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THE ATLANTIC OROGENIC BELT OF SOUTHERN BRAZIL.:
AN OROGEN OF ANDEAN TYPE OF NEOPROTEROZOIC AGE ?
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INTRODUCTION

The structure of the Brazilian shield is mostly due to the Brasiliano orogenic cycle, which occured
between 1 and 0,5 Ga (Almeida et al.,, 1973; Brito Neves and Cordani, 1991). Several mobile belts
formed during this cycle, surround cratonic areas that are made of earlier terranes and their stable cover.
In the south-eastern Brazil, the Atlantic orogenic belt (Ferreira, 1972; Machado and Endo, 1993; Endo
and Machado, 1993) streches for more than 2000 km from Uruguay to the Espirito Santo state in Brazil,
on the edge of the Sdo Francisco and Rio de la Plata cratons. The Luiz Alves intermediate craton divides
the Atlantic belt into two domains: the Paraiba do Sul belt in the North and the Dom Feliciano belt in the
South (fig.1).

This orogen shares several features with the Mesozoic-Cenozoic Cordilheras of the western Americas:

1- AN OROGEN BUILT ON A CONTINENTAL CRUST

The Atlantic orogenic belt is made of several longitudinal domains separated by 1major complex faults
(fig.1 and 2). In every domain, both basement and cover series are recognized. The basement is made of
Archean and Trans-Amazonian para- and orthogneisses. The cover series of Middle to Upper-Proterozoic
age, are largely shelf sediments with minor interbeded volcanics. In the Alto Rio Grande domain these
volcanics exhibit a geochemical zoning of active margin type (Campos Neto, 1991).

2- A TRANSPRESSIONAL OROGEN

The Atlantic orogenic belt exhibits a positive flower structure (Machado and Endo, 1993, fig.3): the
northwestern units are thrusted on the Sdo Francisco and Rio de la Plata cratons while the south-eastern
units are thrusted south- eastwards. In the Dom Feliciano belt, the Pelotas batholith separates the
domains of opposite vergences.

This pattern is due to a polyphase orogenic evolution where two main cycles are recognized:

1- the Brasiliano 1 cycle (850-750 Ma, Trompette, 1994), still poorly documented, produced the
subduction of the "ophiolites" (described at the northwestern edge of the belt, Soares et al., 1990;
Pedrosa-Soares et al., 1992; Roéig and Schrank, 1992), the collision of the entire Atlantic belt terranes
with the Sédo Francisco and Rio de la Plata cratons and the emplacement of the G1 granites.

2- the Brasiliano 2 cycle (650-490 Ma) comprise a first transpressional stage of contemporaneous
thrusting and dextral shear faulting which is responsible of the remarkable positive flower structure of the
belt. G2 granites, usually metamorphosed into orthogneisses (dated between 630 and 570 Ma), emplaced
during this first stage. Later stages produced gentle folding and sinistral reactivation of previous shear
zones. G3 and G4 granites (570-490 Ma) are contemporanous or postdate these late events.

3- THE GRANITES: PETROLOGY, GEOCHEMISTRY AND REPARTITION IN SPACE AND TIME
The G2 and G3-G4 granites form complex batholiths and stocks, emplaced at various levels of the
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crust from greenschist to the granulite facies, scattered through the whole belt with the exception of the
more external units towards the cratons.

All these granites are complex intrusions that associate basic, intermediate and acidic rocks. These
associations define magmatic series that present such variety that they cover almost the entire field of the
granitoids (fig.4). These series share many common characteristics: same subalumineous character (the
most differenciated members become slighly peralumineous), same iron-magnesium ratio that is
comparable to the one of calcalkaline series, same sodium level. The variety of the rock types is due to
the opposition between calcic and potassic series (confirmed by many other elements).

Repartition in space and times of these magmatic series is noteworthy: G2 granites exhibit a zonality
through the belt with the most calcic series in internal position and the most potassic ones in external
position toward the craton. The late G3-G4 series are potassic ones: in the Parajba du Sul belt they are all
in internal position superimposed on the domain of the early calcic series. The Pelotas batholith exhibit a
weak zonation with less potassic series at the East (Pelotas suite) and more potassic series at the West
(Encruzilhada suite) . The youngest intrusion are alcaline syenites. Brown (1982) considers such spatial
and temporal disposition as characteristic of an active continental margin involving an old basement.

CONCLUSION

The tectonic pattern in positive flower structure, the presence everywhere of an old basement, the type
and distribution in space and time of the magmatism, is similar to the Andean cordilhera model (Soler,
1991; Smitz et al., 1993): the Atlantic belt of Southern Brazil is a remarkable example of an orogen of
this type of Neoproterozoic age. Moreover, this belt exhibits a level of erosion that has not yet been
reached in more recent orogens. It is thus a unique example of the deep-seated parts of an Andean type
orogen.
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