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RESUMO

Os depositos de Manganés pré-cambrianos da Serra dos Carajas tém sido estudados
sob enfoque da geoquimica e de recursos minerais na unica exposi¢do da Mina do Igarapé
Azul. Do ponto de vista estratigrafico trabalhos prévios tém incluido esses depodsitos no
Grupo Grédo Para que encerra rochas vulcanicas e formagdes ferriferas bandadas arqueanas ou
nos depositos siliciclasticos finos paleoproterozoicos do Membro Inferior da Formagdo Aguas
Claras. A analise facioldgica e estratigrafica desta sucessdo pelitica incluiu exposi¢fes da
Mina do Igarapé Azul e a sucessao de 11 testemunhos de sondagem com destaque para a
secdo do furo 706 do Projeto Manganés do Azul, datado em 2,1 Ga (datacdo em pirita
diagenética), confirmou a Formag&o Aguas Claras como hospedeira do minério de Manganés.
A sucessdo foi estudada numa se¢do SE-NW, que inclui testemunhos distribuidos desde a
porcdo do platd N4 (Dominio N4), passando pela Mina do Igarapé Azul (Dominio Azul) até
as ocorréncias no lgarapé Aguas Claras (Dominio Aguas Claras), perfazendo 25 km de
extensdo. Em relacdo aos demais segmentos, o0 Dominio Azul encontra-se encaixado na Falha
Carajés, interpretado previamente como um bloco alcado. Apesar das descontinuidades
estruturais, hidrotermalismo e/ou baixo grau de metamorfismo (?), as facies deposicionais ndo
foram alteradas, permitindo avaliar os processos sedimentares, interpretar o paleoambiente.
Foram identificadas duas sucessdes deposicionais em contato discordante erosivo. A Sucessdo
inferior corresponde aos depositos de plataforma marinha que consiste em duas associaces
(AF): 1) offshore (AF1), caracterizada por intercalacdes de arenitos finos com pelitos macicos
e laminados com base escavada ou plana, formando ciclos granodecrescentes ascendentes de
escala centimétrica, interpretados como turbiditos distais de baixa densidade ligados as fases
finais de desaceleracdo de fluxos turbulentos; e 2) offshore-transition a shoreface (AF2),
representados por arenitos finos e siltitos manganesiferos macicos e laminados; siltito com
laminagdes cruzadas, onduladas, truncamento de baixo angulo e laminagdo pinch-and-swell
indicando fluxos oscilatorio e combinado (tempestades). O contetdo de carbono organico
total (COT) de até 1% dos pelitos carbonosos indicam condi¢cdes de deposicao
dominantemente anaerdbicas no offshore. Os arenitos médios a grossos maci¢os da Sucessao
superior (AF3) exibem estratificacdo cruzada tabular e plano-paralela e representam a
migracdo de formas de leito durante incisdo de canais entrelacados sobre os depositos de
plataforma marinha, evidenciado por varios seixos de pelito nos foresets e base dos sets das

estratificacbes cruzadas. A precipitacdo priméaria de Mn estd associada a forma de 6xido-
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hidréxidos através da oxidacéo de Mn*? acima da interface redox em condic6es favoraveis de
oxigenacdo na zona de offshore-transition a shoreface, simultaneamente a deposicdo das
facies influenciadas por ondas. Ciclos granocrescentes ascendentes de escala métrica
formados por siltito manganesiferos/lamina de 6xido de Mn e siltito/arenito com estruturas
produzidas por ondas sugerem recorréncia da precipitacdo de Mn durante a deposi¢do da
Formagcdo Aguas Claras. E possivel que o modelo mais coerente para deposicio primaria de
Mn da Mina do Azul esteja relacionado a precipitacdo dominante de 6xidos-hidroxidos em
plataforma marinha rasa na zona de offshore-transition a shoreface, e uma fase carbonéatica
subordinada relacionada ao offshore. Isto fornece uma nova perspectiva para o entendimento
evolutivo dos mares pré-cambrianos sem correlagdo com anadlogos modernos, no Craton

Amazonico.

Palavras-chave: Formacdo Aguas Claras. Depdsitos de Manganés. Paleoproterozoico. Serra
dos Carajés.



ABSTRACT

The Precambrian Manganese deposits of the Serra dos Carajas have been studied only
in the lgarapé Azul Mine, mainly under geochemistry and mineral resources point view.
Stratigraphically, previous work has included these deposits in the Archean Grao Para Group
that include volcanic rocks and banded iron formations or in the fine siliciclastics deposits of
the Lower Member of the Paleoproterozoic Aguas Claras Formation. Facies and stratigraphic
analysis of this pelitic succession carried out in the Igarapé Azul Mine exposures and eleven
cores that include the core number 706 of the Azul Manganese Project, dating to 2.1 Ga (age
obtained by diagenetic pyrite), confirmed the Aguas Claras Formation as host of the
Manganese ore. Cores were distributed in a 25 km long SE-NW oriented section, which
includes the plateau N4 (N4 Domain), the Azul Igarapé Mine (Azul Domain) and the outcrops
in the Aguas Claras River (Aguas Claras Domain). In relation to the other segments, the Azul
Domain is beheaded in the Carajas Fault, previously interpreted as an uplifted block. Despite
the structural discontinuities, hydrothermalism and / or low degree of metamorphism (?), the
sedimentary facies are preserved allowing the sedimentary processes and the
paleoenvironmental interpretations. Two depositional successions were identified, separated
by an unconformity. The lower succession include two facies associations (AF)
representatives of marine platform settings: 1) offshore (AF1), characterized by intercalations
of very fine sandstones with massive to laminated pelites, forming small-scale (a few cm)
fining upward cycles, with scoured to flat base, interpreted as distal low density turbidite
linked to the deceleration of turbulent flows; and 2) offshore-transition to shoreface (AF2)
consisting in fine sandstone and manganesiferous siltstone with even parallel lamination and
massive bedding, cross- and undulated laminated siltstones, low-angle truncated and pinch-
and-swell laminations indicative of oscillatory and combined flows (storms). Carbonaceous
pelite with total organic carbon content (TOC) up to 1% indicates predominantly anaerobic
conditions. The medium- to coarse-grained sandstones of the upper succession (AF3) exhibit
tabular (planar) and even parallel cross stratifications, with pelite and quartz pebbles in the
foresets and bottomsets, represent the migration of bed forms during incision of braided
channels on the marine platform. The primary Mn precipitation is associated with the oxide-
hydroxide form through the oxidation of Mn*? above the redox interface under favorable
oxygenation conditions in the offshore transition-shoreface zone, simultaneously deposition

of facies influenced by waves. Meter-scale coarsening upward cycles formed by



Manganesiferous siltstone/Mn oxide laminae and siltstone/sandstone with wave structures
suggest recurrence of Mn precipitation during the deposition of the Aguas Claras Formation.
It is possible that more consistent model for primary deposition of Mn in the Igarapé Azul
Mine is related to the dominant precipitation of oxides-hydroxides on shallow marine
platform at the offshore transition-shoreface zone, and a carbonate phase subordinate related
to offshore zone. This provides a new perspective for the evolutionary understanding for

Precambrian seas without correlation with modern analogues, in the Amazon Craton.

Key-words: Aguas Claras Formation. Manganese deposits. Paleoproterozoic. Serra dos
Carajas.



