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Introduction

The aim of this paper is to present the authors' idea about the tectonic
i n terpr e t a t i on of the available geological and isotopic data for the basement area of
Parana and Santa Catarina States. As it i s normal in these cases the information data
a re not homogeneously distributed in the area, which make s the interpretations more
rel i able in some areas than others. The geochronological base has more than 1000 data
inc luding K-Ar, Rb-Sr, Pb-Pb, U-pb and Sm-Nd ages. The 's t u d i e d area compr ises a
comp l e te cross section trough the Precambrian terrains of t he eastern parts of Parana
and Santa Catarina States. Al l the geological units observed have a roughly NE-SW
t r end which allows the extrapolation of the interpretations made in this area into
mos t of Rio Grande do SuI and southeastern region of Sao Paulo States .

Tectonic Domains

In a 450 KIn cross section from Fl orianop oli s (SE) to Castro (NW), it is possible
to recogn i z e several tectonic uni ts with dif ferent geological, structural and
geochronological patterns. From SE to NW the principal domains are : 1) Florianopolis
Granite-Migmatite Belt - ranging from strongly deformed calc-alkaline granites and
migmat i tes to isotropic pink-reddish alkaline granitoids and volcanic rocks; 2)
Brusque Schist Belt - greenschist to amphibolite supracrustal volcanosedimentary
associations (2a) with intrusive granitoids (2b) and few basement nuclei; 3) Itajai
Foreland Basin - anchimetamorphic turbidites and acid volcanic rocks with conglomerates
and sandstones at the base; the basin is more deformed at its southern border; 4) Luis
Alves Terrain - calc-alkaline orthogranulites with many l en s e s of mafic rocks and
very subor dinat e metasedimentary r ocks ; 5) Gua.ra.tubinha-Campo Alegre Volcanosedimentary
Basin s - non deformed and non metamorphic acid volcanic rocks with some minor
s edi men t a ry contribution; 6) Pien Ma fic -Ultramafic and Granitoid Belts - several
dis rupte d ultramafic (mainly serpentinite) bodies (6a) and deformed calc-alkaline
granitoids (6];) occurrinq in a NE-SW suture zone between the Luis Alves (S)and Curitiba(N)
ter r a i n s ; :7) Curi tiba Terrain - biotite amphibole and amphibole banded gneisses with
granu l i te gneiss and mafic rocks (in the northern. part), heterogenously remigmatized;
8 ) Camarinha Foreland Basin - anchimetamorphic t o greenschist metasedimentary rocks
s t rongly deformed by regional f old ing and strike-slip faults; 9) Ap i ai Schist Belt ­
d olomites (sometimes wi th s tromatol ites) ,limestones and expressive phyllite p i le
wi t h min o r v olc ani c contribution, deformed and metamorphosed at g reen-schist t o
amphiboli te metamorphic grades (9a) wi th c oa r s e grained b iotite rich calc-alkaline
grani to i ds of Tres Corregos Batholith (mainly slightly deformed) and l a t e alkaline
reddis h isotropic intrusive granitoids (9b); 10) Itfiiacoca Schist Belt .- p:r;-edorninately
carbonat i c rocks often with stromatolitic structures and a volcanosedirnentary association
where high-K volcanic rocks compose an important part (lOa) . All the units suffered a
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_ ional green-schist metamorphism with its northernwestern border clearly showing a
=~rmal aureole produced by the Cunhaporanga calc-alkaline batholith(10b); 11) Castro
~:;~canosedimentaryBasin - acid to intermediate volcanic rocks with a subordinate
.::edimentary basal sequence; 12 ) Costeiro Granite Belt - it is the only major tectonic
'~,,"i t present in the area that is not observed in the profile. This domain outcrops in
:::e northeastern part of Parana State being composed by biotite-sphene rich calc­
=; " a l i n e granitoids wi th late intrusive two mica leucogranites .-_........

Data Ease

The geochronological data, summarized in the table 1 , includes all available
i s o t op i c information for the studied terrains produced during almost 35 years.
;:owever, most of the U-Pb and Sm-Nd data were obtained only in the last 10 years and
:nany of them are still unpublished. The data presented represents the geocrhonological
ca t t ern characteristic of the indicated domain obtained on each method. The ages are
~xpressed in Ga . Most of these data can be found in the references 1 to 8.

TECTONIC K - Ar Rb - Sr Pb - Pb U - Pb Sm - Nd Sm - Nd
DOMAINS minerals wr wr zircons TDM Ndt

1 .55-.61 .52-.63 1.6 +- .60-.62 1.3-1.8 -2 -8
.3

2a .55- .60 .60-.81 1. 4-1. 6 1.9-2 .1 -7 -10
2b .54- .64 .62 -.64 - .48-.65 1.6-1.9 -8 -22
3 .51-.53 .53-.54 - .56 1.7-2 .2 -8 -14
4 1.7-2 .1 1.9-2.7 2.1-2.4 2.2-2.8 2.3-3.1
5 . 4 5- . 5 0 .50-.57 - .60 -.63 - -

6a . 5 0- . 6 0 - - - 2.5-3.6 -1 -23
6b .61-.68 .60-.65 - .61-.71 2.0-2.1 -14 -18
7 .55-.65 .60-2.2 - 2.0-2.1 2.3-2.8 -1 -7
8 .48-.50 - - - - -

9a .50-.80 .55-1.7 1.1-1.7
9b .56-:65 .51-.79 .75-.78 .66-.72 2.1-2.2 -16 -20

lOa .61-.63 1.1-1.4 1.3-1.7 2.3-2.7 -5 -17
lOb -.59 .54-.75 - - 1. 8-2.7 -6 -13
11 .43 -.46 .48-.50 - - - -
12 .46-.56 .54-.59 - .59-.62 1.9-2.2 -12 -20

The analysis of these geochronological and isotopic data allows the following
conclusions: a) all the observed domains with exception of Luis Alves Terrain, gave
NeoproterozoiiJ mineral K-Ar ages; b) almost the same pattern can be found for the Rb­
Sr whole rock isochrons; c) all the studied grantoids with or without volcanic-arc
affinity gave Neoproterozoic or even younger ages by K-Ar, Rb-Sr and U-Pb methods;
d) all the ND (DM) model ages gave pre-Neoproterozoic values, strongly suggesting the
inexistence of juvenile crustal accretion at Neoproterozoic time; e) the Epsilon
ND(t) are always negative ranging between - 1 to -23 which is in good agreement with
the earlier interpretation f) the granitoids observed in the first domain (Florianopolis
Granite-migmatite Belt) gave consistently younger ND model (-1.4Ga) ages 'which is in
accordance with the suggestion that these material came from a younger lithospheric
mantle than the other domains which came, in general, from a protholith older than
1.9Ga .
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Tectonic Interpretation

Mos t of the boundaries between these domains are tectonic, represented by late­
Neoproterozoic shear zones whi ch makes very difficult the proposition of any model
where a paleogeographical reconstruction could be proposed involving all the different
domains. It is possible that the majority of these domains (with exception of the late
tectonic basins and granites) are exotic: they did not evolve on their present
position .

The analysis of the geochemical and isotopic data indicated that the granitoid
belts (l,2b,6b,9b,10b,12) could represent the roots of Neoproterozoic magmatic arcs
developed during Brasiliano (800-600) and Rio Doce (620-S00)orogenesis (Brasiliano
Mega-cycle). It is also suggested that the supracrustal schist belts , that in many ·­
cases host these granitoid belts , are continental-margins sequences which started
their sedimentation during Mesoproterozoic (1.6 to 1.4 Ga) times and did not evolve in
a back-arc basin as is usually proposed. Here we postulated the dissociation of the
schist belt tectonic-sedimentary evolution and the granitoid belt intrusions . Meanwhile
the ages of the principal metamorphic episodes that affected all the schist belts are
in good agreement with the emplacement ages obtained in the associated granitoid
belts.

The magmatic history of the Luis Alves granulite terrain started during Neoarchean
time. High grade metamorphism occurred at 2.3 Ga . The Neoproterozoic termo-tectonic
episodes that affected the entire Paleoproterozoic banded-gneisses (Curitiba Domain) only
affect its northern border. These two terrains represent fragments of older continental
landmasses involved in the Neoproterozoic evolution.

Conclusions

In conclusion the interpretation of the geological and isotopic data allows the
suggestion that the present configuration was established during the Neoproterozoic
due to the collage of these different terrains at the end of the Brasiliano Mega-,~

cycle. The distribution of these units, in roughly NE-SW belts , is interpreted as the­
amalgamation of these domains towards NW representing an accretion on the eastern
border of the Parana Craton. " !

The late tectonic volcanosedimentary basins of Guaratubinha, Campo Alegre and
Castro and the alkaline-peralkaline granites (that affects the Luis Alves and Curitiba
domains ) could represent an extentional episode which took place around 600+-20 Ma::
and occurred in the interval between the compression related to the Brasiliano and
Rio Doce orogenesis. ~ -:

. :.~

References

1. Cordani, U.G . 1974 In: Monaco ,O.A. et al, Carta do Brasil ao Miliom?simo, Folha
Assuncion-SG21 e Curitiba-SG22, Brasilia, DNPM

2., Basei ,MAS & Teixeira 1987 In: Silva,L.A. & Bertoluzzi,C.A. (eds ) Texto Explieativo
do Mapa Geologico do Estado de Santa Catarina 1: 500.000, DNPM/CPRM

3. Basei et al 1992 Rev.Bras.Geoe., 22 (2) :216-221
4. Siga Jr . et al 1995 Bol.IG-USP,Ser.Cient. ,26:69-98
5. Reis Neto, J .M. dos 1994 Master Thesis, IG-USP 253p

46 South-American Symposium on Isotope Geology - Brazil, June 1997


