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RESUMO
O Neoproterozoico foi marcado por intensas mudancas climéaticas que foram acompanhadas
pela reorganizagdo das massas continentais a nivel global. Estes eventos climéticos estdo
representados pelas glaciagcbes globais Sturtiana e Marinoana registradas nas rochas do
periodo Criogeniano. O rearranjo das massas continentais esteve marcado pela ruptura do
supercontinente Rodinia (870 - 750 Ma) e posterior colisdes intracratbnicas (600 Ma) que
geraram a amalgamacdo de Gondwana, que por sua vez originou diversos orégenos como o
Cinturdo Araguaia. Esta unidade geotectdnica neoproterozoica situada na por¢do norte da
Provincia Tocantins, é composta pelas rochas sedimentares do Supergrupo Baixo Araguaia,
que esta subdividido nos grupos Estrondo e Tocantins. O Grupo Tocantins é constituido pelas
formacbes Pequizeiro e Couto Magalhdes. Na regido de Redencdo, a empresa WMC
Resources Ltda furou varios testemunhos de sondagem, denominados de SMD, para
desvendar a génese do prospecto S& Martim. Inicialmente, as rochas carbonaticas e
siliciclasticas sem indicios de metamorfismo, nestes testemunhos (SMD 08 e SMD 15), foram
posicionadas na Formagdo Couto Magalhdes. Contudo, a definicdo original desta unidade
envolve rochas com metamorfismo de baixo grau. Este fato motivou uma revisao
litoestratigrafica da Formagdo Couto Magalhdes que ocorre em subsuperficie na regido de
Redencdo, além da reconstituicdo paleoambiental proposta no trabalho original. Assim, esta
unidade foi redefinida, na regido de estudo, exclusivamente com base em suas caracteristicas
litoldgicas e denominadas de Formagdo Sdo Martim (rochas carbonéticas) e Formagdo Rio
Avrraias (rochas siliciclasticas). Devido aos poucos testemunhos que existem ndo é possivel
definir sua extensdo lateral em subsuperficie. Para alcancar os objetivos propostos foram
realizadas analises facioldgicas, prograficas e geoquimicas isotOpicas, assim como
interpretacdes de microfacies sedimentares e microestruturas glaciais. A porcdo mais basal
dos testemunhos é caracterizada pela ocorréncia de formagoes ferriferas bandadas (Banded
Iron Formation, BIF) que sdo interpretadas como o assoalho da bacia, estas formagdes tem
idade e similitude composicional correlacionavel com as BIF’s da Formacao Carajas. Na
sequéncia sobrejacente foram definidas dezenove facies sedimentares que foram agrupadas
em quatro associagdes de facies correspondentes. Na Formacdo Sdo Martim as rochas
carbonaticas sdo interpretadas como o registro de um ambiente de plataforma carbonatica
(AF1) que se encontra em contato discordante com os BIF’s. A Formacéao Rio Arraias é
caracterizada pelos depdsitos de turbiditos de planicie de talude ricos em lama-areia (AF2),
glacial (AF3) e turbiditos de planicie de talude ricos em areia (AF4). As idades destas rochas
foram inferidas a partir do levantamento bibliografico. Idades meso-arqueanas (2.952,3 + 7,3



Ma e 2.994,0 £ 5,8 Ma) dos BIF’s foram determinadas com base em dados U-Pb (SHRIMP)
de zircBes detriticos. N&o ha idades disponiveis para os carbonatos da Formagdo Sdo Martim.
As idades obtidas para as rochas siliciclastica da Formagdo Rio Arraias estdo baseadas na
metodologia Pb/Pb em pirita clastica (716 a 670 Ma), piritas diagenéticas (668- 616 Ma) e
pirita em veios (438 Ma - 394 Ma). Assim como idades Sm/Nd de proveniéncia sedimentar
entre 1660 Ma, 1710 Ma e 1720 Ma em clastos de diamictitos da Formacdo Rio Arraias.
Adicionalmente, foram datadas rochas piroclasticas rioliticas (idades U-Pb) de 634121 e
624+11 Ma sobrepostas diretamente aos depositos glaciais da Formagdo Rio Arraias.
Conforme estas idades geocronoldgicas sdo inferidas neste trabalho uma idade criogeniana
para a sequéncia sedimentar carbonética-siliciclastica. O primeiro evento de sedimentacdo
apos a formacéao das BIF’s foi a deposicao de sedimentos carbonaticos que compdem a AF1,
0 contato entre estas duas associacdes é abrupto e caracterizado pela presenca de uma fina
camada de folhelho negro. A AF1 é constituida na por¢éo basal por mudstone pseudonodular
a pseudolaminar, as quais apresentam estruturas geradas por compactacdo quimica como
dissolution seams e estilolitos, alem de finos niveis de tufo vulcanico, na porgéo superior se
encontram as facies de brecha carbonatica e siltito com laminacdo ondulada. O segundo
evento de deposicdo foi possivelmente marcado pela subsidéncia da bacia gerada pelo
fechamento pos-colisional dos cratons Amazonico com Sao Francisco/Congo, onde se
depositou a AF2 que é composta por arenitos maci¢os e com laminacdo plano-paralela,
truncada por onda e deformada, ritmitos com laminacdo plano-paralela e truncada por onda,
pelitos macigos e com laminacéo plano-paralela. O terceiro evento de sedimentacdo ocorreu
no maximo avanco glacial e subsequente rebaixamento do nivel do mar, com a deposi¢céo dos
materiais correspondentes a AF3. Esta associa¢do estd constituida por diamictitos foliados e
maci¢os associados a deposicdo de sedimentos a partir de geleiras que avangam nos corpos de
agua. A transicdo entre a AF2 e AF3, apresenta camadas com deformacgfes possivelmente
produzidas por glaciotecténica. O quarto evento de sedimentacdo estd marcado por um rapido
degelo acompanhado de um aumento do nivel do mar que aumentou o potencial de
preservacdo dos depdsitos subglaciais e possivelmente controlou a deposicdo dos materiais da
AF4. Esta associacdo € composta por arenitos macigos e com laminacdo plano-paralela,
ondulada, truncada por onda e deformada, em menor proporcdo ritmitos com laminacéo
plano-paralela e truncada por onda e finas camadas de pelitos macicos, além de dois niveis de
brecha siliciclastica. Em resumo, € proposta uma nova definicdo litoestratigrafica

neoproterozoica para o Cinturdo Araguaia que sugere pela primeira vez que a plataforma, em



determinados periodos, esteve submetida a processos glaciais possivelmente dentro do

contexto de Snowball Earth, precisamente a glaciacdo Marinoana.

Palavras-chave: Cinturdo Araguaia. Neoproterozoico. Formacdo Sdo Martim. Formacgdo Rio

Arraias. Snowball Earth. Marinoana.



ABSTRACT
The Neoproterozoic age was marked by intense climatic changes that were accompanied by
the reorganization of the continental masses at a global level. These climatic events are
represented by the Sturtian and Marinoan Snowball Earth glaciations registered in the rocks of
the Cryogenic age. The rearrangement of the continental masses was marked by the rupture of
the Rodinia (870 - 750 Ma) and subsequent intracratonic collisions (600 Ma) that generated
the amalgamation of Gondwana, which in turn originated several orogens such as the
Araguaia Belt. This Neoproterozoic geotectonic unit located in the northern portion of the
Tocantins Province, is composed of the sedimentary rocks of the Baixo Araguaia Supergroup,
which subdivided into the Estrondo and Tocantins Groups. In the region of Redencéo, the
company WMC Resources Ltda drilled several cores, called SMD, to unveil the genesis of the
Sdo Martim prospect. Initially, the carbonate and siliciclastic rocks without evidence of
metamorphism, in these cores (SMD 08 and SMD 15), were positioned in the Couto
Magalh&es Formation. However, the original definition of this unit involves rocks with low-
grade metamorphism. This fact led to a lithostratigraphic review of the Couto Magalhées
Formation that occurs on a subsurface in the Redencdo region, in addition to the
paleoenvironmental reconstitution proposed in the original work. Thus, this unit was
redefined, in the study region, exclusively based on its lithological characteristics and named
S&o Martim Formation (carbonate rocks) and Rio Arraias Formation (siliciclastic rocks). Due
to the few testimonies that exist, it is not possible to define its lateral extension in subsurface.
To achieve the proposed objectives, faciological, sedimentological and geochemical analyzes
were performed, as well as interpretations of sedimentary microfacies and glacial
microstructures. The most basal portion of the cores is characterized by the occurrence of
banded iron formations (BIF) that are interpreted as the basin floor, these formations have age
and compositional similarity correlated with the BIF’s of the Carajas Formation. In the
overlying sequence, nineteen sedimentary facies were defined, which were grouped into four
facies associations corresponding. In the S& Martim Formation, carbonate rocks are
interpreted as the record of a carbonate platform environment in an epicontinental sea (AF1)
thatisindiscordant contact with the BIF’s. The Rio Arraias Formationis characterized by
deposits of mud-sand-rich slope plain turbidites (AF2), glacial (AF3) and sand-rich slope
turbidites (AF4). The ages of these rocks were inferred from the bibliographic survey. Meso-
Archean ages (2,952.3 = 7.3 Ma and 2,994.0 + 5.8 Ma) of the BIF’s were determined based
on U-Pb (SHRIMP) data of detritical zircons. There are no ages available for carbonates from
the Sdo Martim Formation. The ages obtained for the siliciclastic rocks of the Rio Arraias
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Formation are based on the Pb / Pb methodology in clastic pyrite (716 to 670 Ma), diagenetic
pyrites (668-616 Ma) and vein pyrite (438 Ma - 394 Ma). As well as Sm / Nd ages of
sedimentary provenance between 1660 Ma, 1710 Ma and 1720 Ma in diamictite clasts of the
Rio Arraias Formation. Additionally, rhyolitic pyroclastic rocks (ages U-Pb) dated 634 + 21
and 624 + 11 Ma superimposed directly on the glacial deposits of the Rio Arraias Formation.
According to these geochronological ages, a Cryogenian age for the carbonate-siliciclastic
sedimentary sequence is inferred in this work. The first sedimentation event after the
formation of BIF was the deposition of carbonate sediments that make up AF1, the contact
between these two associations is abrupt and characterized by the presence of a thin layer of
black shale. The AF1 is constituted in the basal portion by pseudonodular to pseudolaminar
mudstone, which present structures generated by chemical compaction such as dissolution
seams and stylolites, in addition to fine levels of volcanic tuff, in the upper portion are the
carbonate and siltstone breccia facies with wavy lamination. The second deposition event was
possibly marked by the subsidence of the basin generated by the post-collisional closure of
the Amazon with S&o Francisco / Congo cratons, where the AF2 was deposited, which is
composed of massive sandstones and with plane-parallel lamination, truncated by wave and
deformed, rhythms with plane-parallel lamination and truncated by wave, massive mudstones
and with plane-parallel lamination. The third sedimentation event occurred at the maximum
glacial advance and subsequent lowering of sea level, with the deposition of materials
corresponding to AF3. This association is made up of foliated and massive diamictites
associated with the deposition of sediments from glaciers that advance in water bodies. The
transition between AF2 and AF3, presents layers with deformations possibly produced by
glaciotectonic. The fourth sedimentation event is marked by a rapid thaw accompanied by an
increase in sea level which increased the potential for preservation of subglacial deposits and
possibly controlled the deposition of AF4 materials. This association is composed of massive
sandstones with planar-parallel, wavy, wave-truncated and deformed lamination, to a lesser
extent rhythms with planar and wave-truncated lamination and thin layers of massive
mudstones, in addition to two levels of siliciclastic breccias. In summary, a new
Neoproterozoic lithostratigraphic definition for the Araguaia Belt is proposed that suggests for
the first time that the platform, in certain periods, was subjected to glacial processes possibly
within the context of Snowball Earth, precisely to the Marinoan glaciation.

Keywords: Araguaia Belt. Neoproterozoic. Sdo Martim Formation. Rio Arraias Formation.

Snowball Earth. Marinoana.
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