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RESUMO

Esta dissertacdo apresenta os resultados de um estudo que envolve andlise de facies e de
proveniéncia dos depositos siliciclasticos de idades pré-cambriana e fanerozoica que
constituem uma faixa continua de afloramentos na borda norte da Bacia do Amazonas. Nesse
intervalo de tempo, essa borda da bacia foi caracterizada pela deposi¢do de rochas
sedimentares siliciclasticas que foram afetadas por variagdes climdaticas extremas, como por
exemplo, a Glaciagdo Siluriana. A Formacdo Prosperanca (Grupo Purus, Proterozoico) e o
Grupo Trombetas (Ordoviciano-Devoniano), representado pelas formagdes Nhamunda e
Manacapuru, s3o as unidades litoestratigraficas que melhor registraram esses eventos
paleoclimaticos na Bacia do Amazonas. A Formacao Alter do Chao (Grupo Javari, Cretaceo)
cobre as unidades anteriormente citadas. As facies da Formagdo Prosperanga estdo todas
relacionadas a ambientes flavio—deltaicos e sdo compostas por arenitos, conglomerados e
pelitos. Essas facies foram agrupadas em trés associagcdes interpretadas como
prodelta/lacustre, frente deltaica e planicie braided. Quanto ao Grupo Trombetas, as facies da
Formagdo Nhamunda estdo relacionadas a ambientes costeiros € sdo compostas por arenitos,
pelitos e diamictitos. Essas facies foram agrupadas de acordo com suas caracteristicas em trés
associagoes e interpretadas como shoreface superior, shoreface inferior ¢ glacial costeiro. As
facies da Formag¢ao Manacapuru estdo relacionadas a ambientes costeiros € sdo compostas por
intercalagdes de arenitos, pelitos e folhelhos. Essas facies foram agrupadas em trés
associagdes representativas dos ambientes de facies litordnea transicional, costa afora e
transi¢ao shoreface—foreshore. O registro de vida nos depésitos siliciclasticos das formagoes
Nhamundéd e Manacapuru ¢ caracterizado pela presenca de tragos fosseis e raros fosseis. Os
tracos fosseis sdo encontrados mais comumente nas facies arenosas em ambas as formacgoes.
Fosseis sdo encontrados em folhelhos betuminosos e caracterizados por conchas de
braquidépodes que sugerem a passagem de um ambiente andxico para um ambiente com
condigdes de manutencao da vida. Por fim, os depdsitos cretaceos da Formacgao Alter do Chao
registram uma sucessdo formada por arenitos, conglomerados e pelitos. As litofacies foram
agrupadas em duas associacdes interpretadas como depositos de preenchimento de canal e
como depdsitos externos ao canal, depositadas em um sistema fluvial do tipo meandrante com
variagdo de sinuosidade do canal e de carga mista (mixedload). Quanto aos seus constituintes
minerais, a Formacdo Prosperanca apresenta abundincia de minerais estaveis, elevada

maturidade composicional, com indice ZTE médio de 86,6%. Em geral, os minerais possuem
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forma de prismas longos, arredondados e angulosos. A Formacdo Nhamundad apresenta
abundancia de minerais estaveis, elevada maturidade composicional, com indice ZTR de
83%. Os minerais sdo comumente arredondados a secundariamente angulosos. A Formagao
Manacapuru apresenta abundancia de minerais estaveis, elevada maturidade composicional e
indice ZTRE de 86,4%. Os minerais sdo geralmente arredondados e raramente angulosos. A
Formacao Alter do Chao apresenta grande abundancia de minerais estdveis com indice ZTRE
de 96,5%. Os minerais sdo geralmente angulosos e raramente arredondados. Foram também
realizadas andlises geocronologicas pelo método U-Pb nos graos de zircao através de LA-
MC-ICP-MS na Universidade de Brasilia. As idades obtidas, com o auxilio dos dados de
paleocorrente e assembleia de minerais pesados, indicaram as possiveis areas-fonte. As
principais areas-fonte dos sedimentos da Formagdo Prosperanca provavelmente sdo regides
localizadas ao norte/noroeste da borda norte da Bacia do Amazonas, sendo as rochas da
Provincia Maroni-Itacaitinas (2,2-1,95 Ga) as provaveis fontes e a idade méaxima de deposi¢ao
de 1,5 Ga. Para a Formagao Nhamundd, os dados sugerem uma idade méxima de deposi¢ao
de cerca de 0,5 Ga e indicam idades entre 0,5 e 2,8 Ga, assim como para a Formagdo
Manacapuru. Essas idades de deposicao indicam que as principais areas-fonte sdo formadas
por rochas de idade neoproterozoica € mesoproterozoica. Os zircdes de idade neoproterozoica
podem ter sido oriundos de retrabalhamento de rochas mais antigas, mas hd também a
possibilidade de que a fonte dos zircdes neoproterozoicos € mesoproterozoicos ser a Laurdsia
ou até mesmo serem oriundos dos cinturdes brasiliano/pan-africanos do oeste africano. Os
terrenos de idade mesoproterozoica, expostos a sudoeste do Craton Amazonico e reunidos nas
provincias geocronoldgicas Sunsas e Rondoniana-San Ignéacio, podem ter sido a fonte dos
zircdes neoproterozoicos. Os dados sugerem como areas-fonte para a Formacdo Alter do
Chao, as regides localizadas a norte/nordeste da borda norte da Bacia do Amazonas, sendo a
Provincia Maroni-Itacaitinas (2,2-1,95 Ga), considerada como a principal fonte potencial para
os arenitos dessa formagdo. Alternativamente, existe a possibilidade desses zircdes provirem
do retrabalhamento de formagdes mais antigas como, por exemplo, a Formagao Prosperanga.

]
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ABSTRACT
This paper presents the results of facies and provenance studies of Precambrian and
Phanerozoic deposits that form a continuous band of outcrops in the northern border of the
Amazon Basin. This time interval is characterized in the boundary of the basin by siliciclastic
sedimentary rocks that have been deposited under extreme climatic variations, such as the
Silurian glaciation. The Prosperanca Formation (Purus Group, Proterozoic) and Trombetas
Group (Ordovician-Devonian), represented by the Nhamunda and Manacapuru formations,
are the lithostratigraphic units that best recorded this paleoclimate event in the Amazon Basin.
The Alter do Chao Formation (Javari Group, Cretaceous) is stratigraphically above of
lithostratigraphic units previously cited. All the Prosperanga Formation facies are related to
the fluvial-deltaic environments and are composed by sandstones, conglomerates and pelites.
These facies were grouped into three facies associations interpreted as prodelta/lacustrine,
deltaic front and braided plain. As to Trombetas Group, the facies of Nhamundd Formation
are related to coastal environments and composed by sandstones, pelites and diamictites.
These facies were grouped according to their characteristics in three associations and
interpreted as upper shoreface, lower shoreface and coastal glacial. The facies of Manacapuru
Formation are related to coastal environments and consist of interbedded sandstones, shales
and pelites. These facies were grouped into three facies associations representing transitional
coastal facies environments, ofshore and transitional shoreface-foreshore. The life record in
siliciclastic deposits of Nhamunda and Manacapuru formations is characterized by the
presence of fossil traces and rare fossils. The fossil traces are found more commonly in the
sandy facies in both formations. Fossils are found in bituminous shales and are characterized
by brachiopod shells that suggest the passage of an anoxic environment to an environment
with conditions for sustaining life. Lastly, the Cretaceous deposits of Alter do Chao
Formation record a sequence formed by sandstones, conglomerates and pelites. The
lithofacies were grouped into two associations interpreted as fill channel deposits and outside
channel deposits, deposited in a fluvial system (meandering) with sinuous channel variation
and mixed load. In relation to their mineral constituents, the Prosperanca Formation shows
stable mineral, with high compositional maturity, and ZTE index of 86.6%. In general, the
minerals have long prisms, rounded and angular. The Nhamund4d Formation deals stable

mineral abundance, high compositional maturity, with ZTR index of 83%. The minerals are



commonly rounded and secondarily angular. The Manacapuru Formation presents stable
mineral abundance, high compositional maturity and ZTRE index of 86.4%. The minerals are
usually rounded and rarely angular. The Alter do Chao Formation shows abundance of high
stable mineral with ZTRE index of 96.5%. The minerals are usually angular and rarely
rounded. Geochronological analyses were also performed by U-Pb method on zircon grains
by LA-MC-ICP-MS at Brasilia University. The ages obtained, with the assistance
paleocorrente data and heavy minerals assembly indicate the possible source areas. The main
source areas of Prosperanca Formation sediments are probably regions located
north/northwest of the northern border of the Amazon Basin, being the rocks of the Province
Maroni-Itacaiunas (2.2 to 1.95 Ga) the likely potential source. The maximum age of
deposition of this formation is about 1.5 Ga. To the Nhamunda Formation, the data suggest a
maximum age of deposition of about 0.5 Ga and the zircon ages range from 0.5 to 2.8 Ga, as
weel as for Manacapuru Formation. These deposition ages indicate that the main source areas
are formed by Mesoproterozoic and Neoproterozoic rocks. The lands of neoproterozoic may
have been derived from reworked of the older rocks. There is also the possibility of the source
of neoproterozoic and mesoproterozoic zircons has been of Laurasia or even originated from
Western Africa through the Brazilian/Panafrican belts. The lands of mesoproterozoic age are
found in the southwestern Amazonian craton, and were emcompassed into the Sunsas (1.3-1.0
Ga) and Rondoniana-San Ignacio (1.3—1.5 Ga) geochronological provinces. The data suggest
as source areas for Alter do Chao Formation, the regions located at the north/northeast of the
northern border of the Amazon Basin, and the Maroni-Itacaitinas Province (2.2 to 1.95 Ga) is
considered as the main potential source for the sandstones of this formation. There is the
possibility that these zircons come from the reworking of older formations, such as

Prosperanca Formation.

Keywords: Amazon Basin; Precambrian deposits; Cretaceous deposits; fossil traces; heavy
minerals; provenance.



