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RESUMO

O presente trabalho envolveu o estudo morfoldgico e composicional de zircdo de rochas
granodioriticas da Suite Sanukitoide Rio Maria, Provincia Carajas. Para este estudo foram
escolhidas cinco regides inseridas nos dominios desta provincia, sendo elas: Rio Maria e
Bannach, é&reas-tipo do Sanukitoide Rio Maria, Ourilandia do Norte, contendo rochas
granodioriticas correlaciondveis aos sanukitoides Rio Maria, Sdo Félix do Xingu, onde
ocorrem granodioritos tipo sanukitoides ainda pouco estudados, além do Granodiorito
Trairdo, regido de Pau D’Arco, pertencente a Suite Guaranta e geoquimicamente distinto dos
sanukitoides. Os cristais de zircdo foram estudados com o auxilio de imagens por elétrons
secundarios (ES), catodoluminescéncia (CL), analises semiquantitativas por espectroscopia de
raios-X por dispersdo de energia (EDS) através de um microscopio eletronico de varredura
(MEV), objetivando definir feicbes morfoldgicas e assinaturas geoquimicas caracteristicas
para os zircdes de cada grupo de rocha, comparar 0s aspectos tipolégicos entre eles e
reafirmar a importancia do zircdo em estudos petrolégicos e a metodologia MEV-CL-EDS
como ferramenta de apoio para esses fins. O estudo morfologico foi realizado em zircdes de
dois grupos de rochas. No primeiro, formado por zircdes da Suite Sanukitoide Rio Maria,
foram selecionados cento e dez cristais de zircdo e no segundo, representado por zircoes do
Granodiorito Trairdo, vinte e nove cristais. Os zircdes do primeiro grupo apresentaram formas
euédricas, subordinadamente subédricas, padrdo de zoneamento bem definido, nicleos bem
desenvolvidos e preservados de alteracdo, estreitas bordas luminescentes, sugerindo mudanca
composicional no final de sua cristalizacdo, e rara a moderada presenca de inclusfes de F-
apatita. Os zircGes do Granodiorito Trairdo mostraram formas euédricas a subédricas e
zoneamento oscilatério bem definido. A presenca de inclusGes de F-apatita € recorrente nesta
amostra, tanto no ndcleo quanto nas bordas dos cristais, ora truncando, ora ocorrendo
paralelamente as zonas de crescimento, sugerindo cristaliza¢do simultanea de ambos minerais.
Realizou-se também o estudo tipoldgico nesses dois grupos de zircdes. Os zircBes dos
sanukitoides Rio Maria sdo principalmente do tipo S18, com raras ocorréncias do tipo P4. O
segundo, representado por zircdes do Granodiorito Guaranta, se correlacionam aos tipos S3 e
S8. Andlises semiquantitativas por ESD realizadas em zircGes das cinco regifes estudadas
foram comparadas e interpretadas em diagramas geoquimicos especificos. Os zircGes dos
sanukitoides de Rio Maria e Ourilandia do Norte apresentaram os menores contetdos de Nb
(1,0-1,8%), seguidos dos zircdes das regides de Bannach e Xingu (1,8-2,5%) e do

Granodiorito Trairdo (dominantemente entre 2,2-3,3%). Os zirc6es das rochas sanukitoides de
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Rio Maria e Ourilandia do Norte apresentaram razdes Zr/Nb mais elevadas, entre 30 e 50, e 0s
do Granodiorito Trairdo mais baixas, dominantemente entre 17 e 23. Os zircdes dos
sanukitoides de Bannach e Xingu apresentaram razdes Zr/Nb intermediérias, entre 23 e 32. O
diagrama Sr versus Zr/Nb mostra um trend negativo bem definido, com o0s zircdes do
Granodiorito Trairdo mais enriquecidos em Sr (1,5 a 2,4%) e os dos sanukitoides de Rio
Maria e Ourilandia do Norte mais empobrecidos (0,6 a 1,6%), com superposicao parcial entre
eles. Zircdes dos sanukitoides de Bannach e Xingu apresentaram contetdos intermediarios de
Sr (1,2 e 1,7%) e Zr/Nb (23 e 32), e plotaram entre os anteriores no diagrama. O estudo
mostrou diferencas morfologicas, tipologicas e composicionais entre os zirces das rochas
sanukitoides do sudeste do Pard, e entre esses e os do Granodiorito Trairdo. De acordo com a
tipologia proposta por Pupin (1980), essas diferentes caracteristicas permitiram enquadrar 0s
zircOes das rochas sanukitoides e os do Granodiorito Trairdo em dois grupos distintos,

sugerindo que sua cristalizacao ocorreu em diferentes ambientes e temperaturas.

Palavras-chave: Provincia Carajds. Sanukitoides Rio Maria. Zircdo. MEV-EDS.

Catodoluminescéncia.



ABSTRACT

This research involved the morphological and compositional study of zircons from
granodioritic rocks of Sanukitoide Rio Maria suite, Carajas Province. For this study were
chosen five regions inserted in this Province, namely: Rio Maria and Bannach, type areas of
the Rio Maria Sanukitoide rocks; Ourilandia do Norte, containing correlated granodioritic
rocks to sanukitoids Rio Maria; Sdo Felix do Xingu, where there are still poorly studied
granodiorite rocks similar to sanukitoides, besides Trairdo Granodiorite, situated in the Pau
D'Arco region, belonging to the Guaranta suite and geochemically distinct from sanukitoide
rocks. Zircon crystals were studied with the aid of secondary electron images (ES),
cathodoluminescence (CL), semiquantitative analysis by spectroscopic energy dispersive
(EDS) using a scanning electron microscope (SEM), aiming to define morphological features
and characteristics geochemical signatures for zircons from each group of rock, compare the
typological aspects between them and reaffirm the importance of zircon in petrological
studies and SEM-CL-EDS methodology as a support tool for these purposes. The
morphological study was conducted in zircons from two groups of rock. In the first one, made
up of zircons from Rio Maria Sanukitoide Suite, were selected one hundred ten zircons and in
the second one, represented by zircons of Trairdo Granodiorite, twenty nine crystals. zircons
from the first group have euhedral shapes, subordinately subhedral, well defined standard
zoning, well-developed and preserved cores, thin luminescent edges, suggesting
compositional change at the end of crystallization, and rare to moderate presence of F-apatite
inclusions. The zircons of Trairdo Granodiorite showed euhedral the subhedral forms and well
defined oscillatory zoning. The presence of F-apatite inclusions is recurring in this sample,
both at the cores or at the edges of the crystals, truncating or taking place in parallel with the
growth zones, suggesting simultaneous crystallization of both minerals. For the typological
study were selected two groups of zircons. The first, made up of zircons of the Rio Maria
sanukitoides, falls mostly within S18 type, with rare occurrences in P4 type. The second,
represented by zircons of the Guarantd Granodiorite, correlates with S3 and S8 types.
Semiquantitative ESD analysis performed in zircons from the five studied regions were
compared and interpreted in specific geochemical diagrams. Zircons of Rio Maria and
Ourilandia do Norte sanukitoides showed the lowest Nb contents (1.0-1.8%), followed by the
zircons of Bannach and Xingu regions (1.8-2.5%) and Trairdo Granodiorite (dominantly
between 2.2 to 3.3%). Zircons from Rio Maria and Ourilandia do Norte sanukitoides showed
higher Zr/Nb ratios, between 30 and 50, and zircons from Trairdo Granodiorite the lower



ratios, predominantly between 17 and 23. Zircons from Bannach and Xingu sanukitoides
presented intermediate Zr/Nb ratios, between 23 and 32. The Sr versus Zr/Nb diagram shows
a well defined negative trend, with zircons of Trairdo Granodiorite more enriched in Sr (1.5 to
2.4%) and zircons from the Rio Maria and Ourilandia of Norte sanukitoides most depleted
(0.6 to 1.6%), with partial overlap between them. Zircons from Bannach and Xingu
sanukitoides showed intermediate Sr content (1.2 to 1.7%) and Zr/Nb (23 and 32) and plotted
between the previous in the diagram. The study showed morphological, typological and
compositional differences between the zircons of sanukitoides rocks of southeastern Para, and
between these and the zircons of the Trairdo Granodiorite. According to Pupin (1980) scheme,
these differences allowed to frame the zircons of the sanukitoid rocks and the Trairdo
Granodiorite into two distinct groups, suggesting its crystallization occurred in different

environments and temperatures.

Keywords: Carajas Province. Sanukitoides Rio Maria. Zircon. SEM-EDS.

Cathodoluminescence.





