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RESUMO

A Bacia dos Parecis € uma bacia intracratonica, com uma area de 500.000
km? na regido Centro-Oeste do Brasil. Ocupa a porcdo sul-sudeste do Craton
Amazonico, tendo este como maior parte de seu embasamento. Acumula mais de
6.000 m de sedimentos, relacionados ao Paleozoico, Mesozoico e Cenozoico. O
registro mesozoico inclui unidades sedimentares e vulcanicas. O registro cretacico
da Bacia dos Parecis consiste em duas sequéncias sedimentares com assinaturas
deposicionais distintas. Essas sequéncias sao fisicamente descontinuas e
relacionadas a diferentes depocentros, nas porcoes leste e oeste do Arco da Serra
Formosa, ou seja, sub-bacias Juruena e Alto Xingu. Isto gera controvérsias em
termos de correlagcdo regional, posicionamento estratigrafico e correta subdivisdo
das sequéncias. Com base em afloramentos e testemunhos de sondagem foi
possivel a reconstituicdo do registro a partir das associacbes de facies. Estas
associacfes juntamente com o reconhecimento regional de superficies e relacdes
estratigraficas permitiu a identificacdo de uma assinatura deposicional diferencial
para cada sequéncia. Na sub-bacia Juruena foram depositadas sequéncias
predominantemente clasticas, fluviais e edlicas. Na sub-bacia do Alto Xingu, na base
foram identificadas facies de natureza quimica e clastica e no topo, sedimentacéo
clastica. A reconstituicdo da evolucdo da bacia no Mesozoico e a contextualizacao
das unidades cretacicas foram efetuadas levando-se em conta o0s registros do
tectonismo, do magmatismo e da sedimentacdo na regido. A evolucao da bacia no
Mesozoico teve inicio no Tridssico Superior e Jurassico Inferior com vulcanismo e
sedimentacao, sucedido de soerguimento e erosdo até o Cretaceo Inferior, quando
ocorreram magmatismos basico e alcalino. A partir do Cretdceo Superior, com inicio
da fase compressiva da Orogenia Andina e abertura do Oceano Atlantico,
desenvolveu-se tectonismo e a sedimentacdo na sub-bacia Juruena no
Cenomaniano. Porém, na sub-bacia Alto Xingu esta ocorre a partir do Coniaciano. A
andlise do registro fossilifero e as relagdes com unidades adjacentes indicam uma
idade entre Cenomaniano-Turoniano para a sequéncia da sub-bacia Juruena e
Coniaciano-Santoniano para a sequéncia da sub-bacia Alto Xingu. Assim, foi
proposta uma nova unidade litoestratigrafica para esta Ultima, denominada de
Formacdo Rio Tapirapé. A atuacdo da tectbnica na geragdo de subsidéncia
diferenciada para cada sub-bacia ocasionou a geracado de diferentes assinaturas

iv
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deposicionais. Na sub-bacia Juruena a taxa de sedimentagdo superior a taxa de
subsidéncia é perceptivel, gerando sequéncias clasticas de alta energia. Na sub-
bacia Alto Xingu, a taxa de subsidéncia é superior a taxa de sedimentacdo, com um
sistema lacustre transgressivo nas fases iniciais. Ao final em ambas as sub-bacias
prevalecem sistemas sedimentares fluviais e deltaicos enquanto a taxa de
subsidéncia é reduzida. A reconstituicdo paleoambiental da sequéncia cretéacica da
sub-bacia Alto Xingu identificou uma sedimentacéo clasto-quimica de fundo e borda
de lago na base. Na porcdo superior ocorre uma progradacdo com ambientes de
prodelta, frente deltaica e uma planicie deltaica com planicie fluvial e deposi¢édo
edlica. O posicionamento cronoestratigrafico Coniaciano-Santoniano baseou-se em
fosseis de vertebrados e ostracodes que tem crono-correlatos regionais na
Formacdo Adamantina (Grupo Bauru) e Formacao Capacete (Bacia Sanfranciscana)

e ainda na Formacao Bajo de Carpa (Grupo Neuquén, na Argentina).

Palavras-chave: Cretaceo Superior, Bacia dos Parecis, Arco da Serra

Formosa, andlise facioldgica, arcabouco estratigrafico.
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ABSTRACT

The Parecis Basin is an intracratonic basin, covering a huge area of 500.000
km?in center-west portion of Brazil. The Amazonian Craton constitutes the most part
of its basement. In this basin, there are an accumulation of more than 6,000 m of
sediments, related to Paleozoic, Mesozoic and Cenozoic ages. The Mesozoic record
includes sedimentary and volcanic units. The cretaceous record of the Parecis Basin
is represented by two sedimentary sequences characterized by distinct depositional
signatures. These sequences are physically discontinuous, and related to different
depocenters located in the east and west of Serra Formosa Arch, namely Juruena
and Alto Xingu sub-basins. So, this distribution is controversy in terms of regional
correlation, stratigraphic positioning and correct subdivision of the sequences. Based
on outcrops and cores information it was possible the reconstruction of the record
from the facies association, which together with regional surface recognition and
stratigraphic relations allowed the identification of a differential depositional signature
for each sequence. In the Juruena sub-basin, predominantly clastic fluvial and
aeolian sequences were deposited. In the Alto Xingu sub-basin the base is marked
by facies of lacustrine chemical and clastic nature but top, clastic sedimentation of a
fluvio-deltaic system is recognized. The reconstruction of the mesozoic evolution of
the basin and contextualization of the Cretaceous units were carried out taking into
account records of tectonism, magmatism and sedimentation in the region. The
basin evolution in Mesozoic age start in Upper Triassic to Lower Jurassic period
where occurred volcanism and sedimentation, followed by uplift and erosion until the
Lower Cretaceous, when as occurred basic and alkaline magmatism. From the Upper
Cretaceous, with the beginning of the compressive phase of Andean Orogeny and
opening of the Atlantic Ocean, tectonism and sedimentation were developed in
Juruena Sub-basin in the Cenomanian and Alto Xingu Sub-basin from Coniacian.
The relation of the fossiliferous record with adjacent units allows to assign one
related age between Cenomanian-Turonian to Juruena sub-basin sequence. But the
Coniacian-Santonian to Alto Xingu sub-basin is  being proposed an new
lithostratigraphic. unit named Rio Tapirapé Formation results from this recognition.
The tectonism is the main event in the generation of differentiated subsidence to
each sub-basin and the differential depositional signatures. In the Juruena sub-basin
the sedimentation rate over the subsidence rate is perceptible, and a clastic high

Vi
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energy sequence is deposited. In the Alto Xingu sub-basin, the subsidence rate is
higher than the sedimentation rate, with a transgressive lacustrine system with
chemical sedimentation in the initial phases. At the end of the process, in both sub-
basins, fluvial and deltaic sedimentary systems prevail while the subsidence rate
decreases. The paleoambiental reconstruction of Alto Xingu sub-basin cretaceous
sequence indicates a chemical and clastic sedimentation of bottom and shoreline
lake, in a context of high initial subsidence and low sedimentation rate. As the
subsidence process decreased, a deltaic progradation became dominant with
deposition in a prodelta environment, deltaic front and deltaic plain interbedded with
fluvial plain, and aeolian deposition. The Coniacian—Santonian chronostratigraphic
positioning was based on vertebrate fossils and ostracods with regional chrono-
correlates in the Adamantina Formation (Bauru Group), the Capacete Formation
(Sanfranciscana Basin), and also in the Bajo de la Carpa Formation (Neuquén

Group, in Argentina).

Key words: Upper Cretaceous, Parecis Basin, Serra Formosa Arch,

faciological analysis, stratigraphic framework
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1.1 SOBRE A ESTRUTURA DA TESE

A tese intitulada “Nova Proposta de Arcabouco Estratigrafico e Evolucdo
Tectono-sedimentar do Registro Cretacico da Bacia dos Parecis, Centro-Oeste do
Brasil” detalha o arcabouco estratigrafico e evolutivo do registro cretacico da Bacia
dos Parecis. Observa-se uma grande amplitude regional e variabilidade litologica dos
pacotes sedimentares atribuidos ao Grupo Parecis (sensu BARROS et al., 1982),
nos diferentes segmentos tecténicos da bacia, especialmente no entorno do Arco da
Serra Formosa.

Somados a estes fatores, outras duvidas acerca do tema exigem um
refinamento do arcabouco estratigrafico baseado na andlise faciologica regional.

Para formular e entender o problema aqui abordado, alguns
guestionamentos foram necessarios:

1. Qual a relacao entre o Grupo Parecis originalmente proposto por Barros et
al. (1982) e as unidades adjacentes da bacia?

2. Baseado na conceituacao original das unidades que compdem o Grupo
Parecis (formacdes Salto das Nuvens e Utiariti) e suas secdes tipo, qual a relacédo
estratigrafica entre estas unidades e qual o seu correto posicionamento no contexto
geocronologico do Cretaceo?

3. Os pacotes cretacicos que ocorrem respectivamente a Leste e Oeste do
Arco da Serra Formosa pertencem a mesma sequéncia sedimentar? A sequéncia
lacustre e flavio deltaica ocorrente na sub-bacia Alto Xingu, a leste do referido arco
pertence efetivamente a Formacgao Salto das Nuvens?

4. Qual a influéncia dos arcos internos na evolucdo das sequéncias
sedimentares do Cretaceo Superior da Bacia dos Parecis? As sequéncias aflorantes
a Leste e Oeste do Arco da Serra Formosa podem ser consideradas
cronocorrelatas?

5. Qual dos eventos tectbnicos regionais no ambito da evolugdo da Bacia
dos Parecis e como a evolucdo das sequéncias sedimentares estudadas estdo
inseridas neste contexto?

6. A sequéncia lacustre e fluvio-deltaica da sub-bacia Alto Xingu da Bacia
dos Parecis: quais sdo suas caracteristicas, controles, evolucdo, posicionamento
estratigrafico e correlacdes regionais propostas?

Para tratar do tema, o volume da tese foi dividido em capitulos:
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- 0 primeiro capitulo apresenta a estrutura da tese e considera 0s
questionamentos principais para a formulacdo do problema. O ambiente geoldgico
regional, a localizacdo da area de estudo e os objetivos sdo apresentados.

- 0 segundo capitulo traz a evolugdo dos conhecimentos geoldgicos e o
arcabouco estratigrafico da Bacia dos Parecis visando a contextualizacdo geologica
das unidades abordadas.

- 0 terceiro capitulo é uma sintese da evolucdo dos conhecimentos acerca
dos pacotes mesozoicos da Bacia dos Parecis, com énfase no Grupo Parecis (sensu
BARROS et al. 1982).

- 0 quarto capitulo apresenta a metodologia empregada.

- 0 quinto capitulo é uma sintese dos trés artigos técnicos resultantes da
pesquisa e submetidos em revistas especializadas, cartas de submissdo e os
manuscritos:

- “Faciological analysis and stratigraphic framework revision of Cretaceous
package of the Parecis Basin, Mato Grosso State, Brazil”;

- “Eventos tectbnicos mesozoicos e sua influéncia durante a deposicdo e
evolucdo das sequéncias cretacicas da Bacia dos Parecis, Centro-Oeste do Brasil”;

- “Palaeoenvironmental reconstruction and evolution of Upper Cretaceous

lacustrine-fluvial-deltaic sequence in the Parecis Basin, Brazil”.

1.2 INTRODUCAO

A Bacia dos Parecis € uma bacia intracratonica brasileira, cobrindo uma area
de 500.000 km? na regido amaz6nica, nos estados de Ronddnia e Mato Grosso.
Localiza-se entre as bacias do Solimbes, Alto Tapajos e Parana, na regido de
antepais da Cordilheira dos Andes, ocupando a porg¢do sul-sudeste do Craton
Amazonico, tendo este como maior parte de seu embasamento. Limita-se a leste,
sudeste e sul pela Faixa de Dobramentos Paraguai e Araguaia e a nordeste, norte,
noroeste, nordeste e sudoeste pelo Craton Amazénico (BAHIA et al., 2006) (Fig. 1).

Esta bacia acumula mais de 6.000 m de sedimentos, relacionados ao
Paleozoico, Mesozoico e Cenozoico, com predominancia de sedimentos

siliciclasticos, intercalados com raras camadas de calcario, niveis frequentes de
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gipsita e algumas lentes de carvao, estes ultimos restritos aos niveis carboniferos da
bacia (SIQUEIRA, 1989).

Desde o final do século XIX a regido foi visitada esporadicamente por
pesquisadores (BARROS et al., 1982) que abordaram a geologia e geomorfologia da
area. Os trabalhos sobre a geologia da regido iniciaram-se a partir de 1947 com a
expedicdo de reconhecimento geoldgico organizado pela Divisdo de Geologia e
Mineralogia do Departamento Nacional de Producdo Mineral. Posteriormente outros
trabalhos foram efetuados na area destacando-se Beurlen (1959), Barbosa e Braun
(1959) e Barbosa et al. (1966).

Os primeiros trabalhos de mapeamento com a realizacdo de uma cartografia
e interpretacdo geoldgica em grande escala remontam a década de 70 e foram
realizados pela Companhia de Pesquisa de Recursos Minerais — CPRM (escala
regional: 1:250.000 e 1:500.000).

Nas décadas seguintes, de maneira geral, predominam os trabalhos de
cartografia em escala regional ou sobre a evolucdo tectono-sedimentar da bacia
(SIQUEIRA, 1989; BIZZI et al., 2003; LACERDA FILHO et al., 2004 e BAHIA, 2007).

-12°30'

BYACHIA PARECIS

*.': @)
¥
Ao

LEGENDA
.E Limite Estadual
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: Limite Paises

Figura 1: Mapa de localizacdo da Bacia dos Parecis (modificado de Bahia et al. 2007).
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Recentemente elementos foram adicionados ao conhecimento acerca da
bacia por Faria (2015) que baseado no processamento e interpretacdo de novos
dados geofisicos propds uma nova interpretacdo dos limites tectono-sedimentares.
O autor identifica véarios blocos crustais do embasamento e arcos estruturais
reconhecendo-os como delimitadores de diferentes segmentos internos.

No que tange ao registro mesozoico da bacia, trabalhos anteriores recentes
individualizavam quatro unidades no estado de Mato Grosso, sendo:

- 0 pacote vulcanico da Formacéao Tapirapud;

- a Formacéo Rio Avila, uma unidade sedimentar siliciclastica com idade e
posicionamento ainda controversos, datado e posicionado no Jurassico Inferior;

- 0 Grupo Parecis, constituido das formac¢des Salto das Nuvens e Utiariti, de
idade cretacica (LACERDA FILHO et al., 2004) (Fig. 02).

Em relacdo as duas ultimas unidades acima citadas, dados de mapeamento
realizados em diferentes areas no estado do Mato Grosso (SILVA et al., 2003;
RUBERT, 2011) constataram as rochas atribuidas a elas possuem caracteristicas
litologicas e faciolégicas diferenciadas regionalmente através dos diversos blocos

segmentados nas sub-bacias.
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Figura 2: Ocorréncias cartografadas das rochas do pacote cretacico na Bacia dos
Parecis (Lacerda Filho et al. 2004).

quilometros

1.3 JUSTIFICATIVA

No que tange ao registro cretacico nas porcdes leste e a oeste do Arco da
Serra Formosa, nas sub-bacias de Juruena Alto Xingu (sensu BAHIA et al., 2007),
existem controvérsias de posicionamento estratigrafico, correlacdo regional das
unidades, subdivisdo correta de sequéncias e conceituacdo das unidades. Estes
guestionamentos sao ocasionados em grande parte pelo escasso conhecimento das
variacfes regionais nas associacdes de facies ocorrentes nestes pacotes, nos varios
segmentos tectbnicos que compdem a bacia.

Assim, hé& necessidade de um estudo regional detalhado no pacote do
Cretaceo Superior da Bacia dos Parecis tanto sob aspecto do potencial exploratorio

da bacia, bem como da necessidade de evolugdo dos conhecimentos geoldgicos,
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revisdo de seu arcabouco estratigrafico e contextualizacdo de suas unidades nos
estagios da evolugdo da plataforma sul-americana no Mesozoico.

1.4 LOCALIZACAO DA AEA DE ESTUDO

As areas de estudo sdo as ocorréncias de pacotes reconhecidamente ou tidos
como cretacicos da Bacia dos Parecis no estado de Mato Grosso (Fig. 3).

Na sub-bacia do Alto Xingu, na regiao nordeste do estado de Mato Grosso, das
exposicoes relacionadas a escarpa da Serra do Roncador até as proximidades do
Rio Araguaia a leste. Nestes locais foram coletados dados de afloramentos e
testemunhos de sondagem.

A oeste do Arco da Serra Formosa observa-se que as exposi¢cdes do pacote
localizam-se na regido de Tangara da Serra e extensfes a norte, noroeste e leste,
caracterizada pelas porcdes basais e secado-tipo da Formacédo Salto das Nuvens.
Outros afloramentos foram descritos na regiao de Campo Novo dos Parecis e
Brasnorte onde esta a secdo-tipo da Formacao Utiariti. Esta se¢éo foi identificada na
queda d’agua homdénima do Rio Papagaio e as outras exposi¢cdes relevantes desta

unidade na borda norte da bacia, nas proximidades do Rio do Sangue.
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Figura 3: Areas especificas de estudo na Bacia dos Parecis no estado de Mato Grosso e toponimia da regi&o.




1.5 OBJETIVOS

O objetivo geral é a revisdo do arcabouco estratigrafico do Cretaceo da
Bacia dos Parecis, nas sub-bacias do Alto Xingu e Juruena, estado de Mato
Grosso.

Secundariamente, propde-se 0 posicionamento geocronoldgico e
geotectonico destes pacotes em relagdo ao contexto evolutivo da Plataforma
Sul-americana.

Ainda discute-se o0 papel dos arcos internos na deposicdo das
sequéncias cretacicas da Bacia dos Parecis, os controles deposicionais
atuantes os diferentes paleoambientes e assinaturas deposicionais observadas

entre ambas as areas de ocorréncia do registro.



Capitulo 2 — Bacia dos Parecis
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2.1 TRABALHOS ANTERIORES

A maior parte dos trabalhos sistematicos desenvolvidos na regiao
foram realizados na década de 70, pelo Departamento Nacional de Producéo
Mineral - DNPM e posteriormente pelo Servico Geolégico do Brasil-CPRM,
sendo em sua maior parte mapeamento geoldgico sistematico em escala
regional entre 1:250.000 e 1:500.000, Dentre os varios trabalhos realizados
pode-se destacar:

e Projeto Sudeste de Rondbnia que cartografou a porcao oeste da
bacia (PINTO FILHO et al., 1977);

e Projeto Centro-Oeste de Mato Grosso que cartografou as porcdes
central e nordeste da bacia (PADILHA et al.,1974);

e Projeto Serra do Roncador que mapeou a porgcdo sudeste da
bacia (COSTA et al., 1975);

e Projetos Alto Guaporé e Serra Azul que cartografaram a porgao
sudeste da bacia, no estado de Rondonia (BARROS E PASTORE
Jr., 1974 e RIBEIRO FILHO et al., 1975).

Em relacdo aos trabalhos que abordam a estratigrafia e evolugcéo geral
da Bacia dos Parecis destaca-se Siqueira (1989). Este autor publicou uma
sintese da bacia a partir da integracdo das informacfes dos dados geoldgicos
com resultados de gedfisica.

Bahia (2007) e Bahia et al. (2007) com base em dados regionais de
afloramento e reinterpretacdo de dados geofisicos estabelecem uma divisédo
geral das unidades da bacia e a sua compartimentacdo estrutural e de seu
substrato.

Ja Lacerda Filho et al. (2004) e Quadros et al. (2007) integraram 0s
dados geoldgicos e geotectdonicos da Bacia dos Parecis nos estados de Mato
Grosso e Rondonia.

Assim, apesar dos trabalhos com enfoque cartografico e de
entendimento da historia evolutiva na Bacia dos Parecis ocorrerem a longo
tempo, suas unidades carecem de trabalhos de maior detalhe de cartografia,
maior refinamento da sua faciologia e entendimento das relacdes
estratigréficas entre as unidades. Atualmente estes trabalhos séo localizados,

abrangendo areas especificas na bacia.
11



Silva et al. (2003) realizaram um mapeamento de detalhe na regido
nordeste de Mato Grosso, onde identificaram uma sequéncia sedimentar
cretacica de origem flavio-edlico-lacustre a qual denominaram informalmente
de Sequéncia Tapirapé.

Esta unidade informal foi correlacionada por Lacerda Filho et al. (2004)
com a Formacgao Salto das Nuvens do Grupo Parecis da bacia homoénima. Para
Silva et al. (2003) esta sequéncia € constituida por margas e argilitos na base
e siltitos, pelitos e arenitos, em direcdo ao topo. Destaca-se a presenca de
foésseis de crocodilomorfos (mesosuchidae-notossuchidae), correlacionaveis
temporalmente com espécimes ocorrentes do Grupo Bauru, na Bacia do
Parand, no estado de Sao Paulo.

Rubert et al. (2004) detalharam faciologicamente esta sequéncia
identificando um intervalo argilo-margoso basal de origem lacustre continental e
um intervalo arenoso superior de origem flivio-edlico-deltaica, associando um
clima arido ou semiérido.

Posteriormente Weska (2006) sintetizou a litoestratigrafia do Grupo
Bauru do Cretaceo da Bacia do Parana no estado de Mato Grosso
correlacionando-os de maneira preliminar as unidades do Grupo Parecis.

Martins e Abdallah (2007) descreveram as unidades paleozoicas e
mesozoicas da borda norte-noroeste da bacia no estado de Mato Grosso e
Alves et al. (2010) com base nos dados de Silva et al. (2003) detalharam as
unidades do Cretdceo da Bacia dos Parecis. Assim para a seu limite leste
propuseram a subdivisdo da Formacao Salto das Nuvens em:

- Membro Canabrava - nivel basal, argilo-siltico-margoso;

- Membro Fontourinha - nivel de topo, siltico-arenosa;

Recentemente destacam-se trabalhos de correlagfes regionais e anélise
faciologica, tais como Batezelli et al. (2014) e Menegazzo et al. (2016);
trabalhos de individualizacéo de novas unidades como Rodrigues et al.(2016) e
revisdo do arcabouco estratigrafico geral da bacia efetuado por Vasconcelos et
al.(2014).

2.2 A SEDIMENTACAO NA BACIA DOS PARECIS

O preenchimento da Bacia dos Parecis iniciou no Paleozoico Inferior

onde a partir de um evento extensional ocorreu a implantagdo de um sistema
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de riftes intracontinentais com a deposi¢ao na bacia com a Formacao Cacoal. A
partir deste sistema de riftes, depositaram-se posteriormente do Devoniano ao
Cretaceo, as formacdes Furnas, Ponta Grossa, Pimenta Bueno, Fazenda da
Casa Branca, Rio Avila e o Grupo Parecis (BAHIA, 2007).

Assim, o preenchimento sedimentar da Bacia dos Parecis ocorreu em
duas etapas distintas (BAHIA, 2007):

- etapa inicial (Ordoviciano ao Carbonifero) - relacionada a fase rifte da
bacia, com o preenchimento dos grabens de Pimenta Bueno e do Colorado,
com deposicao de conglomerados em sistemas de leques aluviais, sedimentos
glaciais, sedimentos fluviais e marinhos costeiros;

- etapa posterior (a partir do Carbonifero Inferior) - conhecida como
sinéclise, onde ocorreu magmatismo basico continental, deposicdo de
sedimentos edlicos em ambiente desértico e sedimentos fluviais ja num
contexto de bacia intracraténica.

Em termos de disposicao geografica, a Sequéncia Paleozoica bordeja
a Bacia dos Parecis nos extremos oeste, sudeste e sudoeste, enquanto que a
Sequéncia Mesozoica ocupa as porcdes central, oeste e leste da bacia e
finalmente, a Sequéncia Cenozoica se concentra principalmente em parte da
sub-bacia Alto Xingu (Fig. 05).

2.3 O ARCABOUCO ESTRATIGRAFICO DA BACIA DOS PARECIS

O arcabougo estratigrafico aqui utilizado € de Bahia (2007) por ser o
mais atualizado e seguir a nomenclatura estratigrafica de Siqueira (1989). Este
altimo autor apresentou o primeiro trabalho completo sobre a estratigrafia da
bacia (Fig. 4).

O mapa geoldgico da Bacia dos Parecis, por sua vez, serd inicialmente
utiizado com base no trabalho de Bahia et al. (2006), que demonstra a
disposicéo geral das unidades na bacia (Fig. 5). Além disso, para as unidades
reconhecidas na literatura como pertencentes ao pacote cretacico da Bacia dos
Parecis no estado de Mato Grosso serdo inicialmente utilizados os dados de
Lacerda Filho et al. (2004).
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2. 3.1 FORMACAO CACOAL - (NEO-ORDOVICIANO)

Esta formacao, individualizada inicialmente por Siqueira (1989), aflora na
porcado central de Cacoal (RO) tendo sido identificada em subsuperficie na
regido de Presidente Médici (RO), e a 90 km a sudeste da cidade de Pimenta
Bueno (MT). Na porcdo basal faz contato com rochas metassedimentares
paleoproter6zoicas da Formacdo Mutum-Parana ou com o0 embasamento
cristalino paleoproterozoico do Complexo Jamari (Fig. 5).

A base da Formacao Cacoal é constituida por conglomerados polimiticos
com matriz arcoseana e clastos angulosos que podem atingir mais de um
metro de diametro, além de intercalacBes de argilitos dolomitizados, siltitos
carbonaticos e brechas intraformacionais. Bahia (2007) sugere que sao
depdsitos de leques aluviais em condicdes de clima arido.

A porcgéo intermediaria da formagdo compreende uma alternancia de
folhelhos, arenitos feldspaticos e arcésios em forma de lobos amalgamados ou
em alternancia de dimensdes métricas com folhelho. A geometria e
composicdo dos corpos de arenito e sua alternancia com folhelhos sugerem
deposicéo a partir de um ambiente deltaico para esta unidade.

No topo da formagéo, os dolomitos argilosos com nodulos silicosos e
rara gipsita sugerem um ambiente de planicie de maré em clima (Bahia, 2007).

Siqueira (1989) correlacionou a Formagdo Cacoal com as porgdes
superiores da Formacdo Rio Ivai e intermediaria da Formacao Vila Maria da
Bacia do Parana. Sua espessura minima com base em furos de sondagem foi

estimada em 230 metros.
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Figura 5: Mapa geolégico da Bacia dos Parecis, compilado de Bahia (2007).

16



2. 3. 2 FORMAGCAO FURNAS — (EODEVONIANO)

A Formacéo Furnas (sensu OLIVEIRA, 1912) ocorre no extremo sudeste da
bacia, nas escarpas da Serra do Roncador, com boas exposi¢cdes ao longo da
rodovia BR-158, (leste do estado de Mato Grosso). Observa-se que aflora nesta area
a partir dos limites da Bacia do Paran4, a sul.

Nesta regido, seu contato inferior € com o embasamento, possivelmente da
Faixa de Dobramentos Paraguai e 0 seu contato superior € gradacional com a
Formacéo Ponta Grossa.

Esta formacdo é composta da base para o topo por arenitos conglomeréticos
com laminagdo plano-paralela, nos quais ocorrem seixos angulosos a
subarredondados, com baixa esfericidade com aparecimento de arenito
conglomeratico, ferruginoso, e estruturas convolutas em direcdo ao topo onde se
destacam abundantes icnofésseis.

O ambiente deposicional desta unidade na Bacia dos Parecis é fluvial, porém,
segundo Ciguel et al. (1996, apud in BAHIA, 2007) quando na Bacia do Parana € um

ambiente marinho raso (planicie de maré).

2. 3. 3. FORMACAO PONTA GROSSA — (NEO-DEVONIANO)

A Formacao Ponta Grossa (OLIVEIRA, 1912) é de ocorréncia frequente na
Bacia do Parana e aflora na porcdo sudeste da Bacia dos Parecis. As exposicdes
estdo a norte e nordeste da cidade de General Carneiro, no Planalto do Roncador e
também ao longo da rodovia BR-158 na borda leste da bacia. Na Bacia dos Parecis
estima-se uma espessura maxima de 40 metros para esta unidade (COSTA et al.,
1975).

O contato basal da formacédo é gradacional com a Formacdo Furnas e
discordante com os metassedimentos neoproterozdicos do embasamento da bacia.
Em termos facioldgicos, a por¢do basal é constituida de arenitos, siltitos e folhelhos
com intercalacdo de siltitos e arenitos de granulometria muito fina, lateritizados e
com laminacdo plano-paralela. No topo da unidade predomina um nivel de folhelho

acastanhado.
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Na regido de General Carneiro (MT), predominam folhelhos verdes
finamente laminados, arenitos de granulometria fina a grossa, com estratificacoes
cruzadas, localmente arenitos conglomeraticos (RIBEIRO FILHO et al., 2004).

Bahia (2007) sugere um ambiente marinho raso a marinho profundo para
esta unidade em vista de seu conteudo fossilifero (trilobitas e braquiopodas)
encontrado na Bacia do Parana e também identificado no limite sudeste da Bacia

dos Parecis.

2. 3. 4. FORMACAO PIMENTA BUENO - CARBONIFERO

A Formagédo Pimenta Bueno (LEAL et al.,, 1978) aflora na sub-bacia de
Rondénia j& no extremo noroeste da Bacia dos Parecis.

O contato inferior da formacdo € com 0 embasamento cristalino e o contato
superior € com a Formacao Fazenda da Casa Branca destacando-se a espessura
total de 761 metros (SIQUEIRA, 1989).

Segundo Bahia (2007) predominam folhelhos de coloragdo marrom,
micaceos, intercalados com siltito castanho ou arenitos de coloracdo mais clara,
além de arenitos granulometria média, acastanhados. Os arenitos sdo compostos
por quartzo, feldspato e muscovita, com acamamento plano-paralelo e
estratificacdes cruzadas tabulares e acanaladas.

Observam-se ainda conglomerados suportados pela matriz com seixos e
boulders subarredondados de granitos, gnaisses e rochas basicas e angulosos de
xistos e quartzitos, com niveis de siltitos com granulos de areia e seixos dispersos.

Com base na faciologia composta por arenitos feldspaticos e estruturas
sedimentares caracteristicas foi sugerido que sua deposi¢cdo ocorreu em ambiente
fluvial, em canais tipo braided. Ha influéncia de um clima desértico ou glacial
identificado pela presenca da associacdo diamictito-dropstone (BAHIA, 2007).

Os diamictitos corresponderiam ao “tilito de alojamento” ou depoésitos de
fluxo de detritos de front de geleira em ambiente subaquatico. O tipo dropstone é
interpretado como queda de clastos dos icebergs durante a deposi¢cao dos pelitos,

em ambiente marinho.
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2. 3. 5. FORMACAO FAZENDA DA CASA BRANCA (PERMO-
CARBONIFERO)

A Formacado Fazenda Casa Branca (LEAL et al., 1978) foi individualizada na
Folha Porto Velho em Vilhena (RO) e em calhas de rios na regiao norte de Mato
Grosso. Costa et al. (1975) reconheceram a formacao na borda leste da bacia e
Bahia (2007) identificou-a no limite norte da bacia, na rodovia a norte de Brasnorte.

O contato inferior € com a Formacdo Pimenta Bueno ao longo da rodovia
BR-364 no estado de Rondbnia. O contato superior € erosivo e a espessura maxima
€ de 150 metros na porcdo central da bacia adelgacando para 40 metros na
localidade de Porto dos Gauchos (N do estado de Mato Grosso, conforme PADILHA
et al., 1974).

Na porcéo norte da bacia, a base desta unidade € constituida por arenito
muito fino, argiloso, macigco, acastanhado gradando no topo para arenito grosso,
acastanhado, macico, feldspatico. Sobrepde-se uma camada de conglomerado com
matriz arenosa, acastanhado e com seixos de quartzo e granito com até 5 cm de
diametro. A secéo finaliza com uma camada de um arenito muito fino, argiloso e
macigo.

Na borda oeste da bacia, em sua secao-tipo descrita por Leal et al. (1978)
descreve-se um arenito fino a médio, bimodal, argiloso, de cor creme, com
laminacdo plano-paralela e cruzada planar de grande porte. S&o sucedidos por
intercalagbes de niveis arenosos com conglomerados polimiticos onde os clastos
apresentam diametro maximo de 15 centimetros.

Com relacdo ao ambiente deposicional da Formacdo Fazenda da Casa
Branca, varias e diferentes interpretacdes foram postuladas a esta unidade desde
glacial e peri glacial (SIQUEIRA, 1989; CAPUTO, 1984). Em contraponto, Padilha et
al. (1974) interpretaram a ambiente de deposigdo como sendo fluvio-lacustrino com

ampla planicie de inundacéo.

2. 3. 6 FORMACAO RIO AVILA — JURASSICO

A Formagc&o Rio Avila aflora a norte de General Carneiro (MT), no vale do rio
Culuene e a noroeste de Vilhena (BAHIA, 2007) onde se encontra sua secao-tipo

constituida de arenito de cor vermelha, friavel, com gréos arredondados, mal
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selecionados. J4 a noroeste de Vilhena ocorre aflorando em escarpas limitada por
falhas como arenitos rosados, granulometria fina a média, bem selecionados. As
principais estruturas sedimentares sempre sao acamamentos cruzados
cuneiformes.

Com base na ocorréncia de arenito com estratificacdo cruzada de grande
porte e expressiva bimodalidade dos grdos foi atribuida por Bahia (2007) uma
origem edlica para estes sedimentos. A espessura da Formacdo Rio Avila foi
estimada em 90 metros.

A idade desta unidade ainda é controversa pois inicialmente foi posicionada
no Tridssico ou Jurassico Inferior (SIQUEIRA, 1989) em funcdo da relacdo com as
rochas vulcanicas béasicas. Posteriormente foi considerada de idade cretacica por
Bahia (2007).

2. 3. 7 VULCANICAS BASICAS - FORMACOES ANARI E TAPIRAPUA-
(JURASSICO)

Trata-se de registros de vulcanismo basico, que afloram no sul e sudeste da
bacia. A Formacao Anari (PINTO FILHO et al., 1977) ocorre em Rondonia, na sub-
bacia homénima enquanto a Formacdo Tapirapud (CORREA e COUTO, 1972) é
observada nos arredores de Tangara da Serra (MT).

Em termos litolégicos, ambas as unidades possuem caracteristicas similares
sendo constituidas de basaltos, afaniticos ou com granulagéo fina, coloracdo cinza-
chumbo, disjun¢éo colunar. Corpos de diabésios ocorrendo de forma subordinada
estéo relacionados a Formacgéo Anari quando no estado de Rondonia.

Pinto Filho et al. (1977) pela analogia com outras regifes assumiu a idade
cretacica para a Formacao Tapirapud, a qual foi correlacionada com a Formacéo
Serra Geral da Bacia do Parand, em funcéo do contato com os sedimentos edlicos
da Formag&o Rio Avila, a qual estes autores denominaram de Formac&o Botucatu.

Por outro lado Marzoli et al. (1999), em amostra coletada na regido de
Tangara da Serra, dataram em 198 Ma (método Ar/Ar), idade esta que se aproxima
da determinada por Pinto Filho (1977) de 208 Ma (método K/Ar), para a Formacao
Anari. Além disso, Barros et al. (2006), que identificaram uma idade de 206 + 6 Ma
(método Ar/Ar) para a referida unidade, posicionando-a entre o Triassico Superior e

o Jurassico Inferior.

20



2. 3. 8 KIMBERLITOS

Segundo Bahia (2007) s&o kimberlitos cretécicos, aflorando isoladamente ou
em conjuntos de varios corpos a sudeste e noroeste da Bacia dos Parecis. Pode-se
dizer que mais especificamente na regido sudeste do estado de Rondbnia e regido
noroeste e sudeste do estado de Mato Grosso, estando intrudidos nos sedimentos
paleozobicos da Formagdo Pimenta Bueno e demais unidades da bacia.

Sao kimberlitos igneos primarios dos tipos caldeiras e pipes contendo
xenolitos de arenito e do embasamento cristalino. O contato dos pipes kimberliticos
com as encaixantes sdo zonas brechadas e no noroeste do estado sao

diamantiferos.

2. 3.9 GRUPO PARECIS — (CRETACEO)

O Grupo Parecis (OLIVEIRA, 1915) aflora originalmente no setor sudoeste
da Bacia dos Parecis, desde a por¢cao sudeste de Rondbnia até a porcédo centro-
leste de Mato Grosso, além de ter sido individualizado por Silva et al. (2003) na
porcao leste e nordeste da bacia.

Inicialmente denominada de Formacao Parecis, foi subdividida por Padilha et
al. (1974) em dois membros, chamando-os informalmente como eolico (porcao
inferior) e aquoso (porcao superior). Posteriormente, a Formacao Parecis foi elevada
a categoria de grupo e subdividida em duas formacdes: Salto das Nuvens
(porcéo inferior) e Utiariti (por¢do superior) por Barros et al. (1982).

O contato inferior do Grupo Parecis € com basaltos da Formacao Tapirapua.
Os arenitos edlicos da Formacdo Rio Avila tem contato com rochas do Grupo
Aguapei, além das rochas cristalinas do Craton Amazonico na porgéo leste da bacia.
O contato superior € com as Coberturas Inconsolidadas do Paleogeno e Neogeno.

2.3.9.1 FORMACAO SALTO DAS NUVENS
A secdo-tipo desta formacédo encontra-se na Cachoeira Salto das Nuvens do
rio Sepotuba sendo considerado o registro da porcéo inferior do Grupo Parecis
(BARROS et al., 1982).
Em termos gerais a unidade € composta por conglomerados basais,

polimiticos, mal selecionados, com clastos de gnaisses, quartzito, arenito, folhelho e
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arddsia. Na porcao intermediaria ha conglomerados com seixos de arenito e quartzo,
depositados em ambientes de leque aluvial e canal fluvial, com contribuicéo edlica.

Silva et al. (2003) identificaram uma unidade clasto-quimica na regiao
nordeste de Mato Grosso e a posicionaram no Cretaceo Superior embasados na
ocorréncia de fosseis de Mesosuchidae (Notosuchidae). Lacerda Filho et al.
(2004) correlacionaram esta unidade com a Formacgao Salto das Nuvens e Bahia
(2007) confirmou o posicionamento desta unidade no Cretaceo Superior da Bacia
dos Parecis.

O detalhamento desta unidade bem como do restante do Grupo Parecis, suas
relagcdes de contato, faciologia, posicionamento e a evolugdo do conhecimento deste
grupo, objeto central de estudo no presente trabalho, estdo propostos nos artigos

anexos a este volume.

2.3.9.2 FORMACAO UTIARITI

Esta unidade compde a porcéo superior do Grupo Parecis (BARROS et al.,
1982) aflorando nas por¢cdes mais elevadas do Planalto dos Parecis com boas
exposicdes na serra homénima.

Sdo arenitos de granulometria fina a média com cores amareladas,
arroxeadas a avermelhadas, quartzo-feldspaticos, macicas ou localmente com
laminacédo plano-paralela ou cruzada de pequeno (BAHIA, 2007).

Localizadamente, no estado de Rond6nia, ocorrem arenitos bimodais com
seixos dispersos e folhelhos. O contato desta unidade com a Formag&o Salto das

Nuvens é considerado gradacional, até o0 momento.

2. 3. 10 COBERTURAS INCONSOLIDADAS

Na Bacia dos Parecis ocorrem extensas pacotes detrito-lateriticos, paleogeno
e neogeno aflorantes nas porcdes leste e em interflivios da porcao central e leste da
bacia sobre o Grupo Parecis. Consistem de sedimentos arenosos, siltosos e areno-
siltosos, além de lateritas. De forma geral estas unidades foram agrupadas em duas
unidades por Lacerda Filho et al. (2004), sendo estas as formacfes Ronuro

depositada no Paleogeno e Araguaia, depositada no Neogeno.
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Capitulo 3 — O Cretaceo da Bacia dos
Parecis
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3.1 INTRODUCAO

O Cretaceo em escala global registra eventos tectdnicos relacionados a
continuidade da fragmentacdo do Pangea, iniciada no Triassico e a quebra do
Gondwana, no Jurassico Inferior (SCOTESE, 2001).

A continuidade da fragmentacdo do supercontinente Gondwana com a
abertura do Atlantico Sul foram os eventos globais mais marcantes ocorrentes neste
periodo.

Esta fase identificada no registro mesozoico da plataforma brasileira e sul-
americana foi denominada de Reativacdo Waldeniana por Almeida (1967). Sé&o
manifestacbes magmaticas basicas e alcalinas recorrentes, formacdo de
aulacogenos terrestres profundos e bacias marginais. Além disso, registram-se
soerguimentos e fragmentacdo de platés e individualizacdo de paleo-relevos sob a
forma de montanhas remanescentes. Esta fase estende-se até o Mioceno e culmina
na separacgao total dos continentes Sul-Americano e Africano. No registro sedimentar
ha deposicdo de novas sequéncias sedimentares nas sinéclises intraplaca e em
bacias riftes interiores e costeiras, incluindo neste contexto a Bacia dos Parecis/Alto
Xingu (ALMEIDA et al., 2000).

Na mesma linha de pensamento, Zalan (2004) reconhece este evento de
reativacdo mesozoica da plataforma associando-o da mesma forma ao conceito da
Reativacdo Waldeniana (ALMEIDA, 1967). Esta série de eventos, iniciada no
Jurassico Superior € a quarta etapa da evolugcdo Fanerozdica da Plataforma
Brasileira na qual ocorreram reativacdes de estruturas antigas do embasamento.
Associadas a estas estruturas reativadas ha varias fases de subsidéncia com
deposicdo de pacotes de sedimentacdo continental (ZALAN, 2004). Dentre estas se
destaca a Formacdo Parecis na Bacia dos Parecis (ZALAN, 2004), caracterizada
pela deposicao de extensos pacotes arenosos.

Como principal mecanismo controlador da sedimentacéo para as sequéncias
relacionadas as sinéclises continentais, Zalan (2004) e Milani (2000) atribuem uma
fase de retomada de subsidéncia flexural mecanica, que ambos associam
eventualmente a fases de deformacéo da Orogenia Pré-Andina.

Por outro lado, no interior da placa sul-americana ocorreu também a formacéao

e desenvolvimento de bacias restritas caracterizadas pelo controle da sedimentacao
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pela subsidéncia térmica, e uma série de eventos associados tais como
rifteamentos, falhamentos, formacéo de grabens e vulcanismo.

Destacam-se as bacias do Araripe (ASSINE, 2007), Bacia S&o Luis-Grajau
(GOES E ROSSETTI, 2001), Bacia Rio do Peixe (FRANCOLIN E ZTAMARI, 1987),
sub-bacias Abaeté e Urucuia da Bacia Sanfranciscana (CAMPOS E DARDENNE,
1997) e o Grupo Bauru, tanto na regiao sudeste do Brasil (MENEGAZZO et al.,
2016) quanto no estado de Mato Grosso (WESKA, 1998).

Em linhas gerais a criacdo destas bacias acima é associada com fases de
reativacdo da plataforma e abertura do Oceano Atlantico e a transferéncia de
esfor¢cos ocorridos na borda da placa em fases orogénicas distintas.

Como ponto geral relativamente comum existe a associagdo dos pacotes
cretacicos da Bacia dos Parecis com 0s extensos pacotes de outras bacias
intracontinentais da plataforma.

O controle da sedimentacédo para o pacote mesozoico da Bacia dos Parecis,
por sua vez, é pouco conhecido sendo relacionado a diferentes eventos tecténicos
da placa ou em sua borda.

Nesta linha, Siqueira (1989) relaciona a sedimentacédo da “Formacao Parecis”
a reflexos de pulsos tectbnicos da Orogenia Andina, desenvolvidos no Jurdssico-
Cretdceo, o0s quais criaram, segundo o autor, também condi¢cbes para
desenvolvimento de magmatismo na bacia. Esta associacdo entre sedimentacéo
cretacica na Bacia dos Parecis com fases da Orogenia Andina foi também
relacionada por Menegazzo et al.(2016).

Por outro lado, Schobbenhaus et al. (2003), posicionaram a Bacia dos Parecis
dentro do contexto de outras sinéclises intracratdnicas, com uma fase permo-
cretacica associada a um estagio de ativacao térmica da plataforma. A este evento
estariam associados riftes, sedimentos imaturos e magmatismo basico, sucedido de
um estagio de estabilidade com sedimento maturo, sem interferéncia de controle
estrutural, extrapolando os limites da bacia.

Bahia (2007) associa o inicio da sedimentacdo mesozodica com a subsidéncia
gerada a partir de um evento extensional na fase de intumescéncia da bacia, entre o
final da orogénese Gondwanides e a Tectonica Jurua.

Nesta situacdo, segundo Bahia (2007), depositou-se o pacote de sedimentos

edlicos da Formacdo Rio Avila e os pacotes de lavas béasicas das formacdes
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Anari\Tapirapua. Tal evento de subsidéncia, perdurou até o Cretaceo quando

ocorreu a sedimentacédo do Grupo Parecis.
3.2 EVOLUC}AO DOS CONHECIMENTOS

3.2.1 O GRUPO PARECIS

Os primeiros trabalhos que abordam o Planalto dos Parecis e sua
geomorfologia e geologia foram realizados por D"Obirgny (1842, apud BARROS et
al., 1982) e posteriormente por Derby (1895). Este ultimo referiu-se ao relevo da
regido associando-o a ocorréncia de camadas horizontais e refutando a idade
carbonifera proposta por D’Obirgny (1942), pela auséncia de dados que
embasassem tal suposicao.

Outros trabalhos tais como Vogel (1893, apud BARROS et al.,, 1982) e
posteriormente Evans (1894) e Leme (1911) teceram consideracbes de ordem
litoldgica, petrografica e geocronolégica do referido pacote, adicionando avancos
aos conhecimentos ora obtidos.

Um expressivo avanco nas informacdes geoldgicas dos pacotes mesozoicos
da Bacia dos Parecis foi obtido por Oliveira (1915), o qual comenta acerca do
posicionamento estratigrafico e litologia dos pacotes ocorrentes no Planalto dos
Parecis.

Para estes pacotes foi atribuido a denominacdo de “Arenito Parecis”, sendo
referidos como “arenito vermelho ou amarelo, com escasso cimento feldspatico,
encerrando sempre numerosas concrecdes silicosas com camadas de argila
arenosa intercalada, em afloramentos encobertos por depdsitos superficiais”.

Posteriormente, Oliveira e Leonardos (1943) estabeleceram uma correlacao
entre o Arenito Parecis e os sedimentos da Formagdo Urucuia, propondo o
desdobramento em duas novas formacdes sendo a inferior de idade Triassica
correlacionavel a Formacédo Botucatu e uma superior correlacionavel a Formacao
Bauru.

Em sequéncia, varios trabalhos abordaram temas referentes ao pacote de
rocha e ao contexto mesozoéico da bacia dos Parecis no Mato Grosso, ampliando
geograficamente sua area de ocorréncia, detalhando novos aspectos petrograficos,
faciologicos e de correlacéo regional da unidade (PADILHA et al., 1974; BARROS et
al.,1982; LACERDA FILHO et al,. 2004).
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Coube a Padilha et al. (1974) o primeiro efetivo reconhecimento da existéncia
de uma heterogeneidade do pacote, referente as escarpas do Planalto dos Parecis e
regido, com aspectos suficientes para separar o mesmo em dois niveis distintos: um
superior, formado por sedimentos maturos, correspondendo a Formacao Parecis e
um inferior, constituido de sedimentos imaturos que o autor definiu como Unidade
Eopaleozoico Indivisa.

Além disso, Padilha et al. (1974) subdividiram a Formacdo Parecis em dois
membros sendo um inferior com caracteristicas edlicas e um superior de ambiente
aquoso.

Efetivos avancos sob os aspectos litoestratigraficos e cronoestratigraficos das
unidades no Cretaceo couberam a Barros et al. (1982).

Sob o ponto de vista cronoestratigrafico da Formacdo Parecis no estado de
Mato Grosso, Barros et al. (1982) embasou o posicionamento destas unidades no
Cretadceo em vista da ocorréncia de intercalacfes de pacotes basais desta unidade
com niveis basalticos da Formacdo Tapirapud, ocorrentes no arredores do Rio
Russo, a noroeste de Tangara da Serra (MT).

Esta constatacdo sugeriu assim um sincronismo entre as ultimas
manifestagbes magmaticas da Formacdo Tapirapud e o inicio da deposicdo das
porcdes basais da Formacéao Parecis.

Além de um posicionamento estratigrafico das unidades baseado em dados
de campo e correlagbes diretas Barros et al. (1982) observou uma diversidade
faciélogica com predominéncia de conglomerados e arenitos conglomeraticos com
estratificacdes de grande porte na base, em contraste com ortoquartzitos maci¢cos no
topo.

Esta observacdo embasou o referido autor permitindo a elevacdo da
Formacdo Parecis a categoria de Grupo Parecis. O Grupo Parecis é constituido da
base para o topo pelas formagfes Salto das Nuvens e Utiariti, permanecendo esta
proposta até os dias atuais.

Apés a subdivisdo desta unidade, o conhecimento a seu respeito foi
direcionado a evolugéo do detalhamento cartogréfico, destacando-se os trabalhos de
Lacerda Filho et al. (2004), Martins & Abdallah (2007) e Alves et al. (2010).
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Alguns avancos a respeito da faciologia e correlacdes regionais couberam a
Silva et al. (2003), que cartografaram pacotes sedimentares na sub-bacia Alto Xingu,
leste da Bacia dos Parecis, atribuindo uma idade cretéacica.

Em relagdo ao posicionamento estratigrafico do Grupo Parecis no Cretéceo,
diferentes parametros basearam esta ideia: observacdes geomorfoldgicas, relacbes
de campo com unidades adjacentes, correlacbes com unidades cretacicas de outras
bacias interiores do Brasil e datagdes relativas.

No entanto, dentre os parametros mais consistentes destacam-se as relacdes
de campo com a Formacdo Tapirapud. Para esta existem dados de datacdo
absoluta, obtidos a partir da década de 70, que embasaram este posicionamento por
Barros et al. (1982), Siqueira (1989), Lacerda Filho et al. (2004), e Bahia et al.
(2007).

Os dados geocronoldgicos iniciais que embasaram 0 posicionamento
cronoestratigrafico da Formacéo Tapirapua foram os de Minioli et al. (1971). Estes
autores determinaram uma idade de 112 + 3 Ma (método K-Ar), posicionando assim
tanto a unidade basaltica como todo o pacote sobrejacente a partir do Cretaceo
Inferior.

Tal proposicéo foi usada a partir da analogia entre a relacdo da Formacao
Tapirapué e pacotes sobrejacentes da Bacia dos Parecis com o conjunto Formacéo
Serra Geral, Formacao Botucatu e Formacao Bauru da Bacia do Parana observados
entre outros por Oliveira (1915), Oliveira & Leonardos (1943), Padilha et al. (1974).

Em contraponto a este dado, data¢cGes absolutas posteriores de Marzoli et al.
(1999) identificaram uma idade de 198 + 8 Ma (método Ar/Ar) para a Formacgao
Tapirapud. Este valor foi corroborado pelos dados de Barros et al. (2006) que
calcularam uma idade de 206 + 6 Ma para a referida unidade, posicionando-a assim
entre o Tridssico Superior e o Jurassico Inferior.

Somando-se as proposicdes ja existentes, 0os pacotes ocorrentes no extremo
leste da bacia foram posicionados por Silva et al. (2003) no Cretaceo Médio a
Superior com base em conteudo fosslifero. Tal proposicdo levou posteriormente
Lacerda Filho et al. (2004) a correlacionar estes pacotes cretacicos ocorrentes na
sub-bacia Alto Xingu com o Grupo Parecis do restante da bacia.

Batezelli et al. (2014) realizou a reconstituicdo dos ambientes deposicionais

do registro do Cretaceo Superior da Bacia dos Parecis, caracterizando os sistemas
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deposicionais continentais da sub-bacia Juruena identificando evidencias de um
evento de aridez em direcdo ao topo da sequéncia.

Além disso, Batezelli et al. (2014) associou a geracdo dos depocentros
cretacicos com as movimentacdes nos arcos internos da bacia. Isto ocorre pela
transferéncia de esforcos para regides interiores da placa durante resultantes do
evento de ruptura final do Gondwana, no Cretaceo Superior.

Um avanco dos conhecimentos acerca do posicionamento estratigrafico dos
pacotes cretacicos da Bacia dos Parecis foi efetuado por Menegazzo et al. (2016),
gue associaram a deposicéo das unidades do Cretaceo do Grupo Bauru e da Bacia
dos Parecis a evolucdo da Orogenia Andina, atribuindo uma idade do Cenomaniano
ao Turoniano para Formacao Salto das Nuvens (LACERDA FILHO et al., 2004) e

uma idade coniaciana a campaniana para a Formacgéao Utiariti.

29



Capitulo 4 — Metodologia
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4.1. METODOLOGIA

A sequéncia metodoldgica utilizada nesta pesquisa pode ser expressa pelo

fluxograma abaixo (Fig. 06):
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Figura 6: Fluxograma com a metodologia aplicada no presente trabalho.
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O referencial bibliogréafico principal inclui:

Walker e James 1992), Miall (1985, 1996, 2010), Shanley e McCabe
(1994), Wright & Marriot, 1993), Van Wagoner (1995), Catuneanu
(2006) e Martinsen et al. (1999), para sequéncias aluviais;

Glennie (1970) e Kocurek & Havhlon (1991) especificamente para 0s
depdsitos edlicos;

Scholz (1990), Olsen (1991) e Shanley & MacCabe (1994) para

depdsitos relacionados a sequéncias lacustres.
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Capitulo 5 — Resultados obtidos
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5.1 SINTESE INTEGRATIVA DOS ARTIGOS

O registro mesozoico da Bacia dos Parecis no estado de Mato Grosso tem
quatro unidades formais, além da proposicao de unidades informais ja conhecidas:

- Formacdo Tapirapud - vulcanica, posicionada no Triassico Superior e
Jurassico Inferior;

- Formacdo Rio Avila - sedimentar, com idade e posicionamento ainda
controversos;

- e 0 Grupo Parecis, com as formacdes Salto das Nuvens e Utiariti, de idade
cretacica.

Registram-se derrames vulcéanicos e corpos alcalinos (HEAMAN et al.,1998;
RODRIGUES et al., 2016).

O registro sedimentar atribuido ao Cretaceo conforme Barros et al. (1982) foi
posicionado sobre a pilha vulcanica da Formacgdo Tapirapud e outras unidades
relacionadas e aflorantes no Planalto dos Parecis (MT).

Na sub-bacia Alto Xingu ocorre uma sequéncia sedimentar lacustre e flavio-
deltaica, posicionada no Cretaceo Superior por Silva et al. (2003) e atribuida a
Formacé&o Salto das Nuvens do Grupo Parecis por Lacerda Filho et al. (2004).

Porém, a partir de informacfes de mapeamento realizado na borda leste da
bacia verificou-se que as rochas que ali atribuidas ao Grupo Parecis possuem
caracteristicas litologicas e faciolégicas diferenciadas dos pacotes cretacicos das
outras areas.

Além desta observacdo, controvérsias relativas ao posicionamento
estratigrafico, e correta subdivisdo genética das sequéncias, com identificacdo de
superficies de regionais, conceituacdo de unidades e correlagdes regionais com a
revisdo do arcaboucgo estratigrafico denotam a necessidade de maiores estudos
destas unidades.

Propbe-se entdo esta discussdo na forma de 3 manuscritos organizados da
seguinte forma:

- 0 manuscrito 1 intitulado “Faciological analysis and stratigraphic
framework revision of Cretaceous package of the Parecis Basin, Mato Grosso State,
Brazil” de autoria de Rogério Roque Rubert, Ana Maria Pimentel Mizusaki, Rualdo
Menegat e Patricia Zacca foi submetido ao “Journal of Iberian Geology” e apresenta
o Grupo Parecis dentro de sua proposicao original.
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Na sequéncia enumera as controvérsias identificadas em relacdo a esta
unidade, salientando questdes referentes ao seu posicionamento estratigrafico sem
uma definicdo clara dentro do Cretaceo, e em relagdo a seus diferentes pacotes
conceituados originalmente como “Grupo Parecis”. Tem como base os novos dados
geocronologicos, relacdes estratigraficas e identificacdo de superficies internas de
amplitude regional.

O manuscrito apresenta um detalhadamente da faciologia dos registros
cretacicos que ocorrem a leste e oeste do Arco da Serra Formosa, com a correlacdo
e interpretacdes a partir da constatacédo da variacdo dos ambientes de deposicéo no
espago e tempo.

A analise dos dados de campo coletados e novos dados geocronoldgicos
apresentados, ndo sustentam a manutencdo do arcabouco estratigrafico
predominante até o momento. Assim, € proposto um novo arcabouco estratigrafico
comparativo para a regiao, reposicionando os diferentes niveis em unidades no
tempo, embasados na faciologia, relacdes estratigraficas e ocorréncia de superficies
regionais.

Com a proposicdo de um novo arcabouco, uma perspectiva evolutiva
diferenciada é aberta para o registro mesozoico da bacia. Necessita-se assim uma
nova proposta de reenquadramento das unidades no contexto evolutivo da
plataforma sul-americana no Mesozoico, o qual é realizado no manuscrito 2.

- 0 manuscrito 2 intitulado “Eventos tecténicos mesozdicos e sua influéncia
durante a deposicdo e evolugcdo das sequéncias cretacicas da Bacia dos Parecis,
Centro-Oeste do Brasil” de autoria de Rogério Roque Rubert, Ana Maria Pimentel
Mizusaki e Camile Urban foi submetido a revista Geociéncias da UNESP e
apresenta inicialmente a concepc¢ao da evolucao e arcabouco tectdnico da Bacia dos
Parecis. E destacada da importancia das estruturas regionais internas e arcos
atuando como divisores internos das sub-bacias, indicando um comportamento nao
homogéneo nestes diferentes segmentos internos.

Trabalhos que abordam o arcabouco tectdnico geral da bacia demonstram
gue as rochas do Grupo Parecis foram depositadas em diferentes segmentos ou
sub-bacias. A partir de identificacdo de caracteristicas diferenciadas de suas

sequéncias deposicionais, este manuscrito analisa a influéncia da tectdnica da bacia
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e comportamento dos arcos internos na evolucdo das sub-bacias Juruena e Alto
Xingu no Mesozoico.

Para as unidades do Cretdceo sdo propostos 0 posicionamento destes
eventos no contexto evolutivo da placa Sul-americana enfatizando os estagios
relacionados a separacéo final das Placas Africana e Sul-americana e da Orogenia
Andina.

Através da interpretacdo do registro sedimentar é realizada uma analise
comparativa dos estagios evolutivos de cada sequéncia, demonstrando que a
tectonica atuou de forma diferenciada em cada sub-bacia na criacdo espaco de
acomodacao e preenchimento sedimentar.

Para o efetivo entendimento do arcabouco estratigrafico e evolugdo do
cretacico da Bacia dos Parecis é necessério o conhecimento detalhado de todas
suas unidades. O registro cretacico da sub-bacia Juruena possui um nivel de
conhecimento razoavel, com alguns trabalhos ja existentes acerca da faciologia,
ambientes deposicionais e evoluc¢do. Os pacotes cretacicos da sub-bacia Alto Xingu,
por outro lado, possuem um grau de conhecimento mais restrito acerca de suas
caracteristicas faciologicas e interpretacdo paleoambiental e evolutiva da sequéncia.

O resultado séo intepretacdes e propostas evolutivas que tratam o Cretaceo
da Bacia dos Parecis como sendo homogéneo para toda a bacia, sem levar em
conta as particularidades litolégicas e cronoestratigraficas e de cada depocentro.

Assim, o manuscrito 3 intitulado “Palaeoenvironmental reconstruction and
evolution of Upper Cretaceous lacustrine-fluvial-deltaic sequence in the Parecis
Basin, Brazil” de autoria de Rogerio Roque Rubert, Ana Maria Pimentel Mizusaki,
Agustin Guilhermo Martinelli e Camile Urban foi submetido ao Journal of South
American Earth Sciences e se propde a realizar a caracterizacdo facioldgica
detalhada e reconstituicdo dos ambientes de deposi¢cdo da unidade creticica da
sub-bacia Alto Xingu. Uma proposta de evolucdo sedimentar detalhada €
apresentada, assim como sao efetuadas discussdes acerca dos mecanismos
controladores da sedimentacao para o registro sedimentar ali presente.

Com base no conteudo fossilifero s&do propostos também um
posicionamento estratigrafico mais apurado e uma correlacdo da unidade com as

outras unidades cretacicas da bacia e regionais.
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ABSTRACT

Cretaceous record from Parecis Basin consists of two sedimentary sequences with distinct depositional
signatures. These signatures are physically discontinuous, and deposited on different depocenters in the eastern
and western Serra Formosa Arch. Mesozoic basin evolution includes volcanism, tectonism, deposition, uplift and
erosion on the regional record. On Upper Triassic and on Lower Jurassic, volcanism and sedimentation
appeared, which occurred due to the uplift and erosion that remained from Upper Triassic to Lower Cretaceous,
when basic and alkaline magmatism took place. During Upper Cretaceous, Andean Orogeny compressive phase
and opening of the Atlantic Ocean began. Meanwhile, tectonism and sedimentation were developed. On Juruena
Sub-basin these processes cropped up during Cenomanian, and on Xingu Sub-basin during Coniacian. Based on
the facies associations and regional surface recognition, a differential depositional signature was identified for
each sequence, influenced by the activity and behavior of the internal arcs. On Juruena Sub-basin, fluvial and
aeolian sequences were deposited. Sedimentation rate higher than subsidence rate is noticeable for this basin.
Upper Xingu Sub-basin is also a sequence called Rio Tapirapé Formation, where lacustrine system was
established. In that case, subsidence rate is higher than sedimentation rate. Towards the top fluvial and deltaic
sedimentary systems prevail while subsidence rate decreases.

Key words: Cretaceous, Parecis Basin, faciological analysis, stratigraphic framework

1. INTRODUCTION
The Parecis Basin is an intraplate basin of the South American platform, cropping out an area of
500,000 km? in the Rondénia and Mato Grosso states, taking part of the Brazilian Amazon region. The

sedimentary and volcanic record of the basin is 6,000 m thick and span from Paleozoic to Cenozoic (Siqueira,
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1989) (Figure 01). The Mesozoic package outcropping in the Mato Grosso State encompasses four formations as
follows:

a) Rio Avila Formation, a siliciclastic unit whose age and stratigraphical position are still controversial,

b) Tapirapud Formation, a volcanic unit attributed to the Lower Jurassic;

¢) Salto das Nuvens Formation; and

d) Utiariti Formation.

The two last (c and d) take part of the Parecis Group, a Cretaceous clastic-chemical unit with regional
occurrence. The main objective of this work is to rebuild the Cretaceous span of the Parecis Basin based on
surface mapping and analysis of drill cores. The stratigraphic review will be made in terms of a detailed
lithostratigraphic reevaluation and respective chronostratigraphic units, and their regional correlations among the
various sectors of the basin. In addition, it will be detailed the stratigraphic relations and main regional surfaces
of the Parecis Group (Fig. 02).

[Insert figure 01]

2. GEOLOGICAL SETTING

The Parecis Basin lies among the Solimdes, Alto Tapajos and Parana basins, at the foreland region of
the Andes. Its nearly rectangular-shape, with 1,200 km mayor axis 080 NE oriented, is limited to the southeast
and south by the Paraguay-Araguaia Fold Belt, and to the west, north, and northeast by the Amazon Craton,
which also makes up most of its basement (Smith, 1989) (Fig. 01).

According to Siqueira (1989) and Bahia (2007), the tectonic structure of the basin is defined by three
tectonic-sedimentary domains known, from west to east, as Rondonia, Juruena, and Alto Xingu sub-basins. The
west and central tectonic domains or sub-basins are delimited by the Vilhena Arch, and the central and east sub-
basins, by the Serra Formosa Arch (Figure 01).

Insert figure 02

3. LOCAL GEOLOGICAL SETTING

The Cretaceous record of the Parecis Basin, named by Barros et al. (1982) as Parecis Group, outcrops
from the eastern, in Alto Xingu Sub-basin, to the western domain (Rondénia Sub-basin) in the Rond6nia State.
These packages are recognized since the late 19™ century and the early of 20" century, through works triggered
by Derby (1895), Vogel (1893, cited in Hennies, 1966), Evans (1894), Oliveira (1915) and Oliveira & Leonardos
(1943). Padilla et al. (1974) published the first subdivision of the Cretaceous record, recognizing for the Parecis
Plateau a lower package called as Eopaleozoic Unit and an upper package corresponding to the Parecis
Formation and probably pertaining to the Cretaceous. A detailed work by Barros et al. (1982) ranked the Parecis
Formation to a group level, composed by the Salto das Nuvens Formation, at the base, and the Utiariti Formation
at the top. The basal unit was identified by conglomerates and large stratified conglomeratic sandstones, and the

upper, by massive orthoquartzites.
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Additional chronostratigraphic correlation in the Parecis Group, including detailed cartographic and
faciological analysis, were made by Silva et al. (2003), Lacerda Filho et al. (2004), Martins & Abdallah (2007)
and Alves et al. (2010), among others. These authors recognized sedimentary packages in the Alto Xingu Sub-
basin, and confirmed the Cretaceous age based on the fossil content. Later, Batezelli et al. (2014) mapping in the
very south of Juruena sub-basin (Tangara da Serra), and Adorno et al. (2014) based on ostracods and carophytes
confirmed that the Salto das Nuvens Formation pertained to the Upper Cretaceous Epoch as firstly proposed by
Silva et al. (2003).

In the Russian River region (see Figure 2, location 1), south border of the basin, these authors pointed
that the interdigitated packages overlapping Tapirapuda Formation encompass red-rosy arkose sandstones with
bimodal texture, large cross bedding, cross bedding of low angle and climbing translatent stratification. These
sandstones are interbedded with breccia and bedding peperite, thin basaltic flows, and laminated mudstone,
poorly sorted conglomerate with angular clasts of basalt, gneiss, quartzite, sandstone, shale and slate.

In the Serra dos Parecis (See Figure 2, location 3), almost 50 km eastern of Russo River region, the
same authors noted that the top portion of the Cretaceous package is constituted by sandy-conglomeratic bed set,
in which is highlighted immature sandstone with mid-scale cross bedding, overlapped by bimodal sandstone,
with coarse quartz and fine feldspathic fraction, occasional laminations and clay intraclast lens on top of
sandstone beds. The sequence is topped by bimodal large scale through bedding sandstone, and red conglomerate
supported by sandy-clay matrix with sandstone, quartzite and basalt pebbles.

In the Papagaio River (see Figure 2, location 2), circa 200 km north of Russo River region), Barros et al.
(1982) separated the upper portion of the Cretaceous package, labelled as Utiariti Formation, from the lower
portion, using lithological and lateral continuity criteria. This upper unit encompasses a thick interval of massive
fine to medium sandstone, overlapped by small cross bedded sandstone and horizontal laminated sandstone, with
yellowish and reddish purple colors and scattered quartz and feldspar pebbles.

At the eastern boundary of the basin, in the Alto Xingu Sub-basin, Silva et al. (2003) described two
different packages based on facies characteristics: the base includes fine sandstone to siltstone and gray
mudstone, lime mudstone and marl; the upper portion encompasses reddish conglomerate, sandstone and
siltstone with climbing ripple lamination, small to medium planar cross bedding, horizontal lamination and also
massive. The package includes reddish fine sandstone with low angle bedding and large cross bedding and

intraclast.

4. CONTROVERSIES ABOUT THE PARECIS GROUP

The lithology and facies of the Salto das Nuvens and Utiariti formations change regionally, remarkably
in the eastern and western portions of the Serra Formosa Arc (cf. Bahia et al., 2007) (Figure 1). This allows a
sort of controversial correlations, and, in addition, the geochronological position of these units is confuse.
Moreover, the accurate identification of genetically related sequences, or key surfaces that support regional
correlation of stratigraphical units, even into the sub-basins, is unknown. These difficulties triggered a sort of
misunderstanding related to (a) chronostratigraphy, (b) stratigraphic relationships and chronostratigraphic
surfaces, (c) facies analysis and (d) regional correlations that need to be cleared, as proposed in this paper. The

data is related to three key areas (see Figure 2), in the Juruena Sub-basin: (a) Tangard da Serra with two key
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points (1) Russo river region, and (2) Serra dos Parecis region; and (b) Salto Utiariti region with one key point

(3) Papagaio River, and in the Alto Xingu Sub-basin, (c) Porto Alegre do Norte region.

4.1. Chronostratigraphic position

The first radiometric age to the Cretaceous package was stablished by Minioli et al. (1971) based on K-
Ar method. Later, the age of 112 + 3 Ma from basalts of Tapirapud Formation was used by Barros et al. (1982)
to include the package in the Cretaceous. Further descriptions noted that the top of the Tapirapua Formation is
interlayered with arkosic sandstones and conglomerates pertaining of the basal portion of the Parecis Formation,
at the Russian River region, northwest of Tangara da Serra (see Figure 2, location 1).

This finding led Barros et al. (1982) to suggest a synchronism between the last magmatic events of the
Tapirapud Formation and the depositional start of the basal portion of the Parecis Formation. Consequently, they
positioned both the basaltic unit and the entire overlying package in the Lower Cretaceous Epoch.

In contrast, new radiometric dates based on Ar-Ar method showed ages of 198 + 8 Ma (Marzoli et al.,
1999) and 206 + 6 Ma (Barros et al., 2006) for that unit pertaining, therefore, to the Lower Jurassic. These new
geochronological data for the Tapirapud Formation combined with its lithostratigraphic relationship with the
supposed basal Parecis Group (Salto das Nuvens Formation) were the evidences used to attribute the entire set to
the Lower Jurassic. This controversial data led to the revision of both the stratigraphic subdivision of the Parecis

Group in the area where it was defined, and the regional correlations and definition of the entire group.

4.2. Stratigraphic relationships and chronostratigraphic surfaces of the Parecis Group

Barros et al. (1982) pointed that the transition between the Salto das Nuvens and Utiariti formations is
gradational. To the allostratigraphy and genetic sequences viewpoint, this relationship implies a continuous
deposition event in the Cretaceous for the Parecis Group, without interruption or depositional hiatuses.

However, recent mapping data identified on the basal portion of the Utiariti Formation a trackable
surface that regionally overlaps and truncates the aeolian Salto das Nuvens Formation, here interpreted as a
super-surface of an aeolian depositional system (Kocurek, 1988). This erosional surface and depositional hiatus
in the Parecis Group enable new interpretation regarding the temporal and genetics relationship of the sequence
(sensu Galloway, 1989). So the revaluation of some internal stratigraphic relations of this package seems to be
necessary.

With respect to the chronostratigraphic position of the basal portion of the Parecis Group (sensu Barros
et al., 1982), considered of Cretaceous age, the contact between Salto das Nuvens Formation and the underlying
Tapirapud Formation, is characterized by a pack of about 20 m thick with interbedded sandstones and siltstones
with basaltic flow and volcanic and sandy breccias. It can be assumed a contemporary sedimentation of basal
portions of the package assigned to the Cretaceous, with volcanic manifestations of Tapirapud Formation (Barros
et. al., 2006), considered of Jurassic age.

The geochronological inconsistency is evident in the basal portion of the Parecis Group due to: (i) The
Salto das Nuvens Formation is assigned to Cretaceous age (Barros et al., 1982) and the underlying Tapirapud
Formation is considered by Barros et al. (2006) as Jurassic age; (ii) the contact is not sharp, but characterized by
a pack of about 20 m thick of interbedded sandstones, siltstones, basaltic flow and volcanic and sandy breccias;
(iii) then, the siliciclastic deposition of the Salto das Nuvens Formation is contemporary with volcanic events of
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the Tapirapud Formation. In this paper, we try to solve this inconsistency using detailed facies analysis and

stratigraphic correlation as follows.

4.3. Detailed facies analysis

An intense lateral variation of facies, as is common in continental systems, was already
admitted as a problem by Barros et al. (1982) to put forward an accurate correlation of the Parecis Group’s
formations. In addition, the difficulties are also related to the very large regional scale of this group, resulting in
inadequate correlations because it was not considered, since now, clear lithological, faciological and temporal
parameters. Without these clear parameters it is equal impossible to propose an integrated sedimentary evolution
of the unit.

For example, one important problem is related to the divergence of description and definitions
in the stratotype section of the Salto das Nuvens Formation. As described by Barros et al. (1982) this stratotype
underlies the basalts of Tapirapud Formation, which was dated by Barros et al. (2006), among others, as
pertaining to Jurassic. For this reason, these authors correlated the stratotype with the Pimenta Bueno Formation,
belonging to Permo-Carboniferous. Moreover, the absence of detailed facies analysis integrated with high
resolution correlations implies unclear stratigraphic framework and inaccurate chronostratigraphic position. The
framework proposed without accurate parameters led to correlate sedimentary packages interbedded with
Jurassic basaltic flows of Tangara da Serra region (Juruena Sub-basin) with fluvial-deltaic-lacustrine and aeolian
packages with Notosuchidae, typical fossils of the Upper Cretaceous of South America (Marconato, 2004)
occurring on the eastern edge of the Alto Xingu Sub-basin. After, the Upper Cretaceous age for the very eastern
package was confirmed by Adorno et al. (2014).

4.4. Regional correlations

Throughout its outcropping area, the Parecis Group presents various correlation inconsistencies
associated with:

- (a) large regional scale of these Cretaceous packages in the basin;

- (b) incongruous data;

- (c) absence of correlation criteria;

- (d) lack of outcropping continuity between the areas of its sections-type.

The regional correlation as proposed in this work implies to establish more accurate criteria for
Cretaceous packages that outcrop both in east and west basin areas. This is due to the distinct facies associations
shown by depositional sequences in each area which suggest different depositional controls along the
sedimentary evolution. This inform that an accurate correlation need to consider the tectonic compartmentation
of Cretaceous package into the geological evolution of the Alto Xingu Sub-basin (Siqueira, 1989; Zalan, 2004),
the Mesozoic sedimentation was restricted to the west portions of the basin, and the stratigraphical
misunderstanding related with the base portion of the Parecis Group, allegedly Cretaceous.

The identification of a Cretaceous sequence in the eastern boundary of the basin by Silva et al. (2003) in
which there is a Notosuchidae gender (Marconato et al., 2004), characteristic of the Cretaceous throughout South

America, as counterpoint to sedimentary package interbedded with Jurassic basalts at western area denotes the
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need for a reexamination of the stratigraphic evolution of these levels. It demonstrates, moreover, the necessity
of reliable parameters for the correlation of the packages both east and west area of Serra Formosa Arc.
Furthermore, as the basal portion of the Salto das Nuvens Formation (sensu Barros et al. 1982) is
repositioned in the Jurassic, it becomes necessary to use other correlation parameters to the upper portions of the
western region of Serra Formosa Arc, presumably of Cretaceous age. In addition, it is also necessary set up
parameters for regional correlation of these unfossiliferous packages with the packages that outcrop in eastern

part of the aforementioned arc.

5. FACIES ANALYSIS OF THE STUDIED AREA

In order to achieve a consistent nomenclature and on the basis of field observations, this work uses the
lithostratigraphic units as proposed by Lacerda Filho et al. (2004), who included the entire Cretaceous package
of the Parecis Basin into the homonymous group. In both study areas, the Juruena and Alto Xingu Sub-basins,
the facies were identified according to the geometry, texture, structures, fossils and paleocurrent (Walker, 1992;
2006), from which was made a comparison with facies models (Tab. 01; Figures 03 and 04.). In addition, the
facies identified were grouped in facies associations (Walker, 1992; 2006; Dalrymple, 2010; James et al., 2010).

In the field, two thick composed columnar profile of the Parecis Group, located at eastern and western
sectors of Formosa Arch, were surveyed, resulting in the identification of 31 facies (see Table 1) grouped into 13
facies associations (see Tables 2 and 3). The 346 m thick columnar profile located in western sector of the Serra
Formosa Arch, Juruena Sub-basin (Figure 03), shows 20 distinct facies grouped in ten facies associations (FA).
The first three facies associations, from base to top, are Reworked Alluvial Fan FA (RAFFA), Basalt Flow FA
(BFFA), and Lava-Sediment Interaction FA (LSIFA) and encompass, respectively, to Fazenda Casa Branca
Formation, Tapirapud Formation and Rio Avila Formation. The seven following facies associations pertain to
Parecis Group. The first six — Alluvial Fan FA (AFFA), Multi-Episodic Channels FA (MECFA), Low Confined
Channels FA (LCCFA), Arid Alluvial Plain FA (AAPFA), Dune Fields FA (DFFA), Small Aeolian Dunes and
Interdunes FA (SADIFA) — encompass the Salto das Nuvens Formation. The seventh facies association — Flood
Sheets FA (FSFA) —, at the very top, pertains to Utiariti Formation (see Table 03).

The 162 m thick second composed columnar profile located in the eastern sector of the Serra Formosa
Arc, Alto Xingu Sub-basin (Figure 04), include 17 facies grouped in five facies associations, all of them
pertaining to Parecis Group. They are, from base to top: Small Aeolian Dunes and Interdunes (SADIFA),
Shallow Lake Bottom FA (SLBFA), Lacustrine Prodelta FA (LPFA), Deltaic Lobes and Unconfined Channel
FA (DLUCFA), Sandy Sheets FA (SSFA), all embody Salto das Nuvens Formation (see Table 03).

Insert table 01
Insert figure 03
Insert figure 04

The interpretation of the record was based on Miall (1985, 1988, 1996) and Kocurek (1996) and the
stratigraphic relationship of these facies associations which allow to identify the styles of alluvial depositional
systems (Table 02).
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Insert table 02

6. FACIES ASSOCIATIONS DESCRIPTION AND INTERPRETATION

6.1. Juruena Sub-basin

In the basal portion of the package outcropping in the Juruena Sub-basin, prevails the Reworked
Alluvial Fan Facies Association (RAFFA, Figure 05A), pertaining to Fazenda Casa Branca Formation,
consisting of interlayered lenticular orthoconglomerates and laminated sandstones, whose deposition is attributed
to gravitational deposits reworked by fluvial channels. Overlying this facies association in the Russian River
area, occurs the Salto das Nuvens Formation, but to east towards Nortelandia, outcrops basic volcanic flows of
the Tapirapud Formation, of Jurassic age.

Interbedded with the top portion of the Tapirapud Formation in Nortelandia lies the Lava-Sediment
Interaction Facies Association (LSIFA, Fig. 5C), consisting of fine sandstone and laminate mudstone lenticular
beds interbedded with centimetric layers of volcanic rock, volcanic breccia and brecciated sandstone. This facies
association is interpreted as fluvial deposits, with contemporaneous wind reworking and volcanic flows.
Superimposed to this facies association and limited by a disconformity surface lies a paraconglomerate package
with basaltic and metaquartzite clasts in the clay matrix. The facies belongs to the Alluvial Fan Facies
Association (AFFA) and are interpreted as deposited by gravity flow with some reworking by water (Figure
05B).

The Multi-episodic Channels Facies Association (MECFA) occurs both as a distal portion of Alluvial
Fan FA (AFFA)or superimposed on it, with many lithological similarities in the composition of conglomerates
(Figure 05D). This FA with conglomerates, sandstones and scarcely mudstone is interpreted as deposited from
braided channels with some crevasse splay deposits.

The Low Confined Channel Facies Association (LCCFA, Figure 06A) records an evolution of underlain
river system which likely changed the base level, in response to tectonic and climatic controls that drove the
morphology of river channels, drainage network and deposition of continental sequences as argued by Newell et
al. (1999). Miall (1996), similarly, attributes those changes on the depositional style in fluvial sequences result
from the climatic control of sedimentation.

The Arid Alluvial Plain Facies Association (AAPFA) apparently occurs in the same stratigraphic levels
of the Low Confined River Channels Facies Association, characterized by extensive packages texturally fine,
with restricted deposits of chemical deposition and the first records of a trend of effective aridity in the basin,

with sandy sheets, small dunes and lakes with restricted carbonate sediments (Figures 06B and 06C).

Insert figure 06

Overlapping and replacing the fluvial packages occurs the record of the aridity event represented by
aeolian package named Dune Fields Facies Association (DFFA). It is composed by bimodal sandstones facies
interpreted as dune field (Fig. 6D), and gradually replaced by the Small Aeolian Dunes and Interdunes Facies
Association (SADIFA), characterized by decrease in the stratification size and proportional increase of wet
interdune deposits (Figures 07A and 07B).
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This variation may be related to increased moisture in accordance to the rise of the base level, placing
the water level closer to the surface or leading to the migration of the main dune field, in which dune field give
way to peripheral deposits (Kocurek, 1988). This FA ceases the predominance of aeolian record of the Parecis
Group in the western portion of the basin, and it is truncated by a regional non-erosive surface and overlain by
the Flood Sheets Facies Association (FSFA, Figure 07C). This FA is characterized by sandy-conglomeratic
bodies with wide lateral continuity highlighting conglomerates with chaotic framework supported by sandy
matrix.

The facies variation present in the sandy bodies amalgamated with rare trough shapes scattered in
massive and laminated sandstones indicates fluvial sedimentation. Unconfined channels are interpreted as
occasional episodes of high energy like inundites with aeolian reworking, in a peri-desertic plain (Figure 07D).
This facies association ceases the Cretaceous sedimentation in the western portion of the Parecis Group (MT),
topped by a silcrete level considered as the upper paleo-surface bounding the Cretaceous package in the area.

6.1. Alto Xingu Sub-basin

The sedimentary record of the Cretaceous period at the Alto Xingu Sub-basin,, in turn, includes a
sedimentary sequence whose basal portion is covered. Its description in rare outcrops and in drill cores bring to
light over 342 m thick package, assigned to the Salto das Nuvens Formation. It is noteworthy that part of the
drill cores here described was obtained near Porto Alegre do Norte by Xingu Kaolin Project (Silva et al., 2003),
and part from drilling for limestone in south of Canabrava do Norte (MT) (Figure 02).

The basal Small Aeolian Dunes and Interdunes Facies Association (SADIFA) is reported above. The
following Shallow Lake Bottom Facies Association (SLBFA) consists of a lacustrine settling record, with clastic
and chemical contribution of low energy, in horizontal and tabular levels with wide lateral continuity (Figure
07D). Interbedding occurrence of calcilutites, calcisiltstones, marl, argillites and siltstones show occasional
alternation of these contributions. Sporadic records of stratified fine sandstones and conglomerates suggest not
only shallowing, but also episodes of sharp fall in the local base level.

The Lacustrine Prodelta Facies Association (LPFA, Figure 08A) registers gradual replacement of
clastic-chemical sedimentation. This is due to the reduction of accommaodation space recorded as gradual upward
occurrence of sandy and siltic facies, and paleoalterations are evidence of the deposition by traction with
shallowing and localized exposure, with restricted intraformational breccias interpreted as prodeltas and lake
shore. The clogging tendency of lacustrine bodies is represented by the Deltaic Lobes and Unconfined Channels
Facies Association (DLUCFA, Figures 08B and 08C). These sandy-conglomeratic packages with significant
lateral extension, yet somewhat thin, record the complete replacement of low energy facies by tractive
sedimentary processes, with a clear tendency to reduce the accommodation space in river channels and lobule
deposits.

The Sandy Sheets Facies Association (SSFA) ceases the Cretaceous package in the eastern portion of
the basin, whose record goes beyond the edge of the basin and moves to the north and northwest, depositing
directly on the crystalline basement of the Amazon Craton. These deposits reach up to 20 m thick, with bimodal
laminated fine to very fine sandstones, , interbedded with siltic and pelitic facies, which record the aeolian event
on the top of the Cretaceous package (Figure 08D).

Insert figure 07
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7. DISCUSSION

The chronostratigraphic reposition and stratigraphic framework review of the Parecis Group are
demanded due to the conflict between the radiometric data, which indicated a Jurassic age to the Tapirapud
Formation, and the interfingering of this unit with packages assigned to the stratotype section (located in the
eastern of the basin) of the Salto das Nuvens Formation, Parecis Group, positioned by Silva et al. (2003) in the
Upper Cretaceous. This position is based in the occurrence of Notosuchidae (Marconato et al., 2004), common in
sedimentary rocks of the Upper Cretaceous throughout South America. Despite the large regional extension of
the Parecis Group units and their basal interfingering with the Jurassic unit, this age is not supported by a
detailed analysis. In fact, data from mapping, identification and reinterpretation of internal structures of the
Parecis package in the western portion do not sustain a Jurassic age. In the region of the Russian River and
around the Salto das Nuvens Fall, a regional erosive surface was identified in stratigraphic levels superimposed
to the basalts, which is very significant to review the stratigraphic framework of the package (Figure 08).

This surface is superimposed on the Lava-Sediment Interaction Facies Association (LSIFA) and
underlies the conglomeratic deposits of the Alluvial Fans Facies Association (AFFA) with clear characteristics
of a sequence boundary. This evidence sustains the subdivision of the package in a Jurassic interval at the base
and a younger one of Cretaceous age for the top, but pertaining to the Parecis Group.

Likewise, the occurrence of a regional non-erosive surface on the top of the Parecis Group ascribed as
the contact between the Small Aeolian and Interdunes Facies Association (SAIFA), at the top, and the Flood
Deposits Facies Association (FDFA), at the base, characterize a regional landmark. Moreover, this contact is also
evident due to sharp textural change between a trough cross bedding fine sandstone superimposed by a trough
cross bedding conglomeratic sandstone.. This milestone has a genetic meaning that indicates the reactivation of
the sequence sedimentation. Because that, it is here reviewed the gradational contact between the Salto das
Nuvens and Utiariti formations of the Parecis Group (Barros et al., 1982) and the possible existence of two
genetic units within the aforementioned group.

Regarding the faciology and type-section of the units, it was revealed that the type-section of the Salto
das Nuvens Formation does not match to the Cretaceous packages, but to the Jurassic and pre-Jurassic ones
instead, as already established by Barros et al. (2006). The intercalated basalt-sediment packages of the Russian
River, previously considered as Cretaceous, are now considered Jurassic. The distinction between the Cretaceous
facies of the eastern and western packages of the Serra Formosa Arc resulted from different controls of the
sedimentation related partly to intraplate tectonic events, and partly to climatic events. The sedimentary
packages in the east of the arc, in Alto Xingu Sub-basin, have characteristics of lacustrine units tectonically
controlled associated with stages of the Brasiliano event (Almeida et al., 2000) where, due to tectonic
quiescence, the accommodation space is no longer generated. In consequence, subaerial exposure, deltaic
progradation, and fluvial sedimentation into the depocenter and, afterwards, aeolian sedimentation, occurred.
Climatic control prevails in this case, having similarities to evolutionary models for fluvial-lacustrine sequences
where variations in the accommodation space controls the succession of facies and geometry of the packages
(e.g. Shanley and McCabe, 1994; Van Wagoner et al.,1990).

In the western portion, on the other hand, clastic alluvial sedimentation predominates in the base, being

replaced towards the top by aeolian deposition and unconfined rivers. This suggests an initial evolution
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tectonically controlled, but replaced by a climatic control in continental sequences of 3 and 4™ order, in most of
the record. The assignment of tectonics and climate controlled sedimentation of non-marine sequences is upheld
by Van Wagoner et al. (1990), Miall (1996) and Cloeting (1998). Thus, a remodeling of the stratigraphic
framework of the Parecis Group and adjacent units is herein proposed, based on field data, stratigraphic
relations, and correlation with both radiometric and relative dating (Table 03).

Insert table 03

The identification of various depositional systems and their succession in the package herein studied
allow not only the proposition of a preliminary evolution of the depositional models, but the establishment of
depositional sequences bounded by unconformities and some paleoclimatic inferences for the Cretaceous
interval. In the west portion of the Cretaceous deposits, in the Mato Grosso State (Juruena Sub-basin), the basal
portion underlies volcanic rocks of the Tapirapud Formation, recording a depositional system of alluvial fans
with fluvial reworking. Bahia (2007) mentioned the occurrence of these conglomerates in the Salto das Nuvens
Fall, in Tangara da Serra. According to that work, these deposits correspond to the basal alluvial river and fans
of the Salto das Nuvens Formation, and the package was positioned between the Late Carboniferous and the
Early Permian in the Fazenda Casa Branca Formation.

The genesis and chronostratigraphic position of the volcanic Tapirapud Formation is still intensely
discussed, being usually acknowledged as a Lower Jurassic unit, and maybe related to the opening of the North
Atlantic Ocean (Barros et al., 2006; Marzoli et al., 1999). The fine sandstones, siltstones and breccias
interbedded with volcanic flows record alluvial plain deposits in a dryness trend, with small lakes and volcanism
interaction events in the Lower Jurassic.

The stratigraphic reposition of these packages previously set in the Cretaceous allowed to infer the
occurrence of the Rio Avila Formation in the area, with the maintenance of the stratigraphic framework of the
Parecis Basin proposed by Milani (1997) and Teixeira (2001). The Salto das Nuvens Formation, now restricted
to the Cretaceous, assigned a deposition from alluvial fans in the Russian River area and outskirts of the Salto
das Nuvens Fall, grading northward to a braided river system. This fluvial pattern is typical of the early stages of
fluvial sequences with episodic multi-channel and scarce floodplain sedimentation (Miall, 1985; 1996).
Regarding the positioning of these deposits within a non-marine sequence, as discussed by Shanley and McCabe
(1994) and Miall (1996), it is possible to infer they are typically associated with a lowering of the base level,
characterizing the initial stage of a continental sequence.

Towards the upper levels of the unit, the depositional pattern changes from multi-episodic channels, to
sand bodies with more pronounced lateral extension and deposition of fine sediments in floodplain. The first
evidence of climatic influence on this sequence occurs in its intermediate levels from restricted lacustrine
deposits with carbonate and sandy sheets of reworking of alluvial plain and small aeolian dunes. The aridity
trend is confirmed in the Cretaceous package by sandy aeolian deposits (here considered the top of the Salto das
Nuvens Formation. The large aeolian deposits marks the lower-median portion of Serra do Parecis by means
dune fields and interdunes facies association. The deposition control of the aeolian deposits can be related both
to tectonic and climatic factors, which simultaneously might have affected the generation of accommodation
space, availability of sediment and variation of the water table (Kocurek, 1988).

The recurrence of river deposits overlying a regional super-surface is observed both in the outcropping

package of the Parecis plateau and in the Utiariti Fall region in Rio do Papagaio, stratotype section of the Utiariti
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Formation. However, the characteristics of climatic influence prone to aridity are kept as observed by the
geometry and depositional signature of the package. According to Miall (1996), indicators of a climatically
controlled sedimentation may be associated with changes in depositional style of fluvial sequences. In the case of
the Utiariti Formation, the occurrence of a fluvial system with predominance of sandy sediment, unconfined
braided channels, and deposition through ephemeral channels and episodic hyperconcentrated flows, with
deposition of tabular/lenticular sandstone bodies would be indicative of deposition under episodic and more arid
conditions. Ghignone (1980, in Barros et al., 1982) sustains that the Parecis Group was deposited in a continental
paleoenvironment that started from alluvial fan and fluvial systems in semi-arid climate, with intermittent flows
and torrential regime, and alternation with aeolian, fluvial and, sometimes, lacustrine systems.

The Cretaceous sedimentary record in the eastern portion of the Alto Xingu Sub-basin, despite the basal
portions be covered, indicates predominance of a lacustrine depositional system. There are both clastic and
chemical deposition either intercalated in thicker and thinner terms, or sometimes rhythmically interbedded,
suggesting sedimentation climatically controlled, with episodes of exposure, at least in part, of the lake bottom
with wind reworking and formation of paleosols. Towards the top predominates clastic sedimentation with fines
of the prodelta deposition and replacement of the fine clastic sedimentation and chemistry of the lake system for
a delta front and fluvial sedimentation with aeolian reworking.

The aeolian sedimentation ceases the depositional history of this area with sandy-siltic packages
positioned on the top of the Salto das Nuvens Formation on the eastern edge of the Parecis Basin (Alves et al.,
2010). This stratigraphic level registers a Cretaceous aeolian event that pushed the boundaries of the underlying

units, advancing north on crystalline basement of the Amazon Craton.

8. CONCLUSIONS

It is proposed that the basal portion of the Parecis Group encompasses for a conglomerate package
superimposed for a sedimentary interbedded with volcanic package pertain, respectively to the Permian and
Jurassic periods, while the underlie units are kept in the Cretaceous Period. Conglomerates packages of the Salto
das Nuvens Formation stratotype-section, occurring in the homonymous waterfall, are for the time being
included in the Fazenda Casa Branca Formation (sensu Leal et al.,, 1978), of Permian age, as this
lithostratigraphic unit is considered older than the Tapirapud Formation related to the intracratonic sag phase of
the basin according to Padilha et al. (1974). The superimposed sedimentary interbedded with volcanic package
pertain to the Tapirapud Formation, which has already been positioned in the Jurassic based on radiometric
dating. The contact between this Jurassic unit with the underlain Parecis Group is defined by a disconformity
clearly identified by erosional surface and the sharp contrast between fine lithologies at the base topped by very
coarse.

Then the base of the Salto das Nuvens Formation is reset from paraconglomerates levels with basalt
angular clasts in clay matrix occurring in the upper portions of the outcrops of the Russian River area, northwest
of Tangara da Serra. The upper contact of this unit is now established by a non-erosive regional surface that
separates the eminently aeolian packages from the predominantly fluvial packages that outcrop in the upper third

of the Parecis plateau, in the Utiariti waterfalls and Rio Sacre areas, among others.
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The Utiariti Formation encompasses the fluvial packages with aeolian contribution and laterally
continuous sandy-conglomeratic bodies positioned on top of the Cretaceous package in the Parecis plateau,
Utiariti and Rio Sacre waterfalls, and their regional correlates. For outcropping packages on the eastern edge of
the basin, in the Upper Xingu Sub-basin, it is assigned a clast-chemical initial deposition from a continental
lacustrine system, which is gradually replaced by a fluvial-deltaic and aeolian sedimentation towards the top.

Preliminarily it is admitted a chronostratigraphic correlation between the Cretaceous units that outcrop
respectively in the Juruena and Alto Xingu sub-basins. But, in strict lithostratigraphic and alostratigraphic
criteria, the correlation is not allowed here due to the huge lithological and facies differences between the
packages of the two sub-basins, which show different depositional histories and sedimentation controls for both.

The Alto Xingu Sub-basin suggests similar depositional history to some inserted units of the Bauru
Group, Paranad Basin, in the Mato Grosso State. There are similarities in terms of facies analysis and
evolutionary history in addition to its similar position in relation to regional structures reactivated during the
Cretaceous and regionally associated to the Transbrasiliano lineament (Weska et al., 1993; Coimbra, 2001).

The actual delineation of the Cretaceous sequences (Catuneanu, 2006) in the basin through more
detailed techniques of facies analysis, taking into account architectural elements, hierarchy of boundary surfaces
(Miall, 1985, 1988 and 1996) and ranking of aeolian surfaces systems (Kocurek, 1988) will permit more
accuracy for the proposition of sedimentation controls. These data along with petrography and diagnostic
palecenvironmental analytical techniques and diagenesis allowed an increase and refinement in the stratigraphic

knowledge and further details on the conditions and controls of the sedimentation in the basin.
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Figure captions

Fig. 01 Location of the Parecis Basin in the regional geotectonic context, subdivisions and limiting internal
structures (modified from Siqueira, 1989; Bahia, 2007)

Fig. 02 Mesozoic units of Parecis Basin in the Mato Grosso State (sensu Lacerda Filho et al., 2004) and
distribution of the work blocks in the basin

Fig. 03 Composed columnar profile of the Parecis Group in the western sector of the Serra Formosa Arch,
Juruena Sub-basin, in the Mato Grosso State

Fig. 04 Composed columnar profile of the Parecis Group packages eastern of the Serra Formosa Arch, Alto
Xingu Sub-basin, in the Mato Grosso State

Fig. 05 Facies association and faciology. A) Conglomerates and sandstones of the Reworked Alluvial Fan

Facies Association; B) Conglomerates of the Alluvial Fans Facies Associations; C) Sandstones and breccias of
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the Lava-Sediment Interaction Facies Association; D) Sandstones and conglomerates of the Multi-episodic
Channels Facies Association

Fig. 06 Facies associations and faciology. A) Sandstone bodies of the Unconfined Fluvial Channels Facies
Association; B) and C) Sandstones and fines of the Arid Alluvial Plain Facies Association; D) Sandstones of the
Dune Fields Facies Associations

Fig. 07 Facies associations and faciology. A) Limiting supersurface of the Salto das Nuvens and Utiariti
formations; B) Sandstones of the Interdunes and Small Dunes Facies Association; C) Sandstone sheets of the
Sandstone Sheets Facies Association; D) Marls and argillites of the Shallow Lake Bottom Facies Association
Fig. 08 Facies associations and faciology. A) sandstones and fines of the Lacustrine Prodelta Facies
Association; B) and C) Amalgamate Sandstone Bodies of unconfined channels and Deltaic Lobes Facies

Association; D) Sandstones of the Sandy Sheets Facies Association

Tables captions
Table 01 Groups of facies identified in the study area and respective descriptions and genetic interpretation
Table 02 Facies associations identified in the study area and respective environmental interpretation

Table 03 Proposal of a stratigraphic scheme and paleoenvironmental reconstruction of the Parecis Group
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TABLE 01

Code

Facies

Description

Interpretation

Massive conglomerate in|

Massive conglomerate, sustained by sandy
matrix, quartz and quartzite with up to 0.5 m

Gravity deposits reworked by water

sandy-pebbly matrix diameter, incipient imbrication.
) Massive conglomerate
Gmi sustained by the matrix, Paraconglomerate sustained by argillaceous . "
. L . . Gravity deposition
occasionally with inverse matrix, angular basaltic boulders
gradation
Gt Trough cross bedding | Basaltic clast supported conglomerate with sandy Migration of sinuous crests bedforms or
E conglomerate matrix and trough cross bedding subaqueous filling of pebbly small channels
. Intraformatlonal' trough Intraformational conglomerate with pelitic clasts in Subaqueous migration of 3D pebbly
Git cross bedding ) - " . "
sandy matrix, trough and tangential cross bedding bedforms and reworking of sediments
conglomerate
Sgt Trough cross beddlng Trough cross bedding conglomeratic sandstone, Subaqueous migration of 3D sandy-pebbly
- c conglomeratic )
granules and pebbles of quartz bedforms or filling of small channels
sandstone.
Massive conglomeratic Conglomeratic sandstone, rare incipient Deposition in hyperconcentrated aqueous
Sgm san dst% ne lamination, quartz and lithic clasts and pelitic P flux uncgr?ﬁne d in uoper rova
intraclast chaotically disposed in a sandy matrix ' pp
Sh i
Planar laminated Planar laminated fine to coarse sandstone Deposition in subaqueous upper flow
E sandstone
Sla Sandstone with subcritical climbin
g translatent
— Tragzlr?éi?ér?éraw strata, occasionally with pelitic intraclast in the Migration of aeolian microbedforms
lamination plane
i Sta Trough cross bedding Well sorted fine sandstone with trough cross Denosition of aeolian macroforms
. well sorted sandstone bedding, laminations by granulometric variation p
Trough cross bedding Sandstone with trough cross bedding, and thin Migration of sinuous crests bedforms or filling
sandstone internal cycles of normal gradation of small channels in aqueous flow

Sl

Sandstone, siltstone and
marl interlayer in
discontinuous lamination

Interlayer of centimetric strata and lenses of very
fine sandstone, siltstone, calcilutite and marl

Alternance of chemical and clastic
sedimentation by suspension with clastic
tractive contribution in agueous environment

Massive sandstone, fine- to medium grained,

Subaquous hyperconcentrated flow, or

Massive sandstone quartz to feldspathic composition channel banks collapse

Ma;i;i;?}g?sfgiglth Massive sandstone with occasional and restrict | Hyperconcentrated flows with variation in the
Iaminat%n intervals of parallel lamination water/sediment ratio
Massive sandstone with Massive sandstone with synsedimentary Deposition by upper flow and synsedimentary
convolute folds deformational structures as convolute folds deformation (sismites)
Smt I\/I_asswe sandstone with Massive sandstone with small isolated sets of Deposmon_ln upper _ﬂow (collapse of lateral
isolated trough cross I banks) with occasional formation of 3D
- trough cross bedding
bedding bedforms

Silicified sandstone

Sandstone partially to totally silicified, with
thickness range from few centimeters to tens
meters

Pedogenetic processes either in a late or

post-depositional phase

Climbing cross
lamination sandstone

Fine sandstone with climbing lamination

Subaqueous Bedform migration under low

flow regime

Well sorted planar cross
bedding sandstone

Well sorted sandstone with planar cross bedding,
thin lamination

Aeolian deposition with generation of 2D

bedforms

Il

Tabular massive fine
sediment

Tabular beds of fine massive sediment

Deposition by suspension in a floodplain

“n
3
]

|

Massive siltstone

Massive siltstone, occasionally with incipient
lamination, rich in mica and feldspathic matrix

Deposition of fines by the concomitant action
of water and wind. Deposition by lofting of

plumes generated in front of
hyperconcentrated flows

ul

Laminated fine sediment

Pelite and siltstone with planar lamination
interlayered or in homogeneous packages

Deposition interlayered by traction in lower
flow and suspension in areas of spreading

from crevasse channels

n
2]

Massive pelite

Massive pelite, red to browny red

Subaqueous deposition by suspension

Flc

Laminated carbonatic
pelite

Yellowish-brown marly pelite with parallel
lamination

Simultaneously clastic deposition by

suspension and chemical
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Massive to laminate
claystone

Green, gray to brownish-gray claystone either
massive or with horizontal lamination

Deposition by suspension

Calcilutite to massive marl

Calcilutite to massive marl, green to brown,
common brecciation and bioturbation

Chemical deposition in low energy with
eventually subaerial exposition

U - Calcilutite to massive marl, brown greenish to Chemical deposition in low energy
Calcilutite to marl h ) : . . ) ) . L
=] laminated reddish with micaceous, laminated and sometimes environment with clastic contribution and
=1 bioturbated marly levels subaerial exposition
Fr

Claystone/marl rhythmite

Rhythmic intercalations of marl and claystone

Sazonal alternance of chemical and clastic
deposition by supension

Orange-reddish pelite, occasionally carbonatic

Brecciated/bioturbated } . . : . Deposition by suspension in flooded alluvial
- cimentation, brecciated, bioturbated, with root I )
pelite ) - plain with pedogenetic processes
marks and conspicuous levels of paleoalteration
Stv Trough cross bedding | Coarse sandstone with small trough cross bedding, | Subaqueous deposition of 3D bedforms with
[F==7] | coarse sandstone with intercalation of quartz material and rounded interaction of both clastic and volcanic

brecciated levels

lithoclast in the stratification planes

sedimentation

Volcanic breccia with rounded fragments of

Lava-sediment interaction in aqueous

: < Volcanic breccia volcanic rock dispersed in a sandy matrix environment
B Basic volcanic aphanitic rock with pustulated and
v v v Basalt weathered levels, interlayered with sandstones and Volcanism of basic composition

siltstones
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TABLE 02

Facies . .
Sut_) Associatio| Facies Geometry and internal relations DEeS ATl SR T By
Basin n processes
Conglomeratic sandstone layers ofW|d¢ Iate_zral continuity. Flooding deposits (inundites)
Conglomerates supported by sandy matrix, with basal chaotic .
Rlet] | e S, arrangement, dispersed trough cross bedding in the massive Loy ed b
Ju sheets |Sh, Sm Sla, 9 + CISper 9 . gt hyperconcentrated flows with
sandstone, massive sandstone interlayered with tabular i L ;
(FSFA) |St, Sst, Smd : . : aeolian reworking in the peri-
sandstone, isolated bimodal well sorted sandstones, metric ] : -
; . . . desertic alluvial plain
silcrete ceasing the package and regional surfaces at its base
Fine- to very fine bimodal sandstone, well sorted, layers of wide
atasc;}?:rl: lateral extension, small trough cross bedding, sets of metric Fields of small to medium
Sta, Spa, thickness, metric thick packages of subhorizontal layers of ) P
JU |dunes and Aenn " dunes with strong contribution
. Sla climbing translatent strata sandstones, siltstone drapes S
interdunes . . - ; . of humid interdunes
discontinuous and intercalated. Regional subsurface overlaying
(SADIFA)
the FA
B Fine- to very fine sandstone, well sorted, layers of wide lateral
U fields Sla, Sta, | extension, top plane, base delane to concave, internal reactivation | Dune fields with dunes of both
(DFFA) Spa, St surfaces of 1%, 2 and 3° orders, medium to large plane and straight and sinuous crests
trough cross bedding, some low angle lamination
Packages of tens meters thick with massive pelite, orange-reddish
color and very fine red sandstone, laminated, sometimes Deposition in flood plains with
. micaceous siltstones interlayered, tabular packages of wide lateral | increasing aridization, restrict
Arid Sta, Spa, - . . - A . : .
: . extension of pelites with abundant carbonatic sedimentation and lakes with both clastic and
JU |alluvial plain| Sla, Fl, Flc, . . . - . . o .
carbonatic nodules, harizontal laminated pelites with mudcracks chemical deposition, aerial
(AAPFA) | Fsm, St o . . . o
and paleoweathering in the top. Several meters thick packages of reworking, restrict deposition of
fine- to medium sandstones with climbing translatent strata and  |sandy sheets and small dunes
sheet layers, and pelitic intraclasts in the stratification planes.
Low Layers of large lateral extension of fine- to medium sandstones, ) .
- ; AR L - - Low confined fluvial channels
Confined [Sm, Fl, Fsm, | massive or with incipient lamination, interlayer of laminate pelite . ) .
Ju . . with aeolian reworking of
Channels | Sh, Fim and rare packages of bimodal sandstone fine to medium, well sandy deposits
(LCCFA) sorted, with low angle climbing lamination Y dep
Overlain bodies of polimitic orthoconglomerate, conglomeratic
. sandstone and poorly sorted sandstone with normal gradation
Multi- ) . o L L . )
episodic | Gt Sat. St cycles. Thin and with low lateral continuity; reactivation surfaces Deposition in braided fluvial
Ju P , St S, and small trough cross bedding, restrict packages of fine channels, distal reworking of
channels Fl, Sm h - . & ;
sandstone and laminated siltstone in the top of some cycles. alluvial fan deposits
(MECFA) -
Occurrence towards the top of sandstone packages with parallel
and climbing lamination and laminated siltstones
. Polimitic conglomerate, predominance of angular basaltic clasts S . .
Alluvial fan| . " . ol . Deposition in alluvial fans with
Ju (AFFA) Gmi, Sm dispersed in clay matrix, inverse gradation, rare lens of coarse restrict water reworkin
sandstone massive to laminated 9
Lenticular sandstone, and laminated pelites interbedded with
LEE: layers of volcanic rocks with intense weathering, pustulose, plane Intercalation of fluvial with
sediment B, Vb, Stv, | top and concave base; also with submetric packages of volcanic | aeolian reworking intercalated
JU |. : Sla, Fl breccia and intraclasts of brecciated sandstone and with volcanic flows and
interaction . . . ; )
intraformational conglomerate with clasts of sandstone and deposits of lava sediment
(LSIFA) ; . . : - -
volcanic breccias; contact abrupt with paraconglomerates in the interaction
top
Rﬂﬁ\?{;ed Orthoconglomerate, top and base plane undulated, rounded Gravity deposits with fluvial
Ju Gm, Sh pebbles of quartzite/metasandstone, imbrication with submetric posit
el lenses of coarse sandstone, poorly sorted, with parallel lamination T,
(RAFFA) ’ ' )
Sandy sheets of wide lateral continuity and thickness of tens of
Sandy Fma. Fbs meters, subarcosean sandstones with pelitic breccias, either Aeolian deposition of sand
AX sheets = ’Sm ’ massive or with climbing translatent strata, intercalations of - ir?humi Rl y
(SSFA) ' micaceous siltstones and paleoalteration levels (oxidation with piain.
texture obliteration).
. Amalgamated layers of sandstone and conglomeratic sandstone
Deltaic " . . )
with concave base and plain top, massive or with small trough - . .
lobes and | Gt, Sgt, St, beddi dl dl | miaration of db Deposition either in
AX |unconfined | Sh Sm, Sla weselip)Eislogsiss Ll R en el Ml pesse (220 unconfined fluvial channels or
"= |Lenticular layers of conglomerate, restrict lateral continuity, tabular - :
channels Fl 5 A 3 lobes in lacustrine delta
layers of sandstone with parallel lamination and restricted layers of
(DLUCFA) ]
laminated fines
.| Git, Sfl, Sr, Climbing ripples Fine sandstone interlayered with laminated Deposition in lake shoreline
Lacustrine, . : . . - .
Fsm, FI, Fl, | pelites, sometimes marly, locally with paleoweathering, levels of environment and lacustrine
AX | prodelta . - - : ) :
Fma, Flc, intraformational breccia cemented by carbonates, wide lateral prodelta, with chemical
(LPFA) ; X e
Fbs tabular layers sedimentation contribution
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Flm, Fr, LI, Tabular layers of wide lateral continuity with gray-greenish
Shallow lake| Lm, Fm, calcilutite, green-brownish marls, massive to laminate claystones Alternation of clastic and
AX | bottom Fma, FI, and rhythmites with continuous and regular intercalations of chemical deposition in lake
(SLBFA) Smh, Sla, |marl/claystones, with invertebrate (ostracods) and vertebrate (skull bottom
Sm and postcrania of Notosuchia) fossils
Small
aeolian
AX | dunesand Sta,Sli pa, (See description above)
interdunes
(SADIFA)

KEY: JU = Juruena Sub-basin; AX = Alto Xingu Sub-basin. SADIFA = occurs both JU and AX.
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Legenda

O

Geclogical points

Drill core
Key outcrops

1-Cachoeira

Sallo das Nuvens
(Sapoluba and Russo)
2-Salto Utiariti
(Papagaio River)
3-Serra dos Parecis

Rivers

Parecis Basin limit
Alto Xingu Sub-basin

Utiariti Formation

Salto das Nuvens
Formation

Tapirapua
Formation
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5.5 ARTIGO 2

EVENTOS TECTONICOS MESOZOICOS E SUA INFLUENCIA DURANTE A
DEPOSICAO E EVOLUCAO DA SEQUENCIA CRETACICA DA BACIA DOS

PARECIS, CENTRO-OESTE DO BRASIL

Introducéo

Contexto Geoldgico
Metodologia

Facies e Associacdo de Facies

Caracterizacdo e Evolugdo das Sequéncias Deposicionais nas Porgdes Central e Leste da
Bacia dos Parecis

Eventos Tectbnicos e Relagdo com a Evolucdo das Sequéncias Cretacicas

O Papel da Tectonica e do Clima no Controle Deposicional das Sequéncias Cretacicas nas
Sub-bacias Juruena e Alto Xingu

Conclusbes
Agradecimentos

Referéncias

RESUMO

O registro cretdceo da Bacia dos Parecis consiste de duas sequéncias sedimentares com
assinaturas deposicionais distintas, descontinuas fisicamente, e depositadas em diferentes
depocentros a leste e oeste do Arco da Serra Formosa. A evolucdo da bacia no Mesozoico
inclui um registro regional com vulcanismo, tectonismo, deposicdo e soerguimento com
erosdo. No Triassico Superior e Jurassico Inferior ocorreram vulcanismo e sedimentacéo,
sucedido de soerguimento e erosdo até Cretaceo Inferior, quando ocorreram magmatismo

béasico e alcalino. A partir do Cretaceo Superior, com inicio da fase compressiva da Orogenia
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Andina e abertura do Oceano Atlantico, desenvolveu-se um tectonismo e a sedimentacéo na
sub-bacia Juruena no Cenomaniano, e na sub-bacia Alto Xingu a partir do Coniaciano. Com
base na caracterizacdo das associagdes de facies e reconhecimento de superficies regionais
identificou-se uma assinatura deposicional diferencial para cada sequéncia, influenciada pela
atividade e comportamento dos arcos internos. Na sub-bacia Juruena depositou-se uma
sequéncia fluvio-edlica com taxas de sedimentacdo maiores que a de subsidéncia. Na sub-
bacia Alto Xingu, sequéncia aqui denominada de Formacao Rio Tapirapé, estabeleceu-se um
sistema lacustre com superacdo da taxa de subsidéncia em relagdo a de sedimentacgdo. Para o

topo foi substituido por um sistema fluvio-deltaico com a diminuicdo na taxa de subsidéncia.

Palavras-chave: Cretadceo Superior, Bacia dos Parecis, Mato Grosso, Arco da Serra

Formosa, Orogenia Andina.

ABSTRACT

The cretaceous record of the Parecis Basin consists of two sedimentary sequences
with distinct depositional signatures, physically discontinuous, and deposited in different
depocenters in the east and west of Serra Formosa Arch. The basin evolution in the Mesozoic
age includes a regional record with volcanism, tectonism, deposition and uplift with erosion.
In the Upper Triassic and Lower Jurassic occurred volcanism and sedimentation, which
occurred from uplift and erosion to the Lower Cretaceous, when there were basic and alkaline
magmatism. From the Upper Cretaceous, with the beginning of the compressive phase of
Andean Orogeny and opening of the Atlantic Ocean, tectonism and sedimentation were
developed in Juruena Sub-basin in the Cenomanian and Upper Xingu Sub-basin from
Coniacian. Based on the characterization of the facies associations and regional surface

recognition, a differential depositional signature was identified for each sequence, influenced
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by the activity and behavior of the internal arcs. In the Juruena Sub-basin, a fluvial and
aeolian sequence was deposited with sedimentation rates higher than that of subsidence. In the
Upper Xingu Sub-basin, a sequence here named the Rio Tapirapé Formation, a lacustrine
system was established with a overpass of the subsidence rate in relation to the sedimentation
rate. To the top it was replaced by a fluvial and deltaic sedimentary system with the decrease

in the subsidence rate.

Key-words: Upper Cretaceous, Parecis Basin, Mato Grosso State, Serra Formosa Arch,

Andean Orogeny.

INTRODUCAO

O Cretaceo Superior € um intervalo bem estabelecido na Plataforma Sul-Americana.
Rochas igneas basicas e alcalinas, tectonismo, e deposicdo de sedimentos em bacias intraplaca
e marginal séo registros comuns deste periodo (Almeida, 1967; Brito Neves et al., 1984;
Almeida et al., 2000; Zalan, 2004).

Neste contexto, a Bacia dos Parecis, uma bacia extensa e pouco explorada na por¢éo
central da Plataforma Sul-americana, possui, além de unidades pré-jurassicas, um registro de
sequéncias clasticas atribuidas a deposicdo de idade cretéacica, o qual é denominado Grupo
Parecis (Barros et al., 1982). Esta sequéncia consiste em conglomerados polimiticos, arenitos
com estratificacbes cruzadas, corpos de arenito macico, siltitos, pelitos, lamitos carbonaticos e
arenitos com estratificacdo cruzada acanalada de grande porte. Sdo rochas de ambientes
continentais, como leques aluviais, depdsitos fluviais de alta energia, campo de dunas eolicas,
planicie de inundacdo, ambientes peridesérticos e lagos restritos. Na borda leste da bacia,

Silva et al. (2003) identificaram margas, lamitos e pacotes carbonaticos com arenitos e
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conglomerados no topo da sequéncia, que foram atribuidos ao Cretaceo Superior em vista da
presenca de fosseis de Mesosuchidae (Marconato, 2006). Sdo abordagens bem pouco
detalhadas, com andlises restritas espacialmente no que se refere a andlise facioldgica da
regido central da bacia. J& o conhecimento faciol6gico e interpretaces estratigraficas da
porcao leste é praticamente desconhecida.

Em relacdo ao arcabouco estratigrafico e histéria evolutiva, Siqueira e Teixeira (1993),
com base na integracdo de dados geofisicos e geoldgicos, consideraram que a Bacia dos
Parecis apresentou subsidéncia prolongada, com influéncia marinha e atividade tecténica no
Paleozoico. Esta atividade ocasionou o0 soerguimento dos arcos internos de Vilhena e da Serra
Formosa, 0 que promoveu a compartimentagdo em trés sub-bacias. A ocorréncia de trés
grandes sistemas de drenagem atuais, sobrepostos as rochas dessas sub-bacias, reforca a
existéncia de trés depocentros na bacia sedimentar.

Esta ideia de subdivisdo da Bacia dos Parecis, onde arcos internos delimitam varios
depocentros, foi reforcada por Siqueira (1989). Para o autor, a estrutura regional delimita
diferentes areas de depocentros ativas no Cretaceo, posicionadas a leste e oeste do Arco de
Serra Formosa, indicando atividade tecténica sinsedimentar.

Para Bahia (2007) esses depocentros sé&o as sub-bacias de Rondonia, Juruena e Alto Xingu,
confirmados a partir de anomalias gravimétricas, e preenchidos por sequéncias sedimentares
paleozoicas, mesozoicas e cenozoicas, separadas por discordancias regionais. Além disso, a
partir de dados aeromagneticos foi identificada uma sequéncia de altos e baixos estruturais
com direcBes principais consistentes com a estruturagdo da bacia. Estes dados confirmam a
ocorréncia dos arcos, que foram associados as anomalias positivas, em especial o0s arcos de
Vilhena e Serra Formosa. Também sugerem a existéncia de varios grabens associados as
anomalias negativas, tendo, porém segundo Faria (2015), uma configuracdo de forma e

dimensGes entre as sub-bacias diferenciada em relacdo a proposta de Bahia et al. (2007), bem
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como diferentes comportamentos tectonicos dos dois blocos separados pelo Arco da Serra
Formosa.

ReativacOes tectdnicas no mesmo periodo também sdo descritas na Bacia do Solimdes
(Siqueira, 1993), na Bacia Alto Tapajos (Santos et al., 1975) e no Arco Purus (Mizusaki et al.,
1992; Wanderley Filho Jr., 2007), com registros de atividade tecténica e sedimentacdo, como
transcorréncias e reativagdo de estruturas internas, indicando a influéncia de uma tectdnica
muito mais ampla na parte norte da Plataforma Sul-americana.

Com base na estruturagdo compartimentada e na interpretacdo da evolucdo dos ambientes
de sedimentacdo apenas em parte das sub-bacias, foram idealizadas propostas de evolucdo
homogénea e sincrona para todo pacote cretaceo. Porém, com uma analise sedimentar
detalhada e estendida nas sub-bacias Juruena e Alto Xingu, neste trabalho propfe-se um
modelo alternativo da evolugdo tectono-sedimentar, tendo como limite diferencial os arcos
internos, em especial o Arco Serra Formosa (Figura 1).

Além disso, sdo aqui posicionados os diferentes eventos da evolucéo tectono-sedimentar
das sub-bacias dentro do contexto evolutivo da Plataforma Sul-americana com énfase no
Cretaceo Superior. Foi também proposta uma correlagdo com eventos relacionados a
separacdo final das placas Africana e Sul-americana e a influéncia da Orogenia Andina na
evolugéo das sequéncias cretacicas da bacia.

Inserir Figura 1

CONTEXTO GEOLOGICO

A Bacia dos Parecis € uma bacia intracratonica do centro-oeste do Brasil, no antepais da
Cordilheira Andina. Os limites a norte e oeste sdo as rochas do Craton Amazonico, que
constituem seu embasamento, e ao leste e sul limita-se com as Faixas de Dobramentos

Paraguai e Araguaia (Figura 1).
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Sdo aproximadamente 6.000 m de sedimentacdo. A base é composta pela Formacao
Cacoal, ordoviciana, e depositada em ambientes de leques aluviais, deltas e planicies de maré
(Figura 2).

O Devoniano Inferior € representado pela Formacdo Furnas (sensu Oliveira, 1912). Ela
esta associada a processos deposicionais de sistemas costeiros e transicionais, que gradam
para um ambiente marinho raso da Formagéo Ponta Grossa (Neo-Devoniano).

Ainda como registro paleozoico, ocorrem a Formacdo Pimenta Bueno (Leal et al., 1978),
do Carbonifero, constituida por folhelhos, intercalados com siltitos e conglomerados
depositados em ambiente fluvial, e a Formacdo Fazenda Casa Branca (Leal et al., 1978),
permo-carbonifera e associada a um ambiente glacial ou peri-glacial (Siqueira, 1989; Caputo,
1984).

O Triassico Superior e o Jurassico Inferior incluem uma sequéncia basal siliciclastica
denominada Formacdo Rio Avila, e as formacbes Anari e Tapirapud. Estas apresentam
registros de vulcanismo basico (Pinto Filho et al., 1977; Corréa e Couto, 1972).

O registro Cretaceo é o Grupo Parecis com as sequéncias siliciclasticas denominadas de
Formacdo Salto das Nuvens e Formacao Utiariti (Barros et al., 1982; Bahia et al., 2006, 2007,
Batezelli et al., 2016; Menegazzo et al., 2016). A Formacdo Utiariti (sensu Barros et al.,
1982) tem conglomerados e arenitos maci¢os a laminados, com niveis restritos de siltitos e
arenitos bem selecionados de ambiente peridesértico. Apresenta ainda descargas efémeras
com retrabalhamento e6lico, e um nivel regional de paleoalteracGes de silcrete que encerram o
registro cretaceo na regido (Rubert et al, 2017 a). Na sub-bacia do Alto Xingu ocorre uma
sequéncia sem correlagdo regional com o Grupo Parecis (sensu Barros et al., 1982). E
composta por margas e argilitos carbonaticos na base, depositados em ambiente lacustre, com

arenitos e conglomerados no topo, depositados em ambiente flivio-deltaico e eolico (Silva et
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al., 2003, Rubert et al., 2004, 2017 b), cuja idade de deposicdo foi atribuido ao Cretaceo
Superior.

Ocorréncias de pacotes detrito-lateriticos do intervalo terciario/quaternario sao registrados
ao leste, no centro, e em interflivios da porcdo central da bacia. O registro Cenozoico é
composto de extensas ocorréncias de pacotes detrito-lateriticos de idade terciaria/quaternéaria
que aflora nas porcdes leste e em interflivios da por¢édo central da bacia.

Inserir Figura 2

METODOLOGIA

O reconhecimento do arcabouco facioldgico foi realizado a partir de visitas a afloramentos
e descricOes de testemunhos de sondagem. A reconstituicdo dos ambientes de sedimentacdo
foi obtida a partir da confeccdo de perfis colunares, secOes estratigraficas e correlagdes
laterais tanto regionais como em escala de afloramento ou amostras de sondagem.

Foram utilizados os critérios de Miall (1985, 2010), Walker e James (1992), Wright e
Marriot (1993), Shanley e McCabe (1994), Van Wagoner (1995), Miall (1996) e Cloeting
(1998) para sequéncias aluviais. Para sequéncias eolicas foram consultados Glennie
(1970), Kocurek (1991) e Kokurek e Ravhlon (1993), e para sequéncias flavio-lacustres

Scholz (1990), Olsen (1991), além de Shanley e MacCabe (1994).

A partir da conexdo das interpretacdes dos ambientes de sedimentacdo com os dados de
evolugéo estrutural das sub-bacias foi possivel compreender os controles de deposicao dos
sedimentos e a evolucdo dos ambientes de sedimentacdo. Para a interpretacdo utilizou-se
0s conceitos de Shanley e McCabe (1994) e de Catuneanu (2006), que definem uma

arquitetura de deposicéo e geracdo de espaco de acomodacdo sendo controlados por uma
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combinacdo da tectdnica, do clima e do aporte sedimentar para bacias de ambiente

intracontinental ndo conectadas a sistemas marinhos.

A compreensdo da evolucdo tectonica da bacia foi realizada com base em uma intensa
revisdo bibliogréafica. Foram reunidas producdes cientificas que discutem as reativacdes de
estruturas tectonicas do embasamento da bacia, a relacdo destes eventos com outras bacias
sedimentares brasileiras, e a associagdo com eventos geotectdnicos mais amplos da
separacdo do Gondwana e da evolucdo da Plataforma Sul Americana com a Orogenia

Andina.

A ordenacdo dos eventos no tempo geoldgico foi realizada a partir da comparacéo de
dados de datacdo de eventos magmaticos importantes no periodo de tempo analisado.
Também foram consultadas as associacdes fossiliferas consideradas como fosseis index do

Cretaceo Superior para as sequéncias cretacicas na Plataforma Sul-americana.

FACIES E ASSOCIACAO DE FACIES

As sequéncias siliciclasticas do Grupo Parecis sdo de ampla ocorréncia na Sub-bacia
Juruena (Barros et al., 1982; Bahia et al., 2006, 2007; Batezelli et al., 2016; Menegazzo et
al., 2016). Na Sub-bacia Alto Xingu ocorre uma sequéncia clasto-quimica diferenciada
atribuida ao Cretaceo Superior a qual ndo possui uma correlagdo regional com a Sub-bacia
Juruena. Na base da sequéncia verificam-se margas e argilitos carbonaticos de ambiente
lacustre, e na porcdo superior arenitos e conglomerados depositados em ambiente flGvio-

deltaico e edlico (Silva et al., 2003, Rubert et al., 2004).
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As sequéncias consideradas cretacicas, nas sub-bacias Juruena e Alto Xingu, foram
descritas em campo, permitindo a identificacdo de 28 facies e sete elementos arquiteturais,
reunidas em associacgdes de facies conforme o Quadro 1.

Inserir Quadro 1

Foram definidas facies conglomeraticas, depositadas por processos de gravidade e
processos de migracdo de forma de leito aquosa. Também foram descritas facies areno-
conglomeraticas, como registro de varios processos fluviais e edlicos, migracdo de formas de
leito e fluxos hiperconcentrados em ambientes de deposicdo peridesérticos, fluviais e
deltaicos. Por fim foram interpretadas facies de sedimentos finos com o registro de processos
de deposicdo de tracdo/suspensdo clastica em planicie de inundagdo, processos de
paleoalteracdo, e calcarios e margas como resultado de processos de deposi¢do quimica em
um lago e ambientes de lagos restritos.

Os elementos arquiteturais correspondem a barras cascalhosas (GB), acrecao frontal (DA),
lencdis de areia laminados (LS), Acréscimo lateral (LA); rompimento de dique marginal (CS)
e pelitos em planicie de inundacdo (OF) (Quadro 1).

As interpretacOes dos ambientes deposicionais, associadas a compreensdo da evolugdo da
bacia, permitiu gerar a coluna litoldgica das duas sub-bacias, apresentadas nas figuras 3 e 4.

Inserir Figuras 3e 4

CARACTERIZACAO E EVOLUCAO DAS SEQUENCIAS DEPOSICIONAIS NAS

PORCOES CENTRAL E LESTE DA BACIA DOS PARECIS

A histdria deposicional da sub-bacia Juruena, localizada a oeste do Arco da Serra Formosa,
inicia-se com a deposicdo de associacdes de facies conglomeraticas e predominio do

desenvolvimento de leques aluviais. Intercala-se nas porc¢des distais com um sistema fluvial
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entrelacado arenoso-conglomeratico de alta energia e de baixa sinuosidade, com deposicédo
multi-episodica de sedimentacdo de fundo de canal (Figuras 5A, B, C, D), eventos de
extravasamento e rompimento de diques marginais (Figura 6A e Quadro 1).

No estagio intermediario da sequéncia, com um aumento na taxa de geracdo de espaco de
acomodacéo predomina sedimentacdo fina de planicie de inundacgao por suspensdo, deposicao
em lagos temporarios nas porcdes distais da planicie aluvial com precipitacdo de carbonatos e
depdsitos de lengois arenosos edlicos (Figuras 6B, C, D). Nesta fase, os depdsitos arenosos de
canais sdo eventuais, em meio aos extensos pacotes de sedimentos finos.

Inserir Figuras5e 6
Inserir Quadro 1

Nos estagios finais de deposicdo da sequéncia é estabelecida uma tendéncia de reducao no
nivel de base regional com diminuicdo na taxa de criacdo de espaco de acomodacdo. A
sedimentacgdo fluvial é substituida por depositos edlicos, mostrando tendéncia de aridizacéo
da bacia (Figura 7 A, B). Os depdsitos eolicos sdo truncados por uma superficie erosional
plana, identificada como uma supersuperficie, e interpretada como um limite de sequéncia.
Sobrepondo esta superficie ocorrem estratos areno-conglomeraticos depositados a partir de
fluxos episddicos desconfinados de alta energia, intercalados com depositos eolicos. Estas
caracteristicas definem um ambiente peridesértico com depositos aluviais tipo inunditos e
intercalados com depositos eolicos restritos. Esta associacdo é sobreposta regionalmente por
um nivel de silcrete indicando processo de paleoalteracao (Figura 7 C, D).

Ao leste do Arco Serra Formosa na Sub-bacia Alto Xingu, a reconstituicdo do registro
sedimentar indica uma sequéncia lacustre na base, e fllvio-deltaica progradante e planicie

aluvial no topo (Quadro 1).

A evolucdo desta sequéncia inicia com deposicdo clasto-quimica em corpos lacustres

continentais, com uma variacdo lateral caracterizada pela deposicdo siliciclastica marginal
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eodlica a paludal no estagio lacustre transgressivo (borda e fundo de lago sdo concomitantes no
tempo) (Figura 8A e B). No estagio intermediario de deposicdo, quando a taxa de subsidéncia
foi reduzida, houve predominancia da sedimentacdo clastica com padrdo progradante. Ocorre
gradualmente o predominio de sedimentacdo fina por suspensdo e tracdo em ambiente de
prodelta. No estagio de nivel de base alto, ocorreram inicialmente depoésitos de frente deltaica
e sdo sucedidos por um sistema fluvial de baixo confinamento com continuidade lateral
quilométrica. Ha deposicao de suspensdo fina na porcao distal deste sistema fluvial, porém de
forma deprimida. Com a reducdo do espaco de acomodacéo e praticamente concomitante ao
limite da sequéncia ou ja relacionados eventualmente ao inicio da queda do nivel de base,
com o espaco de acomodacao nulo ou reduzido, desenvolveu-se sedimentacdo edlica com
lencois de areia que sobrepujam o embasamento na borda da sub-bacia, pequenas dunas e

lagos temporarios (Figura 8 C, D).

Inserir Figuras 7 e 8

EVENTOS TECTONICOS E RELACAO COM A EVOLUCAO DAS SEQUENCIAS

CRETACICAS

A configuracéo final da Bacia dos Parecis foi o resultado de reativagdes neoproterozoicas a
fanerozoicas das faixas mdveis nas suas bordas e das estruturas do seu embasamento.
Segundo Siquera e Teixeira (1993) as reativagdes ocorridas em arcos internos da bacia no
Mesozoico ocorreram em resposta a esforgos gerados da Orogenia Andina, devido a um
estresse resultante na deriva continental da Placa Sul-Americana durante o Cretaceo.

Evidéncias abordadas posteriormente apontam para reativacdes de amplitude regional destas
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estruturas, que em alguns casos podem se estender para norte e noroeste além dos limites da
bacia. Neste contexto estéo inclusos os Arcos de Vilhena e da Serra Formosa.

Nas bacias Alto Tapajos, Solimbes e Parana, bem como no embasamento Proterozoico do
Craton Amazoénico adjacente a Bacia dos Parecis, existem registros destes maltiplos eventos,
que em realidade prolongam-se desde o Triassico Superior até o Cretaceo Superior (Figura 9 e
Quadro 2). Sdo episddios de magmatismo, reativacdes tectonicas, subsidéncia e deposicao
sedimentar, intercalados com periodos de soerguimento e erosao que serdo abordados em
seguida.

Inserir Figura 9
Inserir Quadro 2

O primeiro destes eventos estd registrado como Diastrofismo Jurud, correspondendo ao
estagio inicial e relacionado ao processo de abertura do Oceano Atlantico Norte. A este
evento associa-se 0 magmatismo Penatecaua, representado por soleiras e intrusfes nas bacias
Solim@es e Amazonas, com idade em torno de 200 Ma (Mizusaki e Thomaz Filho, 2002).
Também estdo associados o Diabasio Cururu, de 180 + 9 Ma (Santos et al., 1975) na Bacia
Alto Tapajos, e o Diabasio Periquito, com 179+3 Ma (Araujo et al., 1978) no Craton
Amazonico.

Na Bacia dos Parecis o periodo do diastrofismo esta relacionado ao magmatismo basico da
Formacdo Tapirapud (206 = 6 Ma, Barros et al., 2006) e da Formacdo Anari (198 + 0,8 Ma,
Marzoli et al., 1999)(Quadro 2). Em depocentros restritos algumas sequéncias fluvio-eolicas
da Formacdo Rio Avila se encontram intercaladas ou sobrepostas com os basaltos juro-
tridssicos da Formagéo Tapirapua, fato que propicia a sua associacdo ao evento extensional da
plataforma (Pedreira et al., 2003). No intervalo decorrido entre o Juradssico Inferior e o

Cretaceo Inferior a bacia experimentou uma fase de soerguimento e erosao em reflexo a fase
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extensional da Placa Sul-americana (Milani, 1987; Ramos, 2010). A parte superior deste
intervalo esta associada a abertura das placas.

Durante o Cretaceo Inferior um amplo magmatismo basico na Bacia do Paranad (Renne et
al., 1992), e manifestagdes de vulcanismo em bacias interiores (Mizusaki et al., 2002) sdo
documentadas. Na borda oeste da Plataforma Sul-americana predominaram processos
extensionais ligados aos movimentos de abertura do oceano, com elevacdo do gradiente
termal e estiramento crustal (Ramos 1988; 1999).

Na Bacia dos Parecis os eventos equivalentes sdo registrados como vulcanismo basico,
adjacente ao Arco da Serra Formosa, na Sub-bacia do Alto Xingu, cuja idade € de 140,3 + 2
Ma (Rodrigues et al., 2016). Também sdo descritas manifestacdes de magmatismo alcalino
com a intrusdo dos corpos kimberliticos de Paranatinga, datado por Heaman et al. (1998)
entre 122,6 e 126,3 Ma.

A partir do final do Albiano Superior ao Cenomaniano instala-se na Placa Sul-americana
um regime compressivo (fase Mochica), e posteriormente aumento na taxa de convergéncia
na zona de subduccgdo, relacionada & Orogenia Andina (Ramos, 2010). E um episodio
contemporaneo da fragmentacdo do Gondwana Ocidental e dos movimentos de abertura final
do Oceano Atlantico (Mizusaki et al., 2002). Na Bacia do Parana estes esfor¢cos tem como
consequéncia a criagdo de depocentros e inicio da sedimentagdo da porcdo basal do Grupo
Bauru (Menegazzo et al., 2016).

Na Bacia dos Parecis, por sua vez, em reflexo a esta distribui¢do de esforgos para o interior
da placa, ocorrem reativacdes de estruturas antigas do embasamento proterozoico,
soerguimento e reativacdo dos arcos de Vilhena e da Serra Formosa, falhamentos e
abatimento de blocos, com geracdo de depocentros e inicio da sedimentacdo cretacica na Sub-

bacia Juruena.
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No Turoniano, com a efetiva separacdo das placas Africana e Sul-Americana e inicio da
deriva continental (Mizusaki et al., 2002), conjugados com o aumento da velocidade e
diminuicdo no angulo de subducgéo da placa e estabelecimento de uma margem tipo andina
(Ramos, 1999; Folgueira et al., 2011). Na borda oeste da placa, ocorre a redistribuicdo de
esforcos para o interior do continente, desencadeando uma série de eventos de ordem tectono-
sedimentar e magmatico na Bacia dos Parecis e bacias adjacentes.

Na regido noroeste da sub-Bacia Juruena ocorre um novo evento de magmatismo alcalino,
com a intrusdo de um enxame de corpos kimberliticos, com idades obtidas por Heaman et al.
(1998) variando de 92 a 95 Ma. Parte destes corpos, denominados kimberlitos Juina, ocorrem
intrudidos nos pacotes cretaceos desta sub-bacia.

Ainda no Turoniano associa-se na Bacia dos Parecis a reativacdo e 0 soerguimento do
Arco da Serra Formosa, e possivelmente a movimentacao de estruturas limitrofes a leste da
sub-bacia Alto Xingu, tais como a Falha de Tucurui (Trow et al., 1976), além de outras
estruturas internas herdadas do embasamento, com a geracao de um novo depocentro. Neste
depocentro desenvolveu-se no Coniciano-Santoniano a deposi¢cdo da sequéncia clasto-quimica
de origem lacustre na base e fluvio-deltaico e edlica no topo (Silva et al., 2003; Rubert et al.,
2004), contemporaneamente a Fase Peruviana da Orogenia Andina. Concomitante ao
desenvolvimento dos ambientes de sedimentacao foi identificada uma assembleia fossilifera
de crocodilomorfos (Marconato, 2006), peixes lepisosteiformes, ostracoda e carophyta
(Adorno et al., 2014), que permitem o posicionamento da sequéncia da sub-Bacia Alto Xingu
a partir do Coniaciano até o Santoniano.

A partir do Campaniano, apesar do desenvolvimento das fases finais de deposicdo na Bacia
Bauru, ndo ha registro de sedimentacéo cretacica na Bacia dos Parecis.

No contexto da evolugdo da Orogenia Andina ocorreram os eventos em escala regional no

Mesozoico da Bacia dos Parecis, evidenciando eventos multiepisodicos de tectonismo,
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magmatismo e geracdo de varios depocentros. Nestas areas rebaixadas houve deposicdo de
sequéncias continentais no Cretdceo Superior, em dois contextos diferentes e assinaturas
deposicionais especificas. A principal evidéncia que suporta a ideia de uma relacdo entre
eventos continentais com geracdo de esforgos nas margens das placas como responsaveis pela
atividade tectbnica interna a bacia, com reativacdo de arcos e movimento de estruturas
internas, é o sincronismo entre estes eventos continentais com a ruptura do Gondwana, e com
as idades absolutas e relativas relacionadas ao registro de eventos de vulcanismo, tectonismo
e sedimentacdo ocorridos na bacia durante este periodo.

A ideia da configuracdo de uma bacia segmentada, com a atividade cretacica relacionada
aos arcos internos da bacia posicionados como altos estruturais que dividiam os depocentros e
atuaram como area fonte de sedimentos é embasada na anélise dos dados geofisicos regionais
(Bahia, 2007 e Faria, 2015). A diferenca nos padrdes de paleocorrentes fluviais identificadas
nas diferentes sub-bacias também déo suporte a esta proposta, predominando direcOes
nordeste e leste na sub-bacia Alto Xingu, e sudoeste e sul na Sub-bacia Juruena.

Com base nas evidéncias apresentadas, que atestam uma evolucdo diferenciada para cada
uma das sequéncias deposicionais cretacicas das sub-bacias Juruena e Alto Xingu,
depositando pacotes sedimentares com diferentes caracteristicas e idades, propdem-se um
novo arcabouco estratigrafico para o Mesozoico da Bacia dos Parecis, apresentado na figura
10. As relacOes de intrusdo dos kimberlitos Juina no topo da sequéncia sedimentar da Sub-
bacia Juruena posiciona o final da deposicdo (Formacdo Utiariti) no Turoniano. Porém, a
descricdo de fosseis de vertebrados de Notosuchian na Sub-bacia Alto Xingu eleva a categoria
de sedimentacdo desta sequéncia entre o Turoniano até o Coniaciano, fato que mostra um
desvinculo na evolucdo sedimentar das duas sub-bacias. Apresenta-se portanto uma nova
formagéo, a Formacdo Rio Tapirape, constituida pelas rochas sedimentares depositadas a leste

do Arco da Serra Formosa.
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Inserir Figura 10

O nome da formacdo foi definido tendo em vista de que o acidente geografico mais
conhecido e proeminente na regido é o Rio Tapirapé, que corre de sudoeste para nordeste, e
corta boa parte das exposi¢Oes das rochas desta sequéncia, principalmente da parte inferior
mais carbonatica.

No caso do Arco da Serra Formosa, o padrdo de paleocorrentes em ambos os lados desta
estrutura indica a sua atuagdo como um alto estrutural interno a bacia no Cretaceo Superior, se
comportando como area fonte, e alimentando os diferentes depocentros, a leste e oeste
respectivamente.

Na Sub-bacia Juruena a analise dos padrdes de paleocorrentes indicam a presenca de duas
areas fonte. As indicacdes de paleocorrentes de uma area fonte a oeste e noroeste dos
depocentros podem ter alguma associacdo com o Arco de Vilhena ou estrutura com direcao
nordeste-sudoeste, reconhecidas em dados de geofisica por Siqueira e Teixeira (1993), e
segundo estes autores, reativadas no Cretaceo Superior. As paleocorrentes de norte para sul da
Sub-bacia Juruena, por sua vez, evidenciam a presenca de um alto estrutural a nordeste-norte,

o0 qual é associado ao Arco da Serra Formosa.

O PAPEL DA TECTONICA E DO CLIMA NO CONTROLE DEPOSICIONAL DAS

SEQUENCIAS CRETACICAS NAS SUB-BACIAS JURUENA E ALTO XINGU

Os depdsitos sedimentares cretdceos do Grupo Parecis desenvolveram-se sobre as rochas
sedimentares jurassicas ou diretamente sobre o embasamento proterozoico (Figura 11 A),
porém os eventos deposicionais nas sub-bacias ndo sdo cronocorrelatos. Depositos aluviais
continentais predominam em ambas as sequéncias cretacicas, ocorrendo, porém uma clara

distingdo nas sucessdes de facies nas duas sub-bacias. Observam-se diferentes padrdes de
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paleocorrentes e geometrias dos depdsitos, e apresentam ambientes sedimentares que ocorrem
em um depocentro e ndo ocorrem no outro. A relagdo da taxa de criagdo de espago de
acomodacdo, da taxa de sedimentacdo e influéncia do clima naquele periodo produziu uma

evolucéo diferenciada para cada uma das sequéncias (Quadro 3).

Na sub-bacia Juruena, entre o Arcos de Vilhena a oeste, e 0 Arco da Serra Formosa no
limite leste, a atuacdo da tectbnica, com subsidéncia em pequenos pulsos, e altas taxas de
sedimentagdo, propiciou o desenvolvimento dos sistemas deposicionais aluviais de alta
energia proximos da borda e aos falhamentos adjacentes, bem como um sistema fluvial

entrelacado areno-cascalhoso, em um estagio de nivel de base baixo (Figura 11 B).

Em direcdo ao topo a variacdo do nivel de base é registrada com o estabelecimento de um
sistema fluvial com ampla deposicdo nas regides da planicie, e raros depoésitos de canais,
associando-se a um incremento na criacdo do espaco de acomodacdo em relacdo ao estagio
inicial, influenciando na alteragdo da arquitetura dos depositos fluviais (Figura 11 C). O
registro de um sistema edlico amplo na porg¢éo superior da sequéncia pressupde um espaco de
acomodacéo restrito. Mostra-se neste caso a quiescéncia tecténica que sucedeu o periodo de
reativacdo ocorrido na sub-bacia. A presenca de um nivel de silcrete encerra o registro da
sequéncia, evidenciando um evento no qual ndo houve deposicao e exposi¢do sob um clima
sazonal arido. Esta paleosuperficie representa um periodo de cessacdo na reativacdo de
estruturas internas da sub-bacia Juruena.

Inserir Figura 11
Inserir Quadro 3

Para a sequéncia da sub-bacia Alto Xingu, a leste do Arco da Serra Formosa, 0

estabelecimento de um sistema lacustre na por¢édo basal associa-se a formacéo de bacias tipo

meio-graben (Figura 11 C). Neste caso, para a manutencdo de um sistema lacustre intra-
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continental € requerida uma répida acéo inicial da tectdnica com alta taxa de subsidéncia e
baixa taxa de sedimentacdo. Gera-se um déficit entre a oferta de sedimentos para a bacia e o

espaco de acomodacao criado pela subsidéncia.

O estabelecimento da deposicdo de facies deltaicas e fluviais nos estagios superiores da
sequéncia reflete a diminuicdo da atividade tectdnica com estabelecimento de um estagio
onde a taxa de sedimentacdo suplanta a criacdo de espaco de acomodacdo (Figura 11 D). O
ambiente e6lico comeca a predominar no final da evolucdo desta sub-bacia, 0 que também
reflete um espaco de acomodacdo reduzido, devido a cessacdo da atividade tectdnica na
regiao.

A influéncia do clima na deposicdo da sequéncia cretacica da Bacia dos Parecis é
registrada principalmente pela ocorréncia de depdsitos de ambientes aridos no topo de ambas
as sequéncias. Evidéncias como deposicdo de niveis carbonaticos, dep0sitos arenosos
associados a correntes fluviais desconfinadas, inunditos, sedimentacdo edlica e niveis
especificos de ocorréncias regionais de paleoalteracbes que ocorrem na Sub-bacia Juruena,
sdo indicadores de influéncias climaticas na deposicdo destas sequéncias continentais. A
presenca de depositos lacustres restritos e de interdunas intercalados com os depdsitos de
dunas eolicas, e a substituicdo por depdsitos peridesérticos apontam para uma tendéncia de
aridizacao nos estagios finais de deposicdo. A ocorréncia de dezenas de quildmetros de niveis
com intercalagfes centimétricas de argilito e calcario laminados apontam para uma deposi¢do
controlada por ciclos de sazonalidade climatica, com sedimentagdo quimica em periodos

secos, e sedimentacao clastica, em periodos umidos.

CONCLUSOES

86



A evolucdo da Bacia dos Parecis no Mesozoico inclui registros de eventos de tectonica,
magmatismo e sedimentacdo, alternados com periodos de quiescéncia e soerguimentos,
erosdo e ndo deposicdo. A partir do Cretaceo Superior, 0 registro geol6gico na bacia inclui
evidéncias de reativacdo dos arcos internos, tais como os Arcos da Serra Formosa e de
Vilhena, e estruturas regionais herdadas do embasamento. Também ocorrem soerguimentos e
abatimentos de blocos, com geracdo de depocentros e deposi¢do de sequéncias sedimentares
continentais aluviais de estilos e idades variadas, além de atividade magmatica.

O sincronismo dos eventos tectono-magmaticos e relacfes geoldgicas com os kimberlitos
intrudidos no seu pacote sedimentar permite atribuir a idade de deposi¢cdo da Sub-bacia
Juruena a partir do Cenomaniano até o Turoniano. A evolucéao foi de forma continua em vista
de que ndo ha registro, nos dados coletados neste trabalho e anteriores, de alguma superficie
erosiva significativa limitando as formacgdes Salto das Nuvens e Utiariti que compdem a
sequéncia basal e de topo, sendo cronocorrelatas as unidades basais do Grupo Bauru.

As reativagdes tectonicas ocorridas internamente a Bacia dos Parecis, com movimentagdes
dos arcos internos e geracdo de depocentros da Sub-bacia Juruena sdo associados
temporalmente com o inicio da fase de deformacdo compressiva da Orogenia Andina no
Oeste da Placa Sul-Americana. Também sdo relacionadas aos eventos de separacédo final das
placas Sul-americana e Africana e estagios finais de abertura do Oceano Atlantico.

A associacao fossilifera identificada na sequéncia da Sub-bacia Alto Xingu a leste do Arco
da Serra Formosa, com répteis notossuquios e peixes lepisosteiformes, permite atribuir a
idade de deposicdo a partir do Coniaciano, mais jovem, assim, que 0s pacotes cretaceos da
Sub-bacia Juruena depositados a oeste do referido Arco. A geracdo do depocentro onde se
depositou esta sequéncia sedimentar é atribuida a reativacfes em algumas estruturas internas
da Bacia dos Parecis, tais como o Arco da Serra Formosa, a partir do final do Turoniano até o

Coniaciano Inferior. Estes eventos de reativacbes locais sdo associados a respostas
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intracontinentais das novas fases de tectonismo da Orogenia Andina, tais como incremento na
velocidade de subducc¢éo da placa ou inicio da fase Peruana da referida Orogenia.

As diferentes assinaturas das sequéncias sedimentares posicionadas respectivamente a
Leste e Oeste do Arco da Serra Formosa sdo interpretadas como produto da taxa de criagédo de
espaco de acomodacdo gerada pela subsidéncia tectonica e taxas de sedimentacdo. Na Sub-
bacia Alto Xingu a deposicdo inicial de uma sequéncia lacustre continental requereu
inicialmente a acdo da tectbnica com a geracdo rapida de uma alta taxa de subsidéncia,
associado com uma baixa taxa de sedimentacdo, gerando um déficit entre a oferta de
sedimentos para a bacia e 0 espago de acomodacdo criado pela subsidéncia. Nos estagios
tardios com a cessacao da atividade tectonica e diminui¢do nas taxas de subsidéncia, ocorre 0
preenchimento da bacia com sedimentacdo clastica progradante. A oeste do Arco da Serra
Formosa, por sua vez, a deposi¢do de uma ampla sequéncia de natureza clastica associa-se a
um regime tectonico com subsidéncia mais lenta e altas taxas de sedimentag&o. Estas
caracteristicas geraram facies de conglomerados e arenitos fluviais e depositos de gravidade
na base, com arenitos e finos gerados a partir de ambientes fluviais e edlicos no topo.

As principais evidéncias que sustentam o modelo de multiplas reativa¢des das estruturas e
arcos internos a Bacia dos Parecis no Cretaceo, gerando depocentros e sedimentacdo em
diferentes idades nas sub-bacias s&o os diferentes padrdes paleocorrentes tomados nos pacotes
leste e oeste do Arco da Serra Formosa. Além disso, as diferentes idades relativas
identificadas a partir de datacéo relativa e relacGes estratigraficas de campo, combinadas com
diferentes respostas de padrdes geofisicos de gravimetria e magnetometria identificadas no
substrato das sub-bacias, mostram diferentes depocentros e blocos estruturais altos
posicionados a oeste e leste do referido arco, fato que reforca a ideia de atividade tectonica e

sedimentacdo em diferentes idades e depocentros no Cretaceo da Bacia dos Parecis.
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Figura 2. Coluna litoestratigrafica da Bacia dos Parecis (modificado de Bahia, 2007).
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Figura S5.Associagio de facies da porgdo basal da sequéncia creticica da sub-bacia
Juruena.A: Aspectos da geometria dos conglomerados intercalados com arenitos na forma de
lentes evidenciadas em linhas pretas; B:Detalhe do conglomerado macigo; C: Arenitos
conglomeraticos apresentando acresgio frontal; D: Arenitos e conglomerados intercalados, e
lente de arenito assinalado em linhas pretas tracejadas, apresentando estratificagiio cruzada
evidenciada em linha preta continua.Comprimento da escala = 28cm.
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Figura 6.A: Siltitos arenosos dos depdsitos de rompimento de diques marginais. Escala =
14cm; B:Pelitoscarbonarticosde lagos temporarios e pelitos laminados de planicie de
inundacio.O limite inferior, erosivo, esta assinalado em linha preta tracejada. Escala = 1,70m;
C:Detalhe dos pelitos macigos de lagos temporarios na base(a) e de pelitos laminados depdsitos
de planicie de inundagio no topo (b), separados por uma superficie erosiva evidenciada em
linha preta tracejada. Comprimento da escala = 28cm; D: Aspecto geral dos pelitos laminados de
depésitos de planicie de inundagdo.Escala = 1,70m.
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Figura 7.A:Depositos de dunas arenosas (a) e depositos peridesérticos com corpos de arenitos
conglomeraticos laminados em lengdis (b) separados por uma supersuperficie evidenciada em
linha preta tracejada; B:Estratificagdes cruzadas de depésitos de dunas edlicas, com depdsitos
de interdunana base. Escala = 1,70m; C: Arenitos com estratificagio tabular de depdsitos de
fluxos desconfinados. Comprimento da escala = 28cm; D:Nivel de silcrete no topo do
afloramento, que corresponde aos silcretes regionais do topo da sequéncia.Escala = 1,70m.
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Figura 8. A:Niveis de pelitos margosos intercalados com niveis de arenitos vermelhos da
porgio basal dos depdsitos lacustres; B: margas e calcarios dos depositos de fundo de lago; C:
facies areno-conglomeratica de frente deltaica com estratificagio cruzada bem marcada e
acresgio lateral; D: arenitos laminados fluviais intercalados com niveis de siltitos.
Comprimento da escala = 28cm.
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Quadro 1
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Quadro 2
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Quadro 3

Faser Sub-bacia Juruena | Sub-bacia Alto Xingu
1 Eventos tectbnicos — falhamentos — soerguimentos de areas ao redor
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Abstract

The Cretaceous in the Brazilian Platform records events of magmatism, tectonism and
sedimentation coupled to the Gondwana breakup. Some of these events are registered as
sedimentary sequences in interior basins, such as in the Cretaceous sequence of the Alto
Xingu Sub-basin, Parecis Basin, Central Brazil. This article proposes the faciologic
characterization and paleoenvironmental reconstruction of the Cretaceous sequence of the
eastern portion of the Parecis Basin and its relation with some reactivated strucutures as, for
instance, the Serra Formosa Arch. Based both on data from outcrops and core drillings a
paleoenvironmental and evolutive reconstruction of the sequence is herein presented. The
base is characterized by chemical and low energy clastic sedimentation of bottom and
shoreline lake, in a context of fast initial subsidence and low sedimentation rate. As the
subsidence process decreased, a deltaic progradation became dominant with deposition in a
prodelta environment, followed by a deltaic front and deltaic plain interbedded with fluvial
plain, and aeolian deposition completing the sequence. The Coniacian—Santonian
chronostratigraphic positioning was based on vertebrate fossils (fishes and notosuchians) and
ostracods with regional chrono-correlates in the Adamantina Formation (Bauru Group), the
Capacete Formation (Sanfranciscana Basin), and Bajo de la Carpa Formation (Neuquén
Group, in Argentina). The formation of a Coniacian depocenter in the Alto Xingu Sub-basin
is associated to the Turonian—Coniacian reactivation event in the Peruvian Orogenic Phase of
the Andean Orogeny, with the transference of efforts generated in the interior of the continent,

reactivating proterozoic strucutures of the basement.

Keywords: Parecis Basin, Upper Cretaceous, Paleoenvironmental reconstruction
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1. Introduction

The Gondwana breakup, which began in the Early Jurassic, promoting the separation
between the South America and Africa and, consequently, the opening of the South Atlantic
Ocean, influenced the Cretaceous sedimentation globally (Scotese, 2001). In the South
American platform, magmatic manifestations, reactivations of old crust structures, generation
of terrestrial deep aulacogens and marginal basins, besides intraplate reactivation with
deposition of new sedimentary sequences in the interior basins are associated to the breakup
process.

Therefore, the Cretaceous sedimentary record of Brazilian interior basins has wide
fluvio-aeolian sequences, with both proximal alluvial fan and lacustrine deposits. Some of
these are associated to secondary chemical deposition, inserted in clastic continental
sequences with ephemeral lake deposits. They are observed in the Parana Basin, Bauru
Group (Fernandes and Coimbra, 2000), in the Sanfranciscana Basin (Campos and Dardenne,
1997) and in Parecis Basin, more precisely in the Parecis Group, Juruena Sub-basin, among
others.

However, in basins such as the Araripe (Assine, 2007), Rio do Peixe (Silva, 2009), as
well as in the Cretaceous sections of the Bauru Group [Parana Basin, Milani et al. (2007)],
and the Cretaceous unit that compose the eastern Parecis Basin, Alto Xingu Sub-basin, the
tectonic balance with fast initial generation of accommodation space, associated to low
sedimentation rates, allowed deposition in lacustrine environments with more perennial
records. Those processes of both chemical and clastic deposition are the most characteristic of
lacustrine intracontinental systems (Holz et al., 2013).

It is reasonable to assume that most part of these Cretaceous lacustrine deposits
correspond to the Wealdenian reactivation (Almeida, 1967) especially of inherited structures
and old sutures zones, which allowed the partition of records. This is observed in the Parecis
Basin, where the Serra Formosa Arch, reactivated during the Cretaceous, limited both the

Juruena and Alto-Xingu Sub-basins, whose typologies are distinct (Fig. 1 A).

Fig. 1. A. Localization of the Parecis Basin on the Midwest of the South American
Platform on the left. On the right the figure with limits of the Parecis Basin and sub-basins
divided by tectonic arches (Study area in the Upper-Xingu Sub-basin delimited in red square);
B. Geological detail map of the research area and location of the cores.
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Notwithstanding, only a few studies dealing with detailed environmental evolution and
stratigraphic positioning of these units have been published. They mostly involve their
cartography and lithological characterization (Silva et al., 2003; Alves et al., 2010), the fossil
content (Marconato, 2006; Adorno et al., 2014), and regional correlation and environmental
inferences (Rubert et al., 2004; Weska, 2006).

The main objective of this article is the faciologic and sedimentologic characterization
of a sedimentary unit deposited in the Alto Xingu Sub-basin, in the east portion of the Parecis
Basin (Rubert et al., 2004). It aims also the paleoenvironmental reconstruction of this area
during the Cretaceous and the analysis of the importance of the reactivation of tectonic

structures such as the Serra Formosa Arch.

2. Geological and tectonic setting

The Parecis Basin lies in the central-west portion of the South-american platform,
covering an area of approximately 500,000 km? (Fig. 1 A). It is mostly limited with the
Amazonian Craton, except in the eastern portion, represented by the Araguaia Belt, and the
south and southeast regions, whose limit is the Paraguay Folding Belt. The sedimentation
thickness reaches 6,000 m of siliciclatic sediments, interspersed with rare layers of carbonate,
gypsum, coal and volcanic rocks (Siqueira, 1989).

The Ronddnia Tectonic Trench, the Parecis Gravimetric Low and the Alto Xingu
Depression, which are tectono-sedimentary domains of this basin, are limited by internal
structures named Serra Formosa Arch and Vilhena Arch (Siqueira, 1989). They divide the
basin into three sub-basins, as follows: Rondonia, Juruena and Alto Xingu, from east to west,
respectively (Bahia et al., 2007).

The Alto Xingu Sub-basin is the depocenter, positioned eastwardly in the Parecis
Basin (Bahia et al., 2007), and limited in the west by the Serra Formosa Arch (Siqueira,
1989). The basement is composed by paleoproterozoic rocks of the Amazonian Craton
(Tassinari and Macambira, 1999) which outcrop not only northward, beyond the limits of the
basin, but also inside it. In this case, as isolated elevations, partially covered by Cretaceous
sedimentation with tens to hundreds meters thick. This unit is partially covered by Cenozoic
unconsolidated sediments which exceed the boundaries of the basin (Fig. 1 B).

The structural frame of this basin is characterized by the presence of north-south and
southeast-northwest regional structures, inherited from the cratonic paleoproterozoic

basement, such as the Serra Formosa Arch. There are, moreover, shear zones and other
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regional features as, for instance, the southeast extension of the Rio Iriri Fault and the
Palestina-Sdo Marcos Fault.

In addition, northeast structures and north-south faults in the east boundary of the Alto
Xingu Sub-basin, with fault-conglomerates associated to the structural context of the
Araguaia Belt, apparently contributed to the development of the deposition history of the sub-
basin. Attention must be called to the Tucurui Fault, a regional structure whose amplitude is
higher than 400 km, as defined by Trow et al. (1976), that probably corresponds to the east
boundary of the Alto Xingu Sub-basin.

3. Methodology

The methodology adopted included the acquisition of field data and the elaboration of
regional geologic profiles. Integrated sections and lateral profiles at outcrop scale with
geometric attributes and special relations according to Miall (1985, 1996) were also
elaborated.

The field analysis was integrated with data from six cores of the study area (Fig. 1 B)
with maximum depth of 75 m, crossing the Quaternary and Cretaceous deposits, since the
Tertiary one has been eroded in the area. The drillings carried out during the Caulim do Xingu
project (Silva et al., 2003), neither crossed all the Cretaceous deposits, nor reached the

basement.

4. Stratigraphic framework

The basal sedimentation of the Parecis Basin constitutes the Cacoal Formation,
composed by conglomerates, dolomitic mudstones, conglomeratic/feldspatic sandstones,
siltstones and dolomites of alluvial fans, deltas and tidal plains. It is overlain by the Early
Devonian Furnas Formation (sensu Oliveira, 1915), and by sandstones deposited in fluvial
environments and tidal plain. The Late Devonian Ponta Grossa Formation (Oliveira, 1915), is
composed by sandstones, siltstones and shales deposited in shallow marine environment. The

two latter units belong to the Parana Basin (Fig. 2).

Fig. 2. Stratigraphic column of the Parecis Basin.* Santiago do Norte. Modified from
Bahia (2007).
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The Paleozoic register is also composed by the Carboniferous Pimenta Bueno
Formation (Leal et al., 1978), with shales interspersed with siltstones and conglomerates of
fluvial environments of either desertic or glacial climates. Over this unit lies the Permian—
Carboniferous Fazenda Casa Branca Formation (Leal et al., 1978), which comprise fine
sandstones and conglomerates deposited in glacial/periglacial environment (Siqueira, 1989;
Caputo, 1984).

The basal portion of the Upper Triassic and Lower Jurassic deposits of the Parecis
Basin is composed by a siliciclastic sedimentary sequence named Rio Avila Formation. It
presents, additionally, basic volcanic units named Anari and Tapirapud formations (Corréa
and Couto, 1972; Pinto Filho et al., 1977), composed by aphanitic or finely granulated basalts
of lead-gray color.

The Cretaceous record presents siliciclastic sequences named Salto das Nuvens and
Utiariti formations (Parecis Group) (Barros et al., 1982), with wide occurrence in the Juruena
Sub-basin, central Parecis Basin (Bahia et al., 2006, 2007; Batezelli and Ladeira, 2016;
Menegazzo et al., 2016). The Utiariti Formation (sensu Barros et al., 1982) is composed by
conglomeratic layers with wide lateral continuity and massive to laminate sandstones, with
restrict levels of well-sorted siltstones and sandstones. These rocks were deposited in a
peridesertic environment, with ephemeral discharges and aeolian reworking. A regional level
of silcrete paleoalteration commonly encloses the local Cretaceous record. The Cenozoic
record presents extensive occurrences of Tertiary—Quaternary detrital-lateritic deposits
outcropping in the east portion and in interfluves in the central portion of the basin.

In the Alto Xingu Sub-basin occurs a clastic-chemical sequence associated initially to
the Salto das Nuvens Formation (Lacerda Filho et al., 2004). Deposits correlated to the
Utiariti Formation, however, have not been recorded by the authors in this area. In spite of
that, the differences initially identified in its faciologic composition limit the correlation
between the Cretaceous deposits of the Alto Xingu Sub-basin and the Parecis Group in the
Juruena Sub basin. This record consists in a clastic-chemical sequence with marls, calcilutite,
siltstones and fine sandstones in the base, deposited in lacustrine environment. In the middle
portion, occur fine laminated sandstones deposited in lacustrine prodeltas, with conglomeratic
sandstones, stratified sandstones and rare fluvio-deltaic pelitic deposits in the upper portion.
The top of the sequence is composed by a regional layer of fine aeolian sandstones and
stratified siltstones (Silva et al., 2003).
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This unit was considered as a lacustrine environment in the base changing from fluvio-
deltaic to aeolian towards the top (Rubert et al., 2004), and included in the Salto das Nuvens
Formation, Parecis Group, by Lacerda Filho et al. (2004). Later, this unit was proposed as an
independent allostratigraphic unit by. Its occurrence is restricted to an intermediate band with
southeast-northwest alignment, covered westwardly by the Tertiary alluvial detritic-lateritic
sediments of the Ronuro Formation (Pedreira et al., 2003). Towards the eastern boundary, it

becomes gradually covered by Cenozoic lateritic crusts.

5. Facies association and depositional environments of lacustrine and fluvial-
deltaic Cretaceous sequences of the Alto Xingu Sub-basin

Sixteen facies grouped into seven associations of lacustrine, deltaic, fluvial and
aeolian environments were identified in the clastic-chemical sequence of the Alto Xingu Sub-
basin (Collinson, 1969) (Fig. 3; Table. 1 and 2).

Fig. 3. Composed column section of the Cretaceous sequence of the Alto Xingu Sub-

basin.

Table 1.

Summary of the lithofacies described in the Alto-Xingu Sub-basin, Parecis Basin.

Table 2.
Facies associations of the Cretaceous sequences in the Alto Xingu Sub-basin (see

facies descriptions in Tab. 1).

5.1 Bottom Lake (BL)

The Bottom Lake (BL) (Table 2) facies association outcrops in the basal portions of
sequences as massive tabular layers, with up to 120 km of extension and lateral homogeneity.
It records low energy deposition of chemical and clastic sediments. Among marly and
argillaceous bodies (Fig. 4 A, B and D), there are massive submetric levels (Fig. 4 C), with
clasts composed of argillaceous-marly intraclasts, fossil vertebrates (fishes and reptiles) and
siltic-argillaceous matrix (Gbi).
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Fig. 4. Bottom Lake facies associations (BL). A. Intercalations of mudstones and
marls (Scale: 14 cm); B. Laminate marls (Scale: 14 c¢cm); C. Bioclastic intraformational
conglomerate (Horizontal scale: 70 cm); D. Trench with levels of massive marls (Vertical

scale: 1.5 m).

The chemical sedimentation of this environment is recorded by marls and calcilutites
with breccias and, in lesser degree, bioturbated (Mm) (Fig. 5 A). The laminate marls present
locally reddish levels interpreted as evidences of subaerial exposition (Ml) (Figs. 5 B and C).
The clastic sedimentation record is composed by mudstones with scarce intercalations of siltic
levels, with breccia and bioturbation (Fm) (Fig. 5 D). Submetric levels of conglomerates with
clay intraclasts and fossil fragments, are rare (Gib). The facies with rhythmic milimetric
lenses intercalated of gray marl with green mudstone is typical of a specific level with several
meters thick and regional extension (Frl).

Fig. 5. Facies images in core. A. Calcilutites with bioturbated breccias (Mm); B.
Mudstones and marls intercalated (Ml); C. Mudstones (facies Ml); D. Mudstone with scarce
intercalations of siltic level (facies Fm); E. Brecciated siltstone (Sfl); F. Fine sandstones,
bioturbated and laminated (Sfl).

The clastic and chemical units have a diversified fossil content: Ostracods and
charophytes (Adorno et al., 2014), reptiles (Marconato, 2006) and fishes (Martinelli, pers.
com.). The fossil reptiles present characteristic of low transport, sometimes with skull and

postcrania closely positioned in the layer.

5.2 Lake Shoreline (LS)

The Lake Shoreline (LS) (Table 2) facies association is recorded in the basal portion
of the sequence, alternated with units of the BL association, with predominance of fine clastic
facies. Gray-greenish pelites are interspersed with reddish-brown ones. They are usually
laminate (FI), sometimes with carbonate cementation, breccias, bioturbation and root marks,
which are evidences of paleoalteration (Fbs).

There are records of siltites (Fma) and massive pelites (Fsm) with features of
deposition by suspension and aqueous interaction with root marks and bioturbation. They
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occur interspersed to very fine sandstones, siltstones with deformed pelite layers and breccias,

besides centimetric lenses of carbonate in layers of marl (Sfl) (Fig. 5 E and F).

5.3 Prodelta Lake (PL)

The Prodelta Lake (PL) (Table 2) facies association occurs between the lower
argillaceous-carbonate and the upper arenaceous-conglomeratic portion of the sequence. It
presents tabular layers, kilometric lateral continuity and clastic sedimentation over the
chemical one in subaqueous environment.

The record of this association includes sandstones of fine granulometry with climbing
laminations (Sr), interspersed with homogeneous bodies of laminate siltstones (Fma) besides

rare laminate carbonate pelites (FI) (Figs. 6 A, B, C and D).

Fig. 6. Prodelta facies association. A. Fine sandstone intercalated with pelites; B and
C. Carbonate sandstone with lenses geometry overlapping laminated pelites; D. Pelite with

gradual subaerial exposure characteristics (Vertical Scale: 28 cm).

5.4 Proximal Delta Plain (PDP)

The Proximal Delta Plain is found in the upper strata of the sequence (Table 2). The
definitive establishment of arenaceous-conglomeratic facies takes place where sandstone
layers and conglomerates are interspersed, demonstrating the predominance of unidirectional
tractive processes.

There are sandy and gravel bars, with evidences of lateral migration of the channels.
The process is recorded by trough and tabular conglomeratic sandstone bodies, massive to
laminate (Sgt, Sgm), besides the massive (Sm) or stratified (St and Sh) sandstone bodies
laterally continuous for hundreds of meters, occasionally with intercalations of laminate
pelites (FI) (Fig. 7 A, B, C, D and E).

Fig. 7. Proximal Delta Plain facies association. A and B. Sandstone with trough cross-
stratification (Sh) (Vertical Scale: 28 cm); C. Fine to coarse sandstone with planar lamination
(St) (Vertical Scale: 1,70 m); D. Conglomeratic sandstone with middle trough cross-
stratification (Sgt) (Vertical Scale: 14 cm); E. Sandstone layers with wide lateral continuity
typical of the upper portion of the sequence (Vertical Scale: 1 m).
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5.5 Delta Front (DF)

The Delta Front association is recorded in the upper layers of the sequence, with
average thickness of 5 m, and lateral continuity of tens of meters, composed by tabular layers
of reddish to yellow (Fma) and red pelites (FI) (Table 2, Fig. 8 A). It constitutes the record of
subaqueous sedimentation under low flux regime with deposition by suspension in areas of
flux reduction of a distal arenaceous deltaic plain. Locally, occurs the interdigitation or
overlaying of fluvial arenaceous-conglomeratic and arenaceous metric bodies of the

unconfined fluvial channels facies association.

Fig. 8. Delta Front and Fluvial Plain facies association of the top of the sequence. A.
Pelites deposits (FI); B and C. Sandstones deposits of unconfined channels (Sh); D. Fine

sandstone with cross stratification (Sla) (Vertical Scale: 28 cm).

5.6 Fluvial Plain (FP)

In the top of the sequence, overlaying the Proximal Delta Plain facies association there
is the Fluvial Plain, with arenaceous tabular bodies, red color, and lateral continuity of up to
100 m. Episodic flooding events, either poorly channeled or channeled in lower fluxes are
recorded in the stratified sandstone facies, or with plano-parallel lamination and fine
sandstone with ripples (Sgm, St, Sh, Sr). They are deposits of environments with reduced
accommodation space and channel incision. This characteristic might be related to the
instability of the lateral channel banks, either by the vegetation scarcity or the unconsolidated

arenaceous sediment in the flood plain (Figs. 8B, C).

5.8 Aeolian Plain (AP)

In the upper portion of the sequence, in bodies up to 20 m thick and about 100 km
extension, there is a discontinuous band of outcrops composed by layers of fine to medium
sandstones, laminated, massive or with medium-size cross stratification (Sm, Sla) (Fig. 8 D).
When thinner than 1 m, the layers are interspersed with siltstones and pelites, either massive
or with horizontal lamination (Fsm).

There is predominance of siltstone-arenaceous layers. This characteristic might be
related both to the sediment scarcity and the ground water rising, which cause decreasing
bedforms development and consequently the accumulation and preservation of sediments
(Kocurek, 1988).
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6. Evolution of sedimentary sequence and paleoenvironmental reconstruction of
lacustrine deposits

The outcropping sedimentary rocks in the Alto Xingu Sub-basin record the deposition
of a clastic-chemical sequence. This sedimentation is represented by marls, mudstones and
siltstones of a lacustrine environment at the base, and sandstones, conglomerates and fine
sediments of both fluvial and aeolian origin on the top. There is a predominance of fine
sediments in layers of regional extension, which, according to Wright (1990) indicates low
energy environments and low gradient.

The base of the sequence represents the evolution from a lacustrine to an arid system.
This sedimentation, with chemical and clastic intercalation, developed in the basal portions
and lake shorelines. It is observed that the pelitic deposition represents a period of sediment
starvation, and that the chemical deposition of carbonates demonstrates shallow waters
associated to biological activity.

The facies association Bottom Lake (BL) presents climatic or allocyclic control,
characterized by lake level changes and, consequently, avance and retraction of the water
body. This indicates climate seasonality during the sedimentation. The humid periods were
propitious to clastic deposition, while the dry ones, characterized by very low sedimentary
input and high evaporation, favoring the carbonate precipitation (Fig. 9 A, B and C). The
homogeneity (Fig. 9 D), thickness and lateral continuity of these rhythmites indicate stability
of the depositional environment, as result of the little variation in the lake level, poor

sedimentary input in the central areas and balance between subsidence and sedimentation.

Fig. 9. Record of the depositional processes in the Botton Lake. A. Alternance
between clastic and chemical sedimentation (Core G1:38,6 a 38,8m); B. Predominance of
clastic sedimentation by suspension (Core G1:36,6 a 36,7m); C. Marl and mudstones with
breccias (Core G1:28,85 a 29,00m); D. Homogeneity of the pelitic rocks (Vertical Scale: 14

cm).
The taphonomy of the terrestrial tetrapods of the Bottom Lake registers relatively short

transportation and shallow water, as well as presence of terrestrial fauna in the flooded area
(Marconato, 2006). The sporadic levels of intraformational bioclastic conglomerates register
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short periods of perturbation in the low energy area. They are associated to flooding with
torrential fluxes from the marginal areas of the lake.

The lacustrine environment is also represented by Lake Shoreline facies association.
The composition of greenish mudstones facies indicates deposition under reducing conditions,
and the reddish facies, subaerial exposition. Variations towards brown-reddish pelites, with
breccias, and fractures filled by carbonates demonstrate periods of oxidation, drying,
brecciation and carbonate precipitation in the mudcracks, common in the shorelines with
subaerial exposition. Such evidences were also described by Wright and Sandler (1994) as
indicative of periodic lake-level variations.

In this lacustrine shoreline environment, at least three distinct sub-environments have
developed, as follows: aeolian reworking sheets, deposits of marginal palustrine environments

and residual deposits with paleoalterations (Figs. 10 A, B, C and D).

Fig. 10. Register of the Lake Shoreline. A. Pelite with breccia (Core G1: 21.1 to 22.25
m); B. Pelite bioturbated (Core AS1: 29.95 to 30.10 m); C. Fine sandstones deposited in
aeolian sheets (Core AS1: 52.2 to 52.37 m); D. Oxidized pelites resulting in paleoalterations
events (Core G1: 63.0 to 63.15 m).

The palustrine sub-environment, seasonality flooded, with restrict waterbodies,
vegetation and restrict circulation allowed fluidization events and biogenic activity with
sedimentation of clastics and, secondly, chemical by evaporation. In the non-flooded areas
there has been the predominance of the sand and siltic sheets deposited by aeolian reworking.
This sub-environment was periodically flooded, prompting the sin sedimentary deformation
of the pelites due to the positioning of the aquifer relative to the surface. The facies
characterized by oxidized siltstones, root marks and bioturbations are associated to residual
deposits with paleoalterations.

The lacustrine environment lasted for all the transgression when the accommodation
space generation was reduced and, afterwards, a deltaic progradation sealed the waterbodies.
The Pro Delta Lake overlain both the Border Lake and Lake Shoreline associations. It records
the progradation of the clastic sedimentation over the low energy one, closing gradually the
initial chemical sedimentation cycle, in a lacustrine pro-delta environment. The Proximal
Delta Plain is characterized by arenaceous-conglomeratic depositional lobes and, secondly,

deposition in distributary channels. Surfaces of internal reactivation and lateral migration are
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common. It also presents aeolian reworking facies of the deltaic plain sediment and
sedimentation restrict by suspension in abandoned channel deposits.

There are substitution of the carbonate, marls and mudstone facies, by mudstones,
siltstones and sandstone ones. These characteristics record the predominance of tractive
hydrodynamic processes over either chemical or clastic suspension ones. The deposition of
laminate sandstone tabular bodies, thin and laterally continuous for hundreds of meters of the
Prodelta Lake facies association reflects restricted accommodation space. This setting was not
suitable for the accumulation of sediments, prompting the sedimentation bypass towards the
Delta Front during the progradation to the sub-basin depocenter.

In the final stage, with reduced accommodation space there is the establishment of the
fluvial system with fluxes similar to the laminated sand sheets model (Miall, 1996). It
presents the deposition of sandstones and sporadically conglomerates with torrential fluxes,
sandy plains and restrict channels. In the distal areas of the alluvial plains in deceleration
zones with lowered physiography, occurs the deposition of mudstones in restrict ephemeral
lakes, with accumulation of fine sediments.

In the final phase of the deposition, with highest base level and absence of
accommodation, the deposition and aeolian reworking was the predominant process. It
affected a significant part of the sub-basin, with the establishment of an arid plain
environment with arenaceous sheets and restricted ephemeral lakes. This deposit constitutes
an aeolian association which extrapolates the initial area of occurrence of the Cretaceous rock
bodies underlying the sequence, occurring sometimes over the crystalline rocks of the
basement northward the boundary of the Alto Xingu Sub-basin. This facies association

registers the prevalence of aridity in the sub-basin at the end of the sedimentation.

7. Climatic evolution and the accomodation space changes in the Alto Xingu Sub-
basin

The existence of a depocenter in the eastern portion of the Parecis Basin was initially
proposed by Siqueira (1989) who identified internal arch such as the Serra Formosa Arch
which limits the western sub-basin. Later, Bahia et al. (2006) named this depocenter as Alto
Xingu Sub-basin, with Cretaceous—Cenozoic sedimentation. Several lithologic and structural
characteristics reinforce the hypothesis of the existence of the depocenter limited by a
structural high. One of them is the registers of Lower Cretaceous (Rodrigues et al., 2016)

volcanism generated by a tectonic-magmatic event in the western boundary of the Alto Xingu
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Sub-basin. Another factor is the fluvio-deltaic paleocurrent data from the upper portion of the
sedimentary register, which suggest the existence of a source area in the west border of the
Alto Xingu Sub-basin. The structural high is paleogeographic associated with the Serra
Formosa Arch region (Siqueira, 1989) whereupon the sediments were transported
northeastern to the sub-basin depocenter. Last but not least the occurrence of tectonic
lineation and the presence of conglomerates and fault breccias in the east boundary of the sub-
basin would be evidence of tectonic activation of this region.

Some indicators of the Cretaceous record, such as the abundance, chemical
precipitation or carbonates, not only in the bottom, but also in the lake shoreline, and the
development of vegetation in the marginal environments, are evidences of a warm climate and
high evaporation taxes. Laminated rhythmites with milimetric mudstone and carbonate lenses
evidence a seasonality of dry and humid climate during, at least, part of the depositional
history.

The arenaceous bodies of sub metric thickness and lateral continuity of tens of meters,
in the upper portion of the sequence are interpreted, according to Miall (1996) as torrential
episodic “flash floods” fluxes which occur in soils of low cohesion and absence of vegetation
(e.g. peridesertic environments). The subsequent occurrence of aeolian sandstones and
siltstones reinforce this interpretation.

According to the evolutive models for the basins of lacustrine environments with
generation of the initial accommodation space related to tectonics and climatic variation
cycles influencing the faciology and system tracts (Shanley and McCabe, 1994), the sequence
boundaries are related to events of increase in the aridity in the lacustrine environment

associated to the lowering of the base level (Fig. 11).

Fig. 11. Correlation and key surfaces of the Cretaceous sequence of the Alto Xingu
Sub-basin.

The low base level phase associated to restrict lacustrine environment and fluvial
incisions. This phase is inferred to this sequence, since it is mostly covered, with only some
evidences of conglomerates related to faults in the eastern boundary of the basin (Fig. 12 A).
These conglomerates, which constitute records of early phases of the basin are associated to
the tectonic events of the eastern boundary.
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Fig. 12. Block diagram with the evolution of the Cretaceous sequence of the Alto
Xingu Sub-basin. A. Low base level phase; B. Transgressive system tract; C.Highstand

system tract.

The transgressive system tract is composed by records of sub-environments of lake
shoreline with both siltic-arenaceous and marls regionally overlain by marl-argillaceous
deposits of bottom lake which characterize the regional expansion and maximum flooding of
the lacustrine body (Figs. 11 and 12 B).

The high stand system tract indicates the beggining of the upper portion of the
sequence in an environment initially deltaic and, according to the deposition towards the basin
center, the establishment of an alluvial plain with fluvial and aeolian environment at the end
of the cycle (Figs. 11 and 12 C). This configuration is controlled from the reduction of the
accommodation space and the establishment of the fluvial system of low confinement and
with the beginning of the falling of the base level, the establishment of aeolian sedimentation
in alluvial environment, related to the beginning of the lowering of the base level of the

sequence (Fig. 11).

8. Age and regional correlations

The identification of a diversified fossiliferous association in the marl levels of the
bottom lake deposits, including ostracods and charophytes (Adorno et al., 2014), remains of
Lepisosteiform fishes (personal observation) and mainly of Notosuchia crocodilians
(Marconato, 2006), allows chrono-correlation with some regional units and events of the
South American platform in the Upper Cretaceous (Batezelli et al., 2016).

The fossil record, although only partially studied, allows to determinate the Cretaceous
relative age of these deposits. The ostracod assemblage indicates only a Upper Cretaceous
age, and do not allows more detail based exclusively on this fossil group (Adorno et al.,
2014).

The Lepisosteiforms are rare, including scales associated but not articulated. The
imprecise taxonomy avoids detailed biostratigraphy. However, similar scales are frequent in
continental deposits of Adamantina, Marilia and Presidente Prudente formations, Bauru
Group, Parana Basin (Brito et al., 2006; Martinelli and Teixeira, 2015, Azevedo et al., 2007,
Martinelli and Teixeira, 2015), indicating restrict temporal correlation.
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It is considered that the different mesoeucrocodylian (Notosuchia) are the most
conspicuous fossils for biostratigraphic purposes in Cretaceous deposits (Marconato, 2006).
Both groups are also abundant in the Adamantina Formation (Bauru Group, Parana Basin)
(see 4* in Fig. 13), dated as Turonian—-Santonian according to ostracods and charophytes
(Dias-Brito et al., 2001). On the other hand, Gobbo-Rodrigues et al. (1999 a,b) also based on

ostracods proposed a Campanian—Maastrichtian age for this formation in the Sdo Paulo State.

Fig. 13. Distribution of chrono-correlated units with the sequence studied in the Alto

Xingu Sub-basin.

Some levels of the Adamantina Formation are biostratigraphically related to the Bajo
de la Carpa Formation, Neuquén Group, Neuquén Basin, Argentina (Gobbo-Rodrigues et al.,
1999; Dias-Brito et al.,, 2001) (see 6* in Fig. 13). Based on similarities of the
mesoeucrocodilian fauna (Montefeltro et al, 2011; Pol et al., 2014), the latter was considered
of Santonian age (85-83 Ma) according to Garrido (2010). The mesoeucrocodilians of the
Alto Xingu Sub-basin might, therefore, indicate a Santonian—Campanian age, based in
comparisons to the Paranad and Neuquén basins (see 1* in Fig. 13).

On the other hand, the Cretaceous rocks of the southeast region of the Mato Grosso
State , southern Paraguay Belt, are poorly known and their rocks considered part of the Bauru
Group (Batezelli and Ladeira, 2016; Menegazzo et al., 2016). Part of these geologic units
have not been studied in detail and, despite being related to the Parecis Group by Weska
(2006), they are herein considered as indeterminate units of the Bauru Group, without chrono-
correlation known up to now between the Bauru Group, in the southeast of Mato Grosso and
the Alto Xingu Sub-basin in relation to lithological characteristics, fossils or any other
element of correlation (see 5* in Fig. 13). Recently, Sales et al. (2017) proposed a synthesis of
the Cretaceous vertebrates record in the Mato Grosso State and correlated the indeterminate
units of the Bauru Group in the southeast of Mato Grosso to the Marilia Formation of the
Bauru Group in the Minas Gerais State, which is younger compared to the bodies analyzed in
the Alto Xingu Sub basin.

The different positioning of the continental sequences in the Upper Cretaceous can
also be associated to the different evolutive tectonic phases of the Andean Orogeny (Jaillard
et al., 2000; Menegazzo et al., 2016), which happened in the Turonian—Coniacian boundary in

the so-called Peruvian Orogenic Phase.
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The Turonian—Coniacian reactivation event could be related to the events of creation
of accommodation space in the sub-basin by efforts generated in the interior of the continent
and transferred by transcontinental structures such as the Transbrazilian Lineament (Cordani
and Teixeira, 2007; Ramos et al., 2010; Menegazzo et al. (2016). The quiescence phase could
be related to base level rising, progradation and filling of the sub-basin by the clastic
sedimentation of the upper levels of the Cretaceous sequence.

The variety of depositional events essentially continental (fluvial, lacustrine, deltaic,
aeolian) and signature of strata patterns identified among the chrono-correlated Upper
Cretaceous units of these different basins are related to local variations of the climatic and
tectonic features. Therefore, there would have been local influence in the balance between
subsidence versus sedimentary input, characterizing the sequences.

In the Neuquén Basin, in the south part of the Andes, the records of changes in the
extensional efforts in the western Gondwana to a compressive one (Uliana and Biddle, 1988;
Ramos and Folguera, 2005) are identified after the substitution of the marine deposition by
the deposition of fluvial bodies (Garrido, 2010). These deposits can be, in part, chrono-
correlate to the Adamantina Formation of Bauru Group and also to the Cretaceous sequence
of the Alto Xingu Sub-basin.

Subsequent events of reactivation in the Andean Orogeny, during the Upper
Cretaceous, such as the Santonian—-Campanian one (Jaillard et al., 2000; Sempere, 1997) can
be related to the interior of the continent to the subsidence to the deposition of younger
sequences such as the Marilia Formation and undetermined units of Bauru Group in
southeastern Mato Grosso State (Gibson et al., 1997; Sales et al., 2017).

The Sanfranciscana Basin is limited by reactivation archs of Middle Proterozoic
structures during the Middle—Upper Cretaceous (Campos and Dardenne, 1997; Sgarbi, 2000;
Sgarbi et al., 2001) and deposition of Cretaceous sequences of the Urucuia Group. This
sedimentation is similar both in chronologic and evolutive terms to the Cretaceous sequence
of the Alto Xingu Sub-basin and the reactivation ascribed to the Serra Formosa Arch.

In the Urucuia Group, the K-feldspar microphenocrystals dated by K-Ar indicate ages
106.1 £ 2.2 Ma, 89.9 £ 1.9 and 88.8 + 1.8 Ma (Maraschin et al., 2014) the latter considered
slightly older compared to the Cretaceous sequence of the Alto Xingu Sub-basin. The ages of
the sandstones of the Capacete Formation ranged from 88 to 71 Ma (Coniacian—Campanian)
(see 3* in Fig. 13), being considered chrono-correlated to the Cretaceous sequence of the Alto

Xingu Sub-basin.
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The absence of reliable age data for the bodies of the Parecis Group (sensu Barros et
al., 1982), Juruena Sub-basin, central Parecis Basin, do not permit the establishment of a
stratigraphic relation with the Cretaceous sequence of the Alto Xingu Sub-basin. It is assigned
according to some authors to ages older than the ones proposed in this work and the
Cretaceous sequence of the Alto Xingu Sub-basin (Menegazzo et al., 2016; Rodrigues et al.,
2016).

Therefore, considering that the Marilia Formation overlain the Adamantina Formation,
and being the latter, according to the fossil content chrono-correlate to the Cretaceous rocks of
the Alto Xingu Sub-basin, both are considered of Coniacian—-Santonian age, and chrono-
correlate to the Bajo de La Carpa Formation, Neuquén Basin, as well as with the Capacete
Formation, Sanfranciscana Basin, which has absolute dating.

Based on analogy and correlation, the Cretaceous bodies of the undetermined units of
the Bauru Group in the southeast region of the Mato Grosso State (Sales et al., 2017), and the
Marilia Formation are established as younger than the Cretaceous fossiliferous sequence of

the Alto Xingu Sub-basin, possibly Campanian—Maastrichtian (Fig. 13).

9. Conclusion

The sedimentary sequence of the Alto Xingu Sub-basin records a Cretaceous clastic-
chemical sequence deposited in fluvio-lacustrine and fluvio-aeolian environments. The
depocenter lies to east of the Serra Formosa Arch, in the Parecis Basin. The
paleoenvironmental reconstruction of the sequence indicates lacustrine environment with
shallow water in plain and still environment, in the base. In the lake bottom there has been the
predominance of chemical sedimentation alternated with clastic one occasionally interrupted
by flood events. The establishment of ephemeral lakes associated to paludal bodies with arid
shorelines is also observed. The upper portion records a deltaic environment with prodelta and
deltaic front. The sedimentation changed to an arid fluvial plain with occasional torrential
fluxes and desert environment with aeolian deposition restrict to the end of the depositional
history.

Both tectonics and the climate influenced the evolutive history in different scales. The
tectonic created initial accommodation space and in a restrict environment. The climate
influence allowed the formation of an environment with high evaporation taxes. The aridity
allied to the low clastic sediment input created conditions to chemical sedimentation, and

climatic oscillations recorded as rhythmites alternating carbonate and mudstone. The
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sequence records both bottom and shoreline deposits corresponding to the transgressive
phase, besides deltaic and fluvial deposits of the high level base, and the aeolian deposits of
the top of sequence, which cease the Cretaceous deposition in the area.

The fossiliferous association with fishes and notosuchian fossils (Marconato, 2006)
permit establish a Conician—Santonian age. The ostracod assemblage (Adorno et al., 2014)
reinforces the Upper Cretaceous age of deposition, with correlations to Adamantina
Formation (Bauru Group, Parana Basin), Bajo de la Carpa Formation (Neuquén Group) and

Capacete Formation (Urucuia Group, Sanfranciscana Basin).
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Figure Captions

Fig. 1. A. Localization of the Parecis Basin on the Midwest of the South American
Platform on the left. On the right the figure with limits of the Parecis Basin and sub-basins
divided by tectonic arches (Study area in the Upper-Xingu Sub-basin delimited in red square);

B. Geological detail map of the research area and location of the cores.

Fig. 2. Stratigraphic column of the Parecis Basin.* Santiago do Norte. Modified from
Bahia (2007).

Fig. 3. Composed column section of the Cretaceous sequence of the Alto Xingu Sub-

basin.

Fig. 4. Bottom Lake facies associations (BL). A. Intercalations of mudstones and
marls (Scale: 14 cm); B. Laminate marls (Scale: 14 cm); C. Bioclastic intraformational
conglomerate (Horizontal scale: 70 cm); D. Trench with levels of massive marls (Vertical

scale: 1.5 m).

Fig. 5. Facies images in core. A. Calcilutites with bioturbated breccias (Mm); B.
Mudstones and marls intercalated (MI); C. Mudstones (facies Ml); D. Mudstone with scarce
intercalations of siltic level (facies Fm); E. Brecciated siltstone (Sfl); F. Fine sandstones,
biorutbated and laminated (Sfl).

Fig. 6. Prodelta facies association. A. Fine sandstone intercalated with pelites; B and
C. Carbonate sandstone with lenses geometry overlapping laminated pelites; D. Pelite with

gradual subaerial exposure characteristics (Vertical Scale: 28 cm).

Fig. 7. Proximal Delta Plain facies association. A and B. Sandstone with trough cross-
stratification (Sh) (Vertical Scale: 28 cm); C. Fine to coarse sandstone with planar lamination
(St) (Vertical Scale: 1,70 m); D. Conglomeratic sandstone with middle trough cross-
stratification (Sgt) (Vertical Scale: 14 cm); E. Sandstone layers with wide lateral continuity

typical of the upper portion of the sequence (Vertical Scale: 1 m).
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Fig. 8. Delta Front and Fluvial Plain facies association of the top of the sequence. A.
Pelites deposits (FI); B and C. Sandstones deposits of unconfined channels (Sh); D. Fine

sandstone with cross stratification (Sla) (Vertical Scale: 28 cm).

Fig. 9. Record of the depositional processes in the Botton Lake. A. Alternance
between clastic and chemical sedimentation (Core G1:38,6 a 38,8m); B. Predominance of
clastic sedimentation by suspension (Core G1:36,6 a 36,7m); C. Marl and mudstones with
breccias (Core G1:28,85 a 29,00m); D. Homogeneity of the politic rocks (Vertical Scale: 14

cm).

Fig. 10. Register of the Lake Shoreline. A. Pelite with breccia (Core G1: 21.1 to 22.25
m); B. Pelite bioturbated (Core AS1: 29.95 to 30.10 m); C. Fine sandstones deposited in
aeolian sheets (Core AS1: 52.2 to 52.37 m); D. Oxidized pelites resulting in paleoalteration
events (Core G1: 63.0 to 63.15 m).

Fig. 11. Correlation and key surfaces of the Cretaceous sequence of the Alto Xingu
Sub-basin.

Fig. 12. Block diagram with the evolution of the Cretaceous sequence of the Alto
Xingu Sub-basin. A. Low base level phase; B. Transgressive system tract; C. High stand

system tract.

Fig. 13. Distribution of chrono-correlated units with the sequence studied in the Alto

Xingu Sub-basin.
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Table 1.

Summary of the lithofacies described in the Alto-Xingu Sub-basin, Parecis Basin.

Facies Description Interpretation

Gib Conglomerate intraformational, bioclastic, | Subaqueous traction sedimentation, high
argillaceous intraclasts and fossil vertebrates | energy events and poor selection.
in silt-sand matrix.

Sgt Conglomeratic sandstone with middle trough | Migration in 3D subaqueous sand-gravel dunes
cross-stratification, granules and quartz | with sinuous crests or filling of smaller
pebbles in the stratification beds. subagueous channels.

Sgm Massive conglomeratic sandstone, early | Deposition by hyperconcentrated aqueous flux
lamination, clasts immerse into sandy matrix. | non-channeled under high energy.

Sh Fine to coarse sandstone with planar | Deposition in subaqueous environment in
lamination. upper flow regime.

Sla Sandstone with climbing cross-stratification | Migration of current ripples under wind action.
in low-angle layers, pelitic intraclasts in the
stratification beds.

St Sandstone with trough cross-stratification, | Migration of 3D subaqueous sand dunes or
small internal cycles of normal gradation. filling of smaller channels in subaqueous

environment.

Sfl Intercalation of centimetric lenses of very | Alternation of suspension clastic and chemical
fine sandstone, siltstone, calcilutite; sometimes | sedimentation, with clastic contribution by
with marl levels. traction in aqueous environment.

Sm Massive sandstone, fine to middle, quartz to | Subaqueous fluxes hyperconcentrated or
feldspathic. channel banks collapses.

Sr Fine sandstone with crossed climbing | Migration of current ripples under inferior flux,
stratifications. agueous environment.

Mm Marl massive to laminate, greenish brown to | Concomitant deposition: clastic by suspension
light gray. and chemical by carbonate precipitation.

Ml Laminate marls with reddish levels. Evidences of subaerial exposition.

Fma Massive  siltstone or  with incipient | Deposition of fine sediments by concomitant
lamination. action of both water and wind.

FI Siltstone and pelite with  horizontal | Deposition in lower flow in areas of spreading
lamination, interspersed or in homogeneous | of channels and crevasses.
packs, layers massive and with breccia.

Fsm Pelite massive, red-brownish, rare levels of | Deposition by suspension in aqueous
breccia. environments.

Fm Massive green mudstone on top and red | Clastic sedimentation by suspension, with
breccia in the base, locally bioturbated. subaerial events of exposition associated.

Fri Rhythmic intercalations of gray marl in | Seasonal alternance of sedimentary processes
lenses with green mudstone, millimetric | of chemical deposition and clastic by
oxidized levels. suspension.

Fbs Pelite with carbonate cementation, red to | Long term expositions of sedimentary material

brown, with breccia, bioturbates, with root
marks and levels of paleoalteration.

creating paleoalterations.

152




Table 2.

Facies associations of the Cretaceous sequences in the Alto Xingu Sub-basin (see

facies descriptions in Tab. 1).

Lithology

Depositional Environment

Layers with up to 10 m thick, tabular,
lateral continuity for tens of kilometers,
rhythmic milimetric intercalations of
marls and mudstones, breccias,
vertebrate and invertebrate fossils,
lenses of bioclastic conglomerates.

Alternance of chemical and
clastic deposition in a still deep
restrict lake, shallow, with high

evaporation and occasional

subaerial exposition and
flooding.

Pelitic tabular layers and fine sandstone
lenses; brown pelites, with breccia;
reddish pelites, oxidazed, with breccia
and bioturbation.

Subaquous clastic deposition by
traction and suspension, with
eventual chemical and aeolian
contributions in lake shoreline

environments, paludal
envrironments with biogenic
activity and subaeral exposition,
chemical sedimentation in
restrict bodies, surgence zones.

Tabulate layers of siltstone, sandstone
and massive to stratified pelite,
intercalations of mudstones and siltite
massive and with breccia.

Deposition by traction in
subaquous flux alternated with
suspension and episodic
subaerial exposition, prodelta
environment.

Trough cross-stratifeied to tabular
sandstone and conglomeratic sandstone
bodies. Presence of sandy and peebly
bars with frontal and lateral accretion.

Deposition by traction in
subaquous environment under
low flux with episodes of sandy
bar collapse, restrict suspension
deposition in deltaic front.

Tabular layers of laminate to massive
siltstone, interspersed with massive
pelite.

Deposition of fine sediments by
suspension and restrict traction
in depressed regions of distal
deltaic plains.

Tabular bodies with lateral continuity of
tens of meters, sandstone to
conglomeratic sandstones, grains with
sparse distribution, sandstone with
lamination plano-paralell and
sandstones with climbing lamination.

Alluvial plain environment with
torrential of low channeling,
episodics, with restrict
deposition of current ripples in
areas of reduction of the flux
acceleration.

Facies Facies
Association
Bottom Lake Gib, Mm, Ml,
(BL) Fm, Frl
Lake Sfl, Fma, FI,
Shoreline Esm. Ebs
(LS) '
Prodelta
Lake Sr, Fma, FI
(PL)
Proximal Sat. Sam. St Sm
Delta Plain | °9" gh ao
(PDP) '
Delta
Front Fma, FI
(DF)
Fluvial Plain
(FP) St, Sh, Sgm, Sr
Aeolian Plain
(AP) Sla, Sm, Fsm

Very fine sandstone with climbing
lamination in layers of low angle;
laminate siltstone lenses.

Aeolian deposition in arid plains
with restrict deposition in
ephemeral lacustrine bodies.
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6.1. CONCLUSOES

Propbde-se uma revisdo do arcabouco estratigrafico do Mesozoico da bacia
dos Parecis no estado de Mato Grosso onde:

o As porcdes basais do Grupo Parecis, que englobam
pacotes de conglomerados sobrepostos pela Formacédo Tapirapua
estdo inseridas na Formacao Fazenda Casa Branca (sensu Leal et al.,
1978), de idade Permiana;

o O pacote vulcanico pertence a Formacdo Tapirapud,
permanece posicionado no Jurassico com base em datacdo
radiométrica, assim como o pacote sedimentar sobreposto que ocorre
intercalado com o topo dos derrames da Formacao Tapirapud;

o A base da Formacao de Salto das Nuvens é reiniciada a
partir uma discordancia claramente identificada com a unidade
jurassica sobrejacente e pelo contraste nitido entre litologias finas
desta unidade com um paraconglomerado muito grosseiro sobreposto
as litologias finas. Este conglomerado assim € relacionado a porcéo
basal da Formacdo Salto das Nuvens, que aflora nas porcdes
superiores dos afloramentos da regido do Rio Russo;

o O contato superior da formacao Salto das Nuvens € agora
estabelecido por uma superficie regional ndo erosiva que separa 0s
pacotes eminentemente edlicos de seu topo, dos pacotes sotopostos,
predominantemente fluviais, com contribuicdes edlicas, que afloram no
terco superior do platd de Parecis, estes ultimos atribuidos a Formacao
Utiariti. A idade atribuida no momento ao conjunto de formacdes Salto
das Nuvens e Utiariti € estabelecida no intervalo Cenomaniano-
Turoniano;

o Para os pacotes de afloramento na borda oriental da
bacia, na sub-bacia do Alto Xingu, € proposta uma nova unidade
denominada de Formacdo Rio Tapirapé, com idade atribuida ao
intervalo Conaciano-Santoniano, em vista da associacao fossilifera ali

identificada na sequéncia com répteis notossuquios e peixes
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lepisosteiformes, sendo mais jovem, assim, que 0S pacotes cretacicos

da Sub-bacia Juruena;

As reativacdes tectbnicas e movimentacdes dos arcos internos ocorridas na
Bacia dos Parecis e geracdo de depocentros de sedimentacdo cretacica séo
associados temporalmente a diferentes fases de deformacdo compressiva da
Orogenia Andina no Oeste da Placa Sul-Americana e aos eventos de separacao
final das placas Sul-americana e Africana e estagios finais de abertura do Oceano
Atlantico.

As diferentes assinaturas das sequéncias sedimentares posicionadas
respectivamente a leste e oeste do Arco da Serra Formosa sao interpretadas como
produto da relacéo entre a taxas de subsidéncia tectdnica e taxas de sedimentacao.
Na Sub-bacia Alto Xingu ocorreu a deposi¢éo inicial de uma sequéncia lacustre
continental que requereu inicialmente a agdo da tectonica com uma alta taxa de
subsidéncia e baixa taxa de sedimentacdo. A oeste do Arco da Serra Formosa, por
sua vez, a deposicdo de uma sequéncia clastica de alta energia com arenitos e
conglomerados associa-se a um regime tectonico com subsidéncia mais lenta e altas
taxas de sedimentagéo.

A reconstrucdo paleoambiental da sequéncia cretacica da sub-bacia Alto
Xingu indica ambiente lacustre raso na base com sedimentagdo quimica e clastica
de fundo do lago com lagos efémeros e lagos temporarios e sedimentacdo eolica
nas bordas. A parte superior registra um ambiente deltaico e posteriormente uma
planicie fluvial arida com fluxos episédicos e deposicdo edlica ao final da historia
deposicional. Tanto a tectbnica como o clima influenciaram a historia evolutiva em
diferentes escalas, com a tectbnica influenciando na geracdo do espaco de
acomodacdo e na configuracao inicial do ambiente como o clima que permitiu a
formacdo de um ambiente com altas taxas de evaporacao.

A associacao fossilifera com peixes e fésseis de notossuquios (Marconato,
2006) permite estabelecer uma idade coniciana-santoniana. A assembléia
ostracodes (Adorno et al., 2014) reforca a idade de deposicédo do Cretaceo Superior,
com correlagbes para a Formacdo Adamantina (Grupo Bauru, Bacia do Parana),
Formacédo Bajo de Carpa (Grupo Neuquén) e Formacao Capacete (Grupo Urucuia,

Bacia Sanfranciscana).
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