma, by the Caçapava Granitic Complex. In
the Eastern Belt, records of a transpressive tectonics can be identifying
up to about 600 Ma, when a change from transtensive to an extensive
tectonics took place.

The relationships between the petrotectonic associations, ages and
chemistry indicate the existence of two belts with different, but related,
evolutions during the Brasiliano Cycle.
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