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RESUMO

A descoberta de remanescentes ocednicos neoproterozoicos no Orégeno Araguai data do inicio da década
de 1990 e estudos subseqiientes evidenciam uma seqiiéncia desmembrada, deformada e metamorfisada em
facies anfibolito. Esta dissertacéo apresenta estudos detalhados sobre as rochas metassedimentares sulfetadas
e formac0es ferriferas bandadas da Formacédo Ribeirdo da Folha, que representa a se¢do vulcano-sedimentar
ofiolitica. Estudos iniciais também abordaram a formac&o ferrifera bandada da Formagéo Capelinha.

Em ordem decrescente de abundancia, a secdo sedimentar do ofiolito consiste de quartzo-mica xisto,
xisto peraluminoso, xisto grafitoso, variedades de metachert, diopsiditos e formacoes ferriferas bandadas dos
tipos silicato, 6xido e sulfeto. A unidade sulfetada € representada pelos metacherts, com sulfetos orientados
segundo a xistosidade principal (Sn), e por corpos de diopsidito, onde os sulfetos ocupam 0s espacos
intergranulares ou ocorrem como inclus@es no diopsidio.

A analise qualitativa do metamorfismo regional baseou-se na individualizacdo das seguintes paragéneses
minerais: (i) quartzo + muscovita de granulagdo fina (variedade sericita) * biotita, relacionada a foliacdo Sn-
1 e indicativa de facies xisto verde e, (ii) quartzo + biotita + granada * estaurolita + cianita £ muscovita +
plagioclasio + minerais opacos (ilmenita e sulfetos), associada a xistosidade principal (Sn) e caracteristica de
facies anfibolito, zona da cianita. A caracterizacdo quantitativa do metamorfismo, baseada em célculos de
temperatura e pressdo da xistosidade principal (Sn), indica um intervalo de PT de facies anfibolito
intermediério (530-600° C e 4,9-5,3 kbar).

A caracterizacdo mineragrafica das diversas fases sulfetadas permite a identificacdo de pelo menos trés
estagios de sulfetacdo nas variedades de metachert e diopsiditos: estagio 1, caracterizado pela precipitacéo
de sulfetos a partir de um fluido hidrotermal submarino, estagio 2, relacionado a recristalizacdo mineral
durante 0 metamorfismo regional de facies anfibolito médio e, estagio 3, caracterizado pela alteracdo de
minerais previamente formados pela circulagdo de fluidos hidrotermais superficiais. A analise quimica dos
sulfetos e inclusdes evidencia uma distribuicdo homogénea dos elementos, sem diferencas significativas
entre borda e nlcleo dos cristais. Raros cristais cromiferos, associados a pirrotita, estdo presentes nos
diopsiditos e podem ser heranga quimica de fluidos extraidos de rochas méafico-ultramaficas.

O tratamento e interpretacdes dos dados litoquimicos da secdo sedimentar buscou a avaliacdo da
importancia relativa entre as contribui¢des pelitica, da agua do mar e das rochas igneas. As variedades de
metachert apresentam contribuicdo pelitica crescente, evidenciada pelo aumento no contetdo de silicatos
aluminosos e de Al,O; e K,O. Anomalias negativas de Eu ratificam a contaminagdo pelitica do precipitado
hidrotermal. Os diopsiditos sdo rochas hibridas, com componentes exalativos (quartzo + sulfetos) e marcante
contribuicdo mafico-ultramafica. As formaces ferriferas do tipo silicato estdo intimamente associadas aos
xistos peliticos, sugerindo que houve adi¢do de material argiloso ao fluido ferro-silicoso exalativo.

Ouro tem sido garimpado na area abordada ha mais de dois séculos, mas sem registro de quantidade
significativa. As principais ocorréncias auriferas estdo associadas a veios de quartzo e zonas de cisalhamento
sulfetadas. Embora a associacdo litolégica e seus atributos geoquimicos sejam favoraveis a concentracdo de
ouro, as condi¢cdes de PT do metamorfismo (530-600° C e 4,9-5,3 kbar) indicam tratar-se de zona crustal
onde fluidos mineralizantes sdo extraidos e ha pouca deposicao de minerais auriferos. A aparente escassez de
ouro e outros metais pode ter como causa a eventual infertilidade metalogenética deste ofiolito, embora
nenhuma campanha detalhada de prospeccao tenha sido até hoje efetuada.

A Formacdo Capelinha apresenta marcante contraste composicional e sedimentolégico em relagdo a
Formacéo Ribeirdo da Folha. As formacGes ferriferas bandadas do tipo 6xido sdo compostas essencialmente
por hematita, com magnetita e ilmenita subordinados. Uma fonte possivel para esta ilmenita sdo os
ortoanfibolitos ricos em titanio e os xistos peliticos da Formacdo Ribeirdo da Folha. A assinatura de ETR
mostra forte anomalia negativa de cério e sugere ambiente submarino com heranca das rochas da pilha
ofiolitica. Estes fatos, juntamente com a associagdo com quartzitos e metapelitos, sugerem que a formacéo
ferrifera Capelinha seja produto da eroséo da pilha ofiolitica durante seu alojamento tecténico.



ABSTRACT

The discovery of neoproterozoic oceanic slivers in Aracuai Orogen dates from the beginning of 1990s
and subsequent studies evidence a dismembered sequence, deformed and metamorphosed into amphibolite
facies. This dissertation presents detailed studies about the sulfide-rich metasedimentary rocks and banded
iron formations of Ribeirdo da Folha Formation, which represents the volcano-sedimentary ophiolitic
section. Initial studies also included the banded iron formation of Capelinha Formation.

In decreasing order of abundance, the ophiolite sedimentary section consists of quartz-mica schist,
peraluminous schist, graphite schist, varieties of metachert, diopsidites and oxide-, silicate- and sulfide-
bearing iron formations. The sulfide-rich unit is represented by metacherts, with sulfides oriented according
to the main schistosity (Sn), and by diopsidite bodies, where the sulfides occupy the intergranular spaces or
appear as inclusions in the diopside.

The qualitative analysis of the regional metamorphism is based in the individualization of the following
mineral assemblages: (i) quartz + fine muscovite (sericite variety) + biotite, related to the foliation Sn-1 and
indicative of greenschist facies and, (ii) quartz + biotite + garnet * staurolite £ kyanite £ muscovite *
plagioclase = opaque minerals (ilmenite and sulfides), associated to the main schistosity (Sn) and
characteristics of amphibolite facies, kyanite zone. The quantitative characterization of metamorphism, based
on temperature and pressure estimates of the main schistosity (Sn), indicates a PT interval of intermediate
amphibolite facies (530-600° C and 4,9-5,3 kbar).

The mineragraphic characterization of the several sulfide-rich phases allows the identification of at least
three sulfidation stages in the metacherts and diopsidites: stage 1, featured by the sulfide precipitation from
an undersea hydrothermal fluid; stage 2, related to the mineral recrystallization during the regional
metamorphism of medium amphibolite facies; and stage 3, featured by the alteration of minerals previously
formed by the circulation of superficial hydrothermal fluids. The chemical analysis of the sulfides and
inclusions show a homogeneous distribution of the elements, without significant differences between the rim
and the core of the crystals. Rare chromium-rich crystals, associated to the pyrrhotite, are present in the
diopsidites and may be chemical heritage of fluids extracted from mafic-ultramafic rocks.

The treatment and interpretations of the lithochemical data of the sedimentary section aimed the
evaluation of the relative importance between the pelitic, the sea water and the igneous rocks contributions.
The varieties of metachert show crescent pelitic contribution, evidenced by the increase in the contents of
aluminous silicates and of Al,O3 and K,O. Negative anomalies of Eu confirm the pelitic contamination of the
hydrothermal precipitate. The diopsidites are hybrid rocks with exhalative components (quartz + sulfides)
and outstanding mafic-ultramafic contribution. The silicate-bearing banded iron formations are intimately
associated to the pelitic schists, suggesting that there was addition of clay material to the exhalative iron-
silicon fluid.

Gold has been prospected in the researched area for over two centuries but without register of significant
amount. The main gold-bearing occurrences are associated to the quartz vein and sulfide-rich shear zones.
Although the lithologic association and its geochemical attributes are favorable to the gold concentration, the
PT conditions of metamorphism (530-600° C and 4,9-5,3 kbar) indicate that it is the crustal zone where
mineralizing fluids are extracted and there is little deposition of gold-bearing minerals. The apparent scarcity
of gold and other metals may be caused by the eventual metalogenetic infertility of this ophiolite, although
no detailed prospecting campaign has been achieved yet.

Capelinha Formation shows outstanding compositional and sedimentological contrast in relation to
Ribeirdo da Folha Formation. Oxide-bearing banded iron formations are essentially composed by hematite,
with subordinated magnetite and ilmenite. Another possible source for this ilmenite is the titanium-rich
orthoamphibolites and the pelitic schist of Ribeirdo da Folha Formation. The REE signature shows strong
cerium negative anomaly and suggests undersea environment with heritage of the ophiolitic section rocks.
These facts together with the association with quartzites and metapelites, suggest that Capelinha banded iron
formation is product of the ophiolitic section erosion during its tectonic emplacement.
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