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INTRODUCTION

The Precambrian terranes in Santa Catarina state, southern
Brazil, extend from 26 °45 'S to 28 °45 'S and have been gener-
ally ascribed to the Neoproterozoic Brasiliano Cycle evolution.
The terranes are characterized by extensive early granite em-
placement, shear-zone deformation, hydrothermal processes as-
sociated with later magmatism. The major geological unit is a
polyphase batholithic complex, the Florianópolis batholith.

The regional geological framework has been established
through geological mapping by the Geological Survey of Bra-
zil—CPRM (Silva 1987; Caldasso et al. 1995; Zanini et al.
1997; Schneiders da Silva et al. 1999). Because the identifica-
tion of the Neoproterozoic sequence of events was based largely
on whole-rock Rb-Sr geochronology, there were no precise con-
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ABSTRACT

The Neoproterozoic Florianópolis batholith provides the major clue for unraveling the pre-
Brasiliano Cycle evolution of Santa Catarina State, southern Brazil, because it contains septa of
basement units such as the Camboriú and Águas Mornas complexes reactivated during the younger
Brasiliano orogeny at about 600 Ma. We establish precise U-Pb zircon SHRIMP ages and Nd isoto-
pic evolution of four key samples from the septa.

The zircon population displays complex internal structures in three of the four dated samples.
The complex crystals have well-preserved magmatic cores and altered rim domains. The core popu-
lations were dated at about 2180 Ma (Águas Mornas complex), about 2160 Ma (Camboriú complex
amphibolite xenolith), and 2000 Ma (Camboriú complex orthogneiss), whereas the ages of the mea-
sured rims and altered domains are about 590 Ma in all three samples. On the other hand, the Presidente
Nereu tonalite has a simpler zircon population without core/rim separation, and yields magmatic
ages about 2200 Ma.

The Nd isotopic analyses of the three samples emphasize the polycyclic evolution of the batholith,
which is much more complex than previously realized. The evolution is marked by two successive
Paleoproterozoic accretionary orogenic events at about 2200–2175 Ma and by a crustal melting
event at about 2000 Ma, which had an Archaean source (Sm-Nd depleted mantle model age, ΤDM  =
2860 Ma). These orogenic events were followed 1.4 billion years later by a Neoproterozoic hydro-
thermal/metamorphic overprint at about 590 Ma. This time gap permits us to identify a long
intracratonic period—the Atlantica supercontinent. The unraveling of the Proterozoic evolution and
the precise characterization of the basement remnants show that the Paleoproterozoic was a crust-
building, orogenic interval and was the major source of the much later Neoproterozoic granites. The
integrated use of back-scattered electron and cathodoluminescence imaging with SHRIMP spot dat-
ing and Nd isotopes provide a clear understanding of the timing of crustal generation and deforma-
tion in southern Brazil, including strong evidence for a long-lasting supercontinent cycle.

straints on older remnants within the batholithic units. For ex-
ample, no reliable rock-forming isotopic ages older than about
650 Ma had been obtained on these rocks. The Paleoproterozoic
inheritance of the Neoproterozoic granitoids has been studied
by Nd isotopic techniques (Mantovani et al. 1987; Babinski et
al. 1997), but the role of the Paleoproterozoic Transamazonian
Cycle, ubiquitous in other segments of the Brazilian Precam-
brian terranes, has remained obscure in the region.

We made use of the 30 µm spatial resolution of the sensi-
tive, high-resolution ion microprobe (SHRIMP II) to unravel
the complex geologic history of southern Brazil. The greatest
complexity occurs in the three orthogneissic associations se-
lected for dating: the Camboriú and Águas Mornas complexes,
and the Presidente Nereu tonalite. The back-scattered electron
(BSE) and cathodoluminescence (CL) images of zircon reveal
complex internal structures of altered and unaltered domains,
whose magmatic and metamorphic ages we have determined
by SHRIMP U-Pb isotopic analyses.*E-mail: afraneo@if.ufrgs.br


