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RESUMO

O Complexo Correntina e a Suite Rio Corrente registram um dos episodios que levaram a
estabilizacdo da litosfera do Craton do Séo Francisco no Paleoproterozoico, precedendo a
montagem do supercontinente Nuna-Columbia. Na area de trabalho, o Complexo Correntina é
caracterizado por uma unidade metaplut6nica subalcalina de composicdo méafico-intermediaria,
com intrusGes de unidades metavulcénicas de composicdo dacitica e riolitica, e com uma
sequéncia metavulcanosedimentar de natureza quimica e siliciclastica conhecida como
Formacéo Extrema. A Suite Rio Corrente é caracterizada por metagranitos foliados de natureza
pos-colisional, representados por uma unidade metaluminosa mesocratica, leucogranitos
peraluminosos e uma unidade félsica alcalina. As unidades descritas podem ser interpretadas
com base em modelos geoquimicos de subduccdo de arcos magmaticos de baixo grau
metamorfico. Os enriquecimentos de LILEs e ETRLs e as deple¢bes de HFSE indicam
processos de desidratacdo de subducgéo da crosta oceédnica, enquanto o alto fracionamento da
granada e o enriquecimento de HFSE marcam fontes sublitosféricas extraidas da fusdo de crosta
oceanica. Dados isotdpicos de zircdo U-Pb-Hf do Complexo Correntina revelam um assinatura
isotopica juvenil (¢Hf +5,7 a +9,4), com idade de cristalizacdo de 2.183 + 9 Ma e Tpwm' entre
2,2 e 2,4 Ga para a unidade metavulcanica. Dados geoquimicos de rocha total sobre Nd-Sr
obtidos de uma rocha sanukitéide subalcalina do Complexo Correntina mostram eNd(t) de
+3,05, Tom™ de 2,31 Ga e ®Sr/”Sr(i) de 0,70173. A idade U-Pb obtida no zircio da rocha
sanukitoide obteve idade de cristalizacdo de 2.324 + 9 Ma, tornando-a a ocorréncia mais antiga
conhecida presente no embasamento do Craton do S&o Francisco. Nossos resultados revelam
fontes juvenis interpretadas como um registro que representa o envolvimento do manto
litosférico subcontinental na evolucdo do arco continental Riaciano estudado.

Palavras-chave: arco continental; Paleoproterozoico; assinatura isotdpica juvenil; sanukitoide;
geoquimica de subduccéo.



ABSTRACT

The Correntina Complex and the Rio Corrente Suite record one of several convergent episodes
that led to the stabilization of the lithosphere of the S&o Francisco Craton in the
Paleoproterozoic, preceding the assembly of the Nuna-Columbia supercontinent. In the work
area, the Correntina Complex is characterized by a subalkaline metaplutonic unit of mafic-
intermediate composition, with intrusions of metavolcanic units of dacitic and rhyolitic
composition, and with a metavolcanosedimentary sequence of chemical and siliciclastic nature
known as Extreme Formation. The Rio Corrente Suite is characterized by foliated metagranites
of a post-collisional nature, represented by a mesocratic metaluminous unit, peraluminous
leucogranites and an alkaline felsic unit. The described units can be interpreted based on
geochemical models of subduction of magmatic arcs of low metamorphic grade. LILEs and
ETRLs enrichments and HFSE depletions indicate dehydration processes of subducting oceanic
crust, while high garnet fractionation and HFSE enrichment mark sub lithospheric sources
extracted from the melting of oceanic crust. Isotopic data of U-Pb-Hf zircon reveal a
crystallization age of 2,183 £ 9 Ma for the meta-alkali-rhyolite of the RG group, with a juvenile
isotopic signature (¢Hf +5.7 to +9.4) and Towm'™ between 2.2 and 2.4 Ga. Whole rock
geochemistry data on Nd-Sr obtained from a sanukitoid rock of the SAM group shows eNd(t)
of +3.05, Tom"? of 2.31 Ga and 86Sr/87Sr(i) of 0.70173. The U-Pb age obtained in zircon from
the sanukitoid rock obtained a crystallization age of 2,324 + 9 Ma, making it the oldest known
occurrence present in the basement of the Sdo Francisco Craton. Our results reveal juvenile
sources interpreted as a record as to represent the involvement of the subcontinental lithospheric
mantle in the evolution of the Riacian continental arc studied.

Keywords: continental arc; Paleoproterozoic; juvenile isotopic signature; sanukitoide;
subduction geochemistry.
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1 INTRODUCAO

1.1 Consideracdes Iniciais

Uma ampla gama de eventos orogénicos abrangendo a era Paleoproterozoica marcou
um dos periodos de mais intensa atividade tectdnica na crosta terrestre primitiva durante a
montagem dos continentes Columbia, Nuna, Laurentia e Baltica (Zhao et al., 2002; Cawood et
al., 2018 ; Szilas et al., 2020; Smithies et al., 2021). Assim, investigar processos de reciclagem
crustal e formagéo de crosta continental em rochas dessa idade pode fornecer informagdes
importantes sobre a geodinamica das placas tectonicas (Gerya, 2014; Szilas et al., 2020;
Belousova et al., 2010) e a mudanca para a tectdbnica moderna, promovendo importantes
mudancas evolutivas na atmosfera, hidrosfera e biosfera (Condie e Kroner 2013; Sizova et al.,
2015; Cawood et al., 2007; Hawkesworth et al., 2010; Laurent et al., 2014; Martin et al., 2010;
Heilimo et al., 2010; Foley et al., 2002; Reis e Sanchez 2021).

A formacdo de arcos magmaticos nos periodos Riaciano e Orosiriano no
Paleoproterozoico representam o pico da formagdo da crosta continental, com diversos
exemplos mundiais (Szilas et al., 2020; Hawkesworth et al., 2019; Cawood et al., 2009; Brito
Neves, 2011; Cordani 1999). No contexto da plataforma Sul-Americana, o Craton S&o
Francisco representa um dos cratons mais bem estudados do mundo, sendo delimitado por
sistemas orogénicos do Neoproterozoico ao Paleozoico. Embora nucleos da crosta arqueana a
paleoproterozoica do embasamento possam ser encontrados nos cinturdes orogénicos das
provincias de Borborema, Tocantins e Mantiqueira (por exemplo, Pacheco Neves, 2021; Tesser
et al., 2021; Fuck et al., 2014; Grochowski et al., 2021 ; Valeriano et al., 2022), a maior parte
da crosta com mais de 1,8 Ga no leste do Brasil esta preservada no interior do Craton S&o
Francisco.

Os dados disponiveis no embasamento do Craton Sao Francisco indicam que a evolugao
dos arcos magmaticos paleoproterozoicos promoveu a consolidacdo de grandes massas
continentais atraves da acre¢do de nucleos arqueanos e arcos magmaticos oceanicos mais jovens
(e.g., Bruno etal., 2021; Valeriano et al ., 2022; Barros et al., 2020; Barbosa et al., 2020; Saboia
etal., 2020; Fuck et al., 2014; Teixeiraet al., 2015). A evolucgédo desses sistemas provavelmente
estava ligada a interacdo e hibridizacdo da cunha mantélica por componentes enriquecidos em

elementos imdveis produzidos pela desidratacdo e fusdo parcial da crosta subductada (Zheng,
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2019; Laurent et al., 2014; Fowler et al. , 2012; Martin et al., 2010; Zheng et al., 2014; Cannao
e Malaspina, 2018; Kawamoto et al., 2012; Taniuchi et al., 2020). Esses processos sdo
considerados extremamente relevantes para a compreensdo da geodindmica da Terra,
desempenhando um papel importante na formacéo de depdsitos minerais e na reconstrucéo de
modelos paleogeograficos (e.g., Fayol et al., 2017; Singh et al., 2019).

O Bloco Guanambi-Correntina ocidental € um dos nucleos do embasamento do Craton
do S&o Francisco, localizado no estado da Bahia. Este bloco é relativamente considerado
desconhecido, j& que é amplamente coberto por sucessdes sedimentares neoproterozoicas a
fanerozoicas. Na regido de Correntina, um conjunto diversificado de litologias plutdnicas,
vulcanicas e metassedimentares do Paleoproterozoico compreende o Complexo Correntina e a
Suite Rio Corrente. Os dados disponiveis na literatura sugerem que essas unidades marcam uma
historia evolutiva complexa e aprisionada no nucleo do Craton do Séo Francisco, fornecendo
evidéncias dos ambientes tectonicos que antecederam a sua consolidagao.

Nesta contribuicdo, apresentamos um estudo detalhado apoiado por mapeamento
geoldgico, litogeoquimica, analises isotdpicas Sm-Nd e Rb-Sr de rocha total e dados de zircdo
U-Pb-Hf de rochas pluténicas e vulcanicas do Complexo Correntina e Suite Rio Corrente.
Nossos resultados sugerem que o Complexo Correntina registra a mais antiga ocorréncia de
arco magmatico continental conhecida no interior do Craton do Séo Francisco e, portanto, um
dos eventos acrescionarios mais antigos na consolidacdo do leste da Plataforma Sul-Americana.
A evolucdo geoldgica aponta a producdo de crosta juvenil entre os periodos Sideriano a
Riaciano no Bloco Guanambi-Correntina ocidental, cronocorrelato com outros episddios ja
documentados no Cinturdo Mineiro e em ocorréncias do embasamento situadas em cinturdes
orogenéticos marginais ao Craton Sdo Francisco.

A presente dissertacdo de mestrado foi elaborada junto ao Programa de Pds-Graduacéo
em Geologia Regional da Universidade Federal de Minas Gerais (UFMG) sob orientacdo da
professora Dra. Mahyra Tedeschi (IGC-CPMTC-UFMG) e co-orientagdo dos professores Dr.
Humberto Reis e Dr. Henrique Bruno (UERJ). O trabalho foi desenvolvido ao longo de 4 anos,
contemplando o periodo pandémico da COVID-19 entre os anos de 2020 e 2021. Foram
realizadas duas campanhas de campo (2019, 2020) e diversas analises laboratoriais para a
descricdo de um mapa geoldgico de uma area de 135 km?2 localizada no municipio de
Correntina-BA. Os dados obtidos ao longo da pesquisa compdem o artigo “Juvenile-like

contribution reveals continental arc magmatism in the Correntina Complex and Rio Corrente
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Suite (S&o Francisco Craton)”, submetido para publicacdo na revista Pre-Cambrian Research

em setembro de 2023, e apresentado na integra no conteido desta dissertagéo.

1.2 Delimitagdo dos Problemas e Justificativas

As exposicdes do embasamento igneo-metamdrfico do Craton Sdo Francisco no
Extremo Oeste baiano estdo associadas a porc¢des limitadas ao longo das bacias dos rios
Corrente, Arrojado e Formoso, afluentes do Rio Sdo Francisco pela sua margem oeste. Sdo
comumente referidas por estudos anteriores como janela erosivas, de forma que suas exposicoes
sdo0 muito restritas em vista da ampla cobertura sedimentar da Bacia do Sdo Francisco. O
embasamento nesta regido é reconhecido com afloramentos de gnaisses, granitdides e
sequéncias vulcanossedimentares sotopostos ao Grupo Bambui e definem, em conjunto com o
embasamento na porcao leste do Rio S&o Francisco, o Bloco Guanambi-Correntina (Barbosa &
Dominguez, 1996), um dos terrenos de idades arqueanas a paleoproterozoicas que formam o
Craton Séo Francisco (CSF).

O Bloco Guanambi-Correntina tem sido objeto de pesquisa e trabalhos académicos na
sua exposicdo dominante, na margem leste do Rio Sdo Francisco (Rosa 1999, Barbosa et al.,
2012; Barbosa et al., 2013; Paim, 2014, Barbosa et al., 2020). A porg¢éo oeste, que refere-se a
exposicdo tratada neste trabalho, ainda depende de trabalhos de mapeamento geoldgico e
caracterizacdo tectonica, indicando que a sua correlacdo com outros terrenos ainda demanda
por esclarecimentos.

Podemos citar que a restrita ocorréncia de afloramentos, a auséncia de mapeamentos
geoldgicos sistematicos e a baixa ocorréncia de estudos académicos contribuem para um gap
de conhecimento tectdnico nesta regido. Ainda ha a necessidade de se trabalhar com
geocrondmetros mais robustos, que possam indicar as idades de cristalizacdo destas unidades
sem que os sistemas isotdpicos sejam afetados por eventos metamorficos que ja sdo
reconhecidos em outros blocos do embasamento no Craton S&o Francisco no Riaciano a
Orosiriano.

De forma a buscar maiores elucidagdes sobre as indagagdes anteriores, 0 presente
trabalho investigou uma regido-chave do embasamento do Bloco Guanambi-Correntina Oeste,
onde afloram exposi¢des do Complexo Correntina e da Suite Rio Corrente, ambas atribuidas ao

Paleoproterozoico (Andrade et. al. 1980; Andrade et al. 1988). Estudos preliminares indicam
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que a evolugdo geoldgica destas unidades estéo relacionadas a instalagdo de um arco magmatico
continental, no entanto ainda faltam dados para correlacionar os elementos presentes no arco
magmatico a cada uma das litologias presentes nestas unidades. O foco do presente trabalho foi
o de realizar o mapeamento geoldgico-estrutural, o estudo petrol6gico-geoquimico e a obtengao
de dados geocronoldgicos das sub-unidades do Complexo Correntina na cidade de Correntina-
BA, de modo a esclarecer e interpretar o0 modelo de evolugdo tectdnica da regido e suas

correlagdes com outros blocos do embasamento do Craton Séo Francisco.

1.3 Estrutura da Dissertagéo

Esta dissertacdo estd organizada em cinco capitulos e quatro Apéndices, descritos
resumidamente a seguir: Capitulo 1: apresentacdo da area de estudo, dos objetivos do trabalho
e o roteiro metodoldgico; Capitulo 2: contexto geoldgico regional do Bloco Guanambi-
Correntina; Capitulo 3: resultados do mapeamento geoldgico, petrografia e arcabouco tectnico
da area de trabalho. Capitulo 4: compila as informacdes do estudo realizado através do artigo
cientifico intitulado “Juvenile-like contribution reveals continental arc magmatism in the
Correntina Complex and Rio Corrente Suite (Sdo Francisco Craton)”; Capitulo 5: expde as
principais conclusdes desta dissertacdo; Capitulo 6: referéncias bibliograficas consultadas
durante o desenvolvimento da dissertacdo. Apéndice A: Suplementary Data do Artigo:
“Juvenile-like contribution reveals continental arc magmatism in the Correntina Complex and
Rio Corrente Suite (S&o Francisco Craton)”; A: Analytical Methods; B: Results of
Litogeochemistry analysis; C: Results of Isotopic analysis; Apéndice B: tabela com dados

petrograficos obtidos neste trabalho.

1.4 Localizacdo e Acessos

A érea de estudo adotada neste trabalho corresponde aos municipios de Correntina e
Santa Maria da Vitoria no estado da Bahia, ao longo da quadricula 1:100.000 da Folha
Correntina (SD-23-X-C-I). A éarea de estudo se restringiu a ocorréncias de rochas igneas e
metamorficas abaixo ao contato com o Grupo Bambui ou outras coberturas mais recentes. A
cidade de Correntina - BA foi utilizada como apoio a estadia durante as etapas de campo.

O trajeto até a cidade Correntina-BA, partindo de Belo Horizonte-MG, é feito pela
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rodovia BR-135 até a cidade de Montes Claros-MG. De Montes Claros percorre-se a rodovia
BR-122, sentido Norte, até a cidade de Matias Cardoso por onde se atravessa a balsa do Rio
Séao Francisco até Manga-MG. A partir de Manga, toma-se novamente a BR-135, sentido Bahia,
por onde desloca-se cerca de 230km até a cidade de Correntina-BA (Fig. 1). A rodovia BR-349
possibilita um segundo trajeto a area de trabalho conectando Correntina a capital federal a oeste
(passando por Alvorada do Norte-GO na BR-020), ou a leste ligando a Salvador através da

cidade vizinha de Santa Maria da Vitoria.

Figura 1 — Localizacao e principais vias de acesso da area de estudo
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As areas aflorantes das unidades do Bloco Guanambi-Correntina na area de estudo se

encontram predominantemente no entorno do vale do Rio Corrente e seus afluentes, onde
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podem ser vistos em exposi¢des proximo as principais drenagens locais. Fora as vias asfaltadas
da BR-135 e da BR-349 (acesso a Santa Maria da Vitdria-BA), o deslocamento interno dentro

da area de estudo foi realizado através de estradas secundarias ndo pavimentadas e trilhas.

1.5 Objetivos

O presente trabalho tem como objetivo realizar um estudo tecténico das unidades
geoldgicas Complexo Correntina e Suite Rio Corrente presentes na area de estudo e
pertencentes ao Bloco Guanambi-Correntina na regido oeste do Rio S&o Francisco. Entre os
objetivos especificos do trabalho também citamos:

° Realizar um mapeamento litologico-estrutural para definicdo das unidades
aflorantes e suas relagdes de contato geoldgico;

° Conduzir a caracterizacdo petrografica e geoquimica dos litotipos encontrados
no escopo do trabalho;

° Obter a idade das unidades geoldgicas encontradas de forma a confirmar ou
descartar, com fundamentacdo geocronoldgica, as correlagdes prévias feitas por outros autores.

° Definir o ambiente geotectonico a qual o Complexo Correntina e a Suite Rio
Corrente estdo envolvidas, e as suas possiveis correlagdes com outras unidades no Craton Sao
Francisco;

) Confeccionar um modelo de evolugdo geoldgica para as unidades presentes na

area de estudo.

1.6 Metodologia

1.6.1 Revisdo Bibliografica

A primeira etapa da pesquisa realizou um levantamento bibliogréfico em relagdo aos
trabalhos académicos publicados e outras informac@es de levantamentos geoldgicos na regido
da area de estudo. Foram avaliados e selecionados 0os mapas geologicos com descri¢do das
unidades aflorantes na area de estudo em escala 1:100.000 realizados pelo Servi¢co Geoldgico
Brasileiro (CPRM), e publicacbes com caracterizacBes petrograficas, geoquimicas e
geocronoldgicas das unidades presentes no contexto geoldgico regional. Nesta fase também foi

gerado um banco de dados geoquimico, geofisico e geocronoldgico contendo as informac6es
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reunidas nos trabalhos selecionados para fins de comparagdo com outros contextos tecténicos

do Craton Sao Francisco.

1.6.2 Mapeamento Geoldgico

O trabalho de mapeamento foi conduzido ao longo de 2 campanhas de campo com um
total de 30 dias de trabalho, e 186 pontos de descri¢do geoldgica. Os dados obtidos resultaram
na confeccdo de um mapa geoldgico-estrutural local em escala 1:25.000 da regido da cidade de
Correntina-BA, utilizado como base para as interpretacdes geoldgicas e tectonicas realizadas

neste trabalho.

1.6.3 Analises Petrograficas

Foram coletadas 28 amostras de rocha para a confecgéo e descricdo de laminas delgadas
em microscépio 6tico de luz transmitida. O propoésito desta etapa foi identificar a mineralogia,
textura e feices microestruturais das unidades presentes na area de estudo. A abreviacdo de
minerais utilizada seguiu a proposta por Whitney and Evans (2010). Os resultados obtidos
foram sumarizados no Apéndice B.

1.6.4 Geoquimica de Rocha-Total

Um grupo de 27 amostras foi seco em 105°, pulverizado em #150 (95%) e submetido a
analise por Tetraborato de Litio em XRF, e metaborato de litio em ICP-OES e ICP-MS. As
analises de litogeoquimica de rocha total foram realizadas pelo método de Fluorescéncia de
Raios-X (XRF) com espectrometro de massa por plasma indutivamente acoplado (ICP) no
laboratorio da SGS GEOSOL em Vespasiano-MG. Para os ensaios de Fluorescéncia de Raios
X em elementos maiores foi empregado o método analitico XRF79C, que consiste na secagem
de 2 gramas de p6 de amostra em um forno e pesagem apos o arrefecimento em um frasco com
tetraborato de litio. Apds essa etapa a amostra entdo é transferida para um cadinho de platina e
homogeneizada. Por fim, ap6s a homogeneizacéo, iodeto de litio é adicionado antes da fusao
em uma maquina automatica e posterior analise no equipamento. Para os ensaios de ICP, a

determinacdo dos elementos traco foi obtida com o método analitico IMS95A, que consiste na
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pesagem de 10 gramas de p6d de amostra e posterior fusdo em cadinho de grafite adicionando
metaborato de litio. Apds a fusdo, o fundido foi transferido para uma proveta contendo uma
solucdo de &cido nitrico e acido tartarico, em volumes iguais, antes da homogeneizagdo e
dissolucdo total sob agitacdo, e analise das solugdes por ICP-MS. Anélises de padrdes (SG142,
SG241) e réplicas (GBP171, GBP066) indicaram precisdo e exatiddo menores que 2% para
elementos maiores e 5% para elementos tracos. Os relatorios sdo assinados nos certificados
GQ2000259 (21 de fevereiro de 2020) e GQ2100940 (11 de marco de 2021). A descricdo dos
procedimentos analiticos e as referéncias adotadas estdo indicados no Apéndice A.l
(Supplementary Data — Analytical Methods). Os resultados obtidos foram tratados utilizando
os programas Microsoft Excel e GCDKit (Janousek et al. 2006) e representados nas Tabelas 1,

2 e 3no Apéndice A.2 (Suplementary Data - Results of Litogeochemistry analysis).

1.6.5 Geocronologia e Geoquimica Isotdpica

1.6.5.1 U-Pb LA-ICP-MS em Zircdo (Laser Ablation — Induced Coupled Plasma — Mass
Spectrometry)

Para as analises geocronoldgicas de U-Pb em zircdo foram selecionadas 4 amostras da
area de trabalho (GBP001, GBP112, GBP139, e GBP155) para execucdo dos ensaios no
instrumento LA-ICP-MS (Laser Ablation — Induced Coupled Plasma Mass Spectometry),
aplicada no Laboratério de Geoquimica Isotépica (LGI) do Departamento de Geologia
(DEGEO) da Universidade Federal de Ouro Preto (UFOP). A preparacdo de amostras ocorreu
nos laboratérios do Centro de Pesquisa Manoeal Teixeira da Costa (CPMTC), no Intituto de
Geociéncias (IGC) da Universidade Federal de Minas Gerais (UFMG). As amostras foram
inicialmente trituradas em moinho de discos e depois secadas entre 50 e 70 °C para obtencéo
de uma aliquota moida e seca. A fracdo magnética desta porcao foi separada com um ima de
neodimio, e a fragcdo ndo magnéetica do material concentrado foi separada em duas porgdes
utilizando um funil de decantacao e diodometano, uma com densidade superior a 3,31 g/cm3 e
a outra com densidade inferior a 3,31 g/cm?3. O material mais denso passou por um separador
magnético Frantz para a segregacdo em porcOes diamagnéticas e paramagnéticas da amostra.
Sobre o material diamagnético, os zircGes foram selecionados com uso de lupa e dispostos em

uma Unica pastilha com resina acrilica, polida com p6 de alumina, e encaminhada as analises
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laboratoriais na UFOP.

Previamente as andlises laboratoriais foram obtidas e interpretadas as imagens de
catodoluminescéncia da pastilha de zircdes (CL) para estudar a morfologia e o arranjo interno
dos grdos e identificar pontos para datagdo U-Pb no equipamento LA-ICP-MS. As imagens de
catodoluminescéncia foram obtidas em um microscopio eletronico de varredura (MEV) modelo
JEOL 6510, presente no DEGEO-UFOP. Posteriormente a selecdo dos spots de analises nos
zircOes, as amostras foram submetidas a analise geocronoldgica no LGI, utilizando o
instrumento do modelo Neptune Pluss Thermo Finnigan acoplado a um sistema de laser Photon-
Machines de 193 nm. Os dados foram adquiridos usando o modo de salto de pico com medigéo
de fundo por 20 segundos, ablacdo do zircdo durante 20 segundos e tamanho de ponto de 30
micrometros. A reducdo de dados foi feita no Software Saturn. As analises de zircao foram
determinadas de acordo com o método de agrupamento de amostras para a obtencdo de idades
discordia e concordia. As analises tiveram controle laboratorial a partir das amostras padrao do
zircao “BB” (idade média U-Pb de 559,8 &+ 1,4 Ma; Elholou et al., 2006) e do zircao “Plesovice”
(idade média U-Pb de 337,1 + 1 Ma; Slama et al., 2008). Os erros nas razdes isotopicas e idades
séo citados no nivel 26. Os dados brutos foram processados e reduzidos em uma planilha Excel
(Sato et al., 2009; 2010), e os resultados encontrados foram plotados em diagramas de
concordancia usando o aplicativo web IsoplotR (Vermeesh, 2018; disponivel em
https://www.ucl. ac.uk/~ucfbpve/isoplotr/home).

As amostras GBP001 e GBP112 ndo plotaram as idades devido a inconsisténcias
relacionadas a perda de chumbo pelo sistema isotdpico. Os dados completos, referéncias e
procedimento adotados na obtencdo das idades das amostras GBP139 e GBP155 podem ser
encontrados no Apéndice A.1 (Supplementary Data — Analytical Methods), e os resultados no

Apéndice A.3 (Supplementary Data — Results of Isotopic analysis).

1.6.5.2 Anélises Lu-Hf em Zircdo

As analises Lu-Hf foram realizadas no Laboratorio de Geoquimica Isotopica (LGI) do
Departamento de Geologia (DEGEO) da Universidade Federal de Ouro Preto (UFOP). Foram
realizadas em conjunto com as analises de U-Pb, através de um multicoletor Thermo-Finnigan
Neptune ICP-MS acoplado a um sistema Photon-Machines 193 nm excimer laser (LA-MC-
ICP-MS), seguindo os métodos de Gerdes (2006) e Zeh (2009). Somente a amostra GBP139
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obteve idade concordia para as analises de U-Pb, portanto somente foram obtidos dados de Lu-
Hf para esta amostra. Foram realizadas 16 analises sobre o0s spots selecionados na analise de U-
Pb (Apéndice B — Tabela 2) em modo estatico durante 60 segundos de ablagdo com um tamanho
de ponto de 40 um. Os spots foram perfurados com uma taxa de repeti¢ao de 6 Hz. A intensidade
tipica do sinal era ca. 10 V para 177Hf. Os is6topos 172Yb, 173Yb e 175Lu foram monitorados
simultaneamente durante cada etapa de analise para permitir a correcdo de interferéncias
isobaricas dos isotopos Lu e Yb na massa 176. A precisdo e a reprodutibilidade externa foram
verificadas por analises dos zircoes padrao “PleSovice” (Slama et al., 2008), “Temora” (Black
et al., 2003), “91500” (Goolaerts et al., 2004; Blichert-Toft, 2008) que rendeu "°Hf/*’"Hf de
0,282471 + 0,000018 (n = 5), 0,282665 + 0,000019 (n = 7) , 0,282306 + 0,000024 (n = 9),
respectivamente (todos os erros sao £20). Essas razdes estdo de acordo com os dados de razdes
aceitas de 0,282482 + 0,000013 (PleSovice), 0,282680 + 0,000031 (Temora), 0,282307 +
0,000031 (91500). Para o calculo dos valores Epsilon Hf (¢Hf) e das idades do modelo Hf
(Towm), as constantes de 0,0336 e 0,282785 foram usadas, respectivamente, para os valores do
Reservatorio Condritico Uniforme (CHUR) de YLu/Y""Hf e Y"8Hf/*"’Hf (Bouvier et al., 2008).
Valores do Manto Empobrecido (DM) de YSLu/*""Hf = 0,03933 e ®Hf/*"’"Hf = 0,283294
(Blichert-Toft e Puchtel, 2010), uma constante de decaimento de "°Lu de A = 1,867 x 10 a'
(Soderlund et al., 2004 ) e uma composicdo de fonte crustal com uma relagdo "®Lu/*""Hf de
0,015 (Goodge e Vervoort, 2006). Os procedimentos analiticos e referéncias desta analise
podem ser encontrados no Apéndice A.1 (Supplementary Data — Analytical Methods), e os

resultados no Apéndice A.3 (Supplementary Data — Results of Isotopic analysis).

1.6.5.3 Anélises Sm-Nd em Rocha Total

Os dados isotopicos de Sm-Nd foram obtidos em quatro amostras (GBP001, GBP112,
GBP139 e GBP155) no LAGIR (Laboratério de Geocronologia e Is6topos Radiogénicos) da
Universidade Federal do Rio de Janeiro (UFRJ). Uma aliquota (entre 25 e 50 mg) das 4 amostras
pulverizadas foi submetida a digestao acida. A separacdo de Sr e ETRs utilizou troca catiénica
seguindo técnicas convencionais com colunas de Teflon preenchidas com resina Biorad®
AG50W-X8 (100-200 mesh) em meio HCI. Para a separacdo de Sm e Nd dos outros ETRs,
uma coluna secundaria foi usada com a resina Eichrom LN-B-25S (50-100um). As razdes
isotopicas foram medidas em montagens de filamento duplo, usando um espectrémetro

ThermoScientific TRITON. As idades do modelo de manto empobrecido Sm-Nd (Tpm) foram



22

calculadas usando o modelo de manto empobrecido de De Paolo (1981). Os procedimentos
analiticos detalhados podem ser encontrados em Valeriano et al., (2019).

Somente a amostra GBP155 apresentou os resultados completos e coerentes para serem
utilizados na interpretacdo do seu significado geologico. As amostras GBP112 (Hbl-
granodiorito) e GBP139 (riolito) apresentaram anomalias na medicao das razdes isotopicas de
Nd durante a analise, levando a célculos **Nd/**Nd(t) inconsistentes. A amostra GBP139
apresentou a medida **’Sm/***Nd=0,1966, que é muito préxima dos valores primordiais na base
condritica (DePaolo et al., 1976) e, portanto, inconsistente com os valores do manto
empobrecido. A amostra GBP112 apresentou **Nd/***Nd(m)=0,511752, resultando em
18N d/A*Nd(1)=0,51057 e eNd(t) =+13,4, que se sobrepde a0 DM em um valor muito alto e por
isso ndo foram considerados a seguir. Os valores observados indicam que essas amostras podem
ter sofrido perturbages isotopicas, que podem ter sido influenciadas pela abertura do sistema
via mobilizag&o de fluidos. A amostra GBP001 (Granito) apresentou resultados validos para as
analises de Rb-Sr e Sm-Nd, mas pela auséncia de dados de U-Pb em zircdo nado foi possivel
calcular a sua idade modelo. Os procedimentos analiticos desta andlise e referéncias podem ser
encontrados no Apéndice A.1 (Supplementary Data — Analytical Methods), e os resultados no
Apéndice A.3 (Supplementary Data — Results of Isotopic analysis).
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2 CONTEXTO TECTONICO REGIONAL

2.1 Embasamentos do Craton Sdo Francisco

A definicdo classica de um craton é indicada por Alkmim (2004) como uma é&rea
continental que apresenta uma seérie de caracteristicas que permitem um comportamento
reoldgico estavel e diferenciado em relacdo aos seus blocos adjacentes, entre elas a isostasia
positiva, espessura continental superior a meédia, resisténcia mecénica, profundas raizes
mantélicas e baixo gradiente geotérmico. Em geral, a formagdo de cratons sdo atribuidos ao
intervalo entre 0 Arqueano ao Paleoproterozoico como resultado da amalgamacdo de domos
arqueanos e cinturdes orogénicos marginais.

No escudo brasileiro central, o paleocontinente S&o Francisco (SFP) representa o
produto da fusdo de terrenos arqueanos e paleoproterozoicos na placa sul-americana (Barbosa
& Sabaté, 2004; Heilbron et al. 2017; Brito Neves, 2011; Fig. 2-A) e inclui a secdo brasileira
do paleocontinente Sdo Francisco-Congo (Barbosa & Sabaté, 2004; Brito-Neves et al., 2014;
Silva et al., 2016; Degler et al., 2018; Caxito et al., 2020; Rigoni Baldim et al., 2021; Fig. 2-B).
Embora ndcleos de embasamento da crosta arqueana a paleoproterozoica possam ser
encontrados nos cinturdes orogénicos das provincias de Borborema, Tocantins e Mantiqueira
(e.g., Pacheco Neves, 2021; Fuck et al., 2014; Grochowski et al., 2021; Kuchenbecker and
Barbuena, 2023; Fig. 2-C), a maior parte da crosta com mais de 1,8 Ga foi preservada no Craton
do Séo Francisco (SFC), formando os limites de um microcontinente ndo afetado pela
montagem de Gondwana Ocidental no Neoproterozoico (Alkmim & Teixeira, 2017; Heilbron
etal., 2017).

Os terrenos do embasamento do SFP incluem nucleos metamérficos TTG, plutonismo
sin a pos-colisional, greenstone belts e sequéncias metavulcanossedimentares. As orogenias
Riaciano-Orosirianas (2,2 a 1,8 Ga) no SFP incluem os seguintes dominios de embasamento e
configuracdes tectonicas (Fig. 2):

i) O Dominio Belo Horizonte e o Cinturdo Mineiro na por¢éo sul do SFC (Avila
etal., 2010; 2014; Alkmim & Teixeira, 2017; Bruno et al., 2020; 2021; Valeriano et al., 2022);

i) O Dominio Orogénico do Leste da Bahia, compreendendo os blocos arqueanos
Gavido, Sobradinho, Jequié e Serrinha, amalgamados pelo cinturdo orogénico Itabuna-
Salvador-Curacé (Barbosa & Sabate, 2004; Cruz et al., 2016; Barbosa et al. 2017);
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iii) O substrato dos or6genos marginais da Faixa Araguai-Ribeira (Pedrosa-Soares
etal., 2000; Farina et al., 2016; Degler et al., 2018; Bruno et al., 2021; Grochowski et al., 2021),
Faixa do Rio Preto (Barros et al., 2020) e Faixa Brasilia (Fuck et al., 2014; Cordeiro e Oliveira,
2017; Saboia et al., 2020);

1v) O embasamento metamorfico da bacia do Sdo Francisco, compreendendo o
Bloco Guanambi-Correntina, o Bloco Porteirinha (Silva et al., 2016; Bersan et al, 2020) e outras
pequenas exposi¢cBes subjacentes as coberturas intracratonicas neoproterozdicas (e.g.
exposicdes observadas em Januéria-MG, Rezende et al. , 2018; e Carinhanha-BA).
Dados geocronologicos de U-Pb em zircdo dos blocos metamarficos do SFC revelam duas fases
principais da producdo crustal (Cordani et al., 1999). A primeira fase varia de 3,1 a 2,7 Ga e
estd associada a formacdo de nucleos pluténicos arqueanos do tipo Tonalito-Trondhjemito-
Granodiorito (TTG; Barbosa & Sabate, 2004; Lana et al., 2013; Romano et al., 2013; Teixeira
etal. al., 2017; Barbosa et al., 2021). A segunda fase abrange o periodo Riaciano no intervalo
de 2,2 a 2,0 Ga, que representa o pico de metamorfismo de alto grau no norte do SFC e de
médio a baixo grau no sul do SFC incluindo retrabalhamento e producédo crustal (Alkmim et
al., 1998; Cordani et al., 1999; Alkmim e Noce , 2006; Hawkesworth e outros, 2019). A area
de estudo esta inserida nos dominios metamorficos cobertos pelas coberturas da bacia do Sdo
Francisco na regido centro-norte do SFC e referido como Bloco Guanambi-Correntina (BCG;
Fig. 3; Brito Neves et al., 1980; Barbosa & Dominguez, 1996).
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Figura 2 — O Paleocontinente S&o Francisco no Brasil e terrenos Argueanos e Paleoproterozoicos
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2.2 Bloco Guanambi-Correntina

2.2.1 Dominio Leste

O Bloco Guanambi-Correntina no seu dominio leste (BGCL, Fig. 2; Tabela 1) é definido
como uma associagdo de terrenos granitico-greenstone arqueanos incluindo o Complexo
Favelandia, o Complexo Santa Isabel, a sequéncia vulcano-sedimentar Riacho do Santana, e o
batolito Guanambi com idade no Paleoproterozoico (Barbosa et al., 2020). A crosta mais antiga
reconhecida no BGCL é representada pelo Complexo Favelandia, com idade de 3.648 + 69 Ma
(zircdo U-Pb, LA-ICP-MS) e Sm/Nd Tpm = 3,9 Ga (Barbosa et al., 2013; Rosa et al., 1999). O
BGCL experimentou dois grandes eventos magmaticos conhecidos que envolveram a
reciclagem da crosta arqueana e a fusdo de ordgenos acrescionarios (Barbosa et al., 2020). O
primeiro evento corresponde aos emplacements de magmatismos potassicos derivados da
reciclagem de crosta oceanica e de rochas arqueanas (3,4 — 3,3 Ga) no periodo Neoarqueano
(3,1 — 2,7 Ga). O segundo evento € representado pelo magmatismo félsico no Riaciano (2,1
Ga), com fusdo parcial e retrabalhamento da crosta neoarqueana anterior (Barbosa et al., 2013;
Barbosa et al., 2020). Segundo Barros et al. (2020), os blocos Cristalandia do Piaui, Porteirinha
e BGCL compartilham similaridades em relacdo aos dados litogeoquimicos, isotopicos e

geocronoldgicos e sdo inferidos em um mesmo segmento crustal no interior do CSF.

2.2.2 Dominio Oeste

As exposi¢des do embasamento do Bloco Guanambi-Correntina no oeste do rio Sdo
Francisco (BGCO; também mencionadas como Janela Erosiva Correntina por Barbosa et al.,
2021; Mascarenhas & Garcia, 1989, Davila & Kuyumjian, 2005; Fig. 3-B; Tabela 1) séo
descritas como gnaisses, rochas magmaticas metamorfisadas subalcalinas a alcalinas, rochas
metassedimentares deformadas e granitoides isotrépicos (Andrade et al., 1981; Bonfim et al.,
1984; Moraes Filho, 1986). De acordo com dados geofisicos e geocronoldgicos (e.g. Rb-Sr em
Mascarenhas & Garcia, 1989), essas exposi¢des do embasamento sdo associados a crosta
arqueana e paleoproterozoica e fazem parte da mesma anomalia gravimétrica (bouguer) das
exposi¢coes do dominio leste (Mascarenhas & Garcia 1989; Moraes Filho et al., 1997; Bonfim

et al., 1984; Andrade et al., 1981) (Fig. 2-C). Apesar de parte das litologias observadas no
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dominio ocidental apresentarem idades e caracteristicas petrogenéticas semelhantes as rochas
do BGCL (Barbosa et al., 2021; 2020; Barros et al., 2020), ainda faltam dados sobre as unidades
e potenciais correlagcdes com outros terrenos do embasamento no BGCL e no SFP.

Os principais trabalhos anteriores utilizados para as rochas do embasamento da regido
sdo baseados nas notas explicativas e relatérios de exploracdo mineral da Companhia Baiana
de Pesquisa mineral (CBPM) e do Servico Geologico do Brasil (CPRM). Os trabalhos de
Andrade et al. (1980), e Andrade et al. (1981) representam as primeiras referéncias para as
rochas vulcanosedimentares situadas na regido de Correntina, formalizando as ocorréncias de
rochas metasedimentares na denominada Formacao Extrema. Bonfim et al. (1984) e Moraes
Filho et al. (1997) promovem o aprimoramento das caracterizacdes dos complexos graniticos e
gnaissicos, incluindo dados de geocronologia, petrografia e geoquimica para a classificacdo dos
complexos gnaissico-migmatiticos e das suites igneas paleoproterozoicas. No ambito dos
trabalhos académicos, Davila & Kuyumjian (2005) apresentam um estudo exploratorio para as
mineralizacOes de ouro presentes no contexto do Complexo S&o Domingos (divisa de Bahia e
Goiés) e da Suite Rio Corrente (referida neste trabalho como Suite Correntina), sugerindo a
procedéncia dos granitos e supracrustais a partir da evolucdo de ambientes de arcos de ilhas
paleoproterozoicos. Em estudos recentes, os trabalhos geoldgicos desenvolvidos pelos alunos
da Universidade Federal do Oeste da Bahia (UFOB) forneceram importantes informag6es com
dados petrograficos e geoquimicos do embasamento do BGCO. Entre os principais trabalhos
utilizados, Santos (2014) e Santos (2017) realizaram pesquisas nas rochas da Formacao
Extrema, na Suite Rio Corrente e no Complexo Correntina na regido de Correntina e Jaborandi-
BA. Alves (2020) realizou o estudo geofisico do embasamento na regido do oeste da Bahia a
partir de dados magnéticos e gravimétricos. Entre seus resultados, o autor enfatiza a influéncia
de antigas estruturas herdadas, evidenciadas por lineamentos magnéticos, que possivelmente
foram reativadas pela zona de influéncia do lineamento transbrasiliano (Schobbenhaus et al.,
1975).
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Tabela 1 — Unidades Geoldgicas presentes no Bloco Guanambi-Correntina no Craton Sao

Francisco
Dominio Unidade Idade Litologias Referéncias
Leste Complexo 3.6 Ga (1) gnaisses TTG, migmatitos e 1,2,4
Favelandia  U-Pb, zr granulitos
3.3-3.35Ga(2)
U-Pb, zr
Sequencia - Magmatismo Ultrabasico a béasico, 1,4
Riacho do com rochas sedimentares clasticas
Santana e quimicas
Complexo  2.0-2.6Ga (1) Gnaisses, migmatitos, granulitos 1,2,4
Santa lzabel U-Pb, zr com enclaves dioriticos
Batdlito 1.9-2.06 Ga (1) Granitos sieniticos e 1,4
Guanambi U-Pb, zr monzoniticos, com monzodioritos
subordinados
Oeste Complexo 1.9 Ga Rb-Sr, WR Gnaisses, migmatitos 3,5,8,9
Correntina ()
2.06-2.41 Ga

K-Ar, anf, bt (5) Formacao Extrema: rochas 6,7,89

sedimentares clasticas e quimicas

Suite  Rio 2.11-2.17Ga(3) Granitossieniticos e monzoniticos 3,6,7.8,9
Corrente U-Pb, zr

Fonte: (1) Barbosa et. al. 2013; (2) Barbosa et. al. 2020; (3) Barbosa et. al. 2021; (4) Rosa et. al. 2000;
(5) Mascarenhas & Garcia 1989; (6) Davila & Kuyumjian 2005; (7) Andrade et al. 1981; (8) Bonfim et.
al. 1984; (9) Moraes Filho et. al. 1986.

2.2.2.1 Complexo Correntina

Os afloramentos de granitos, gnaisses e migmatitos no contexto do BGCO foram
definidos por Bomfim et al., (1984) em complexos igneos-metamarficos indivisos agrupados
no Complexo Correntina. As melhores exposi¢cBes sdao encontradas no entorno dos Rios
Arrojado e Formoso, afluentes a oeste do Rio Sdo Francisco. O complexo gnaissico-
migmatiticos apresentam texturas schlieren, nebulitica, dobras isoclinais no bandamento
gnaissico bem caracterizado e composicdo granodioritica, enquanto complexos granito-
migmatiticos apresentam geralmente maiores propor¢des de leucossoma, textura grossa e

aspecto foliado. Em ambos os casos é comum observar porgdes leucocraticas com texturas
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migmatiticas, em especial em faixas miloniticas. Moraes Filho et al. (1997) inclui a presenca

de enclaves maficos e ultraméaficos ao complexo, ndo especificando sobre a possivel origem

destes elementos.

Figura 3 — A) Arcabouco tectdnico do Bloco Guanambi-Correntina e compilacdo de dados

geocronoldgicos. B) Bloco Correntina Guanambi Oeste (BCGO)
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Os ortognaisses sao descritos petrograficamente como hornblenda gnaisses, compostos
majoritariamente por quartzo, feldspato, biotita e hornblenda em cores cinza a cinza
esverdeadas, textura grossa, bandada e dobrada. Em conjunto ocorrem xendlitos anfiboliticos,
enxames de veios de quartzo discordantes e remobilizados leucocraticos que atestam o aspecto
migmatitico da unidade. As paragéneses minerais observadas nos estudos em laminas indicam
gue o metamorfismo desta unidade foi estabilizado nas facies anfibolito (Moraes Filho et al.,
1997). Davila & Kuyumijian (2005) atribuem o Complexo Gnaissico-Migmatitico Correntina a
celulas cratdnicas pertencentes a um ambiente geotectdnico de arcos de ilha (TTG’s),
compondo o BCG na sua porgéo ocidental.

O Programa de DatacGes Geocronoldgicas do estado da Bahia (1978-1982; Souza 1978)
apresenta isocronas Rb/Sr em rocha total com idades entre 1,9 a 2,2 Ga para sienitos,
monzonitos e gnaisses da regido do Rio Corrente e Arrojado (Bonfim et al. 1984). Cordani
(1979) e Mascarenhas & Garcia (1989) obtiveram datagdes dos migmatitos em isdcronas Rb/Sr
com cerca de 2,0 Ga, e Sato (1998) obteve idades-modelo em Sm-Nd de 2,4 a 2,1 Ga.

2.2.2.2 Formagdo Extrema

A Formacdao Extrema esta localizada em uma faixa de 15 km de largura na regido central
e ao norte da cidade de Correntina. A Formagdo Extrema apresenta seu arcabouco estrutural
com alto angulo de mergulho e esta delimitada por zonas de cisalhamento transcorrentes e
transpressivas paralelas aos lineamentos magnéticos que formam o trend NE-SW que
predominam na margem oeste do rio S&o Francisco. A Formagéo Extrema foi primeiramente
descrita no trabalho de Andrade et al. (1981), durante trabalhos de prospecc¢ao mineral em ouro
realizados pela Companhia Baiana de Pesquisa Mineral (CBPM) na regido de Correntina-BA.
Davila & Kuyumjian (2005) descrevem a Formacédo Extrema como uma associacdo de stocks
plutdnicos, rochas vulcanicas e metasedimentares derivadas da evolugdo de um arco
magmatico. Segundo os dados de levantamentos Santos (2014) e Santos (2017), a Formacao
Extrema é composta por litotipos derivados de vulcanismo, sedimentacdo quimica e cléstica de
idade Paleoproterozoica. Conforme descrigcdo dos autores, a Formacao Extrema é subdividida
em duas unidades:

(i) Membro Inferior — de natureza metavulcanossedimentar, com metacherts, xistos e filitos
maficos compostos por sericita e moscovita, além de niveis localizados de BIF;

(i) Membro Superior — de natureza metassedimentar, representada por metaquartzoarenitos, e
quartzitos micaceos.
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2.2.2.3 Suite Rio Corrente

Os plutons intrusivos aos complexos igneos-metamorficos na regido do oeste Baiano
sdo agrupados na Suite Rio Corrente, que apresenta uma ampla distribuicdo ao longo das
exposicdo do BGCO. A Suite Rio Corrente apresenta filiacGes acidas, alcalinas a calcio-
alcalinas, e metaluminosas, sendo classificados como granitos paleoproterozoicos do tipo |
(Bonfim et al., 1984), subdivididos em duas tipologias: a primeira € reconhecida como um
hornblenda sienito réseo, denominada inicialmente por Barbosa (1982) como ‘“granito
Rodeador”. A segunda ¢ composta por monzodioritos, tonalitos e granodioritos, mapeados
como granitoides diversos. Moraes Filho et al (1997) na descricdo da Folha Coribe (SD-23-X-
C-V) atribuiu as wunidades graniticas A&cidas-intermediarias relacionadas ao ciclo
Transamazonico a Suite Rio Corrente (referida no trabalho como Suite Correntina), descrita
como granitos porfirdides, biotita granitos, sienitos, quartzo-sienitos, e quartzomonzogranitos
de coloracdo rdoseo-esverdeada. Moraes Filho et al (1997) e Davila & Kuyumjian (2005)
interpretaram a génese da Suite Rio Corrente a granitoides sin-colisionais de arco vulcanico em
transicdo com granitos intraplacas. Santos (2017) indicou que a presenga da Suite Rio Corrente
representa a consolidacdo de um arco magmatico composto por plutdnicas célcio-alcalinas

como metamonzogranitos, sienogranitos e granodioritos metamorfisados.
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3 GEOLOGIA E PETROGRAFIA DO COMPLEXO CORRENTINA E SUITE RIO
CORRENTE

3.1 Arcabouco Geoldgico

O arcabouco geoldgico da area de estudo é formado por um alinhamento NE-SW de
cerca de 7 km de largura onde predominam rochas metapluténicas em contato tectdnico com
rochas metavulcanicas e metasedimentares por meio de zonas de cisalhamento transpressivas
(Fig. 4). A principal zona de cisalhamento do local se encontra na interface das rochas
metaplutdnicas em contato com unidades metasedimentares, na margem norte do Rio Corrente.
As zonas de cisalhamento hospedam a maioria das ocorréncias de rochas metavulcanicas,
formando diques ultramilonitizados intrusivos nas rochas metaplutdnicas. Neste contexto
também ocorre uma ampla zona de hidrotermalismo na forma de veios de quartzo de ocorréncia
centimétrica a métrica, obliterando a trama metamorfica local. Na zona leste da area de trabalho
ocorrem rochas metaplutonicas de textura grossa, formando dobramentos com eixo semi-
paralelo as zonas de cisalhamento transpressivas. Na regido oeste da area de estudo, ocorre uma
exposicdo limitada de granitos de textura fina e foliada, intrusivos a unidade metasedimentar, e
sobrepostos por camadas de sedimentos piroclasticos. A Suite Rio Corrente é observada em
intrusbes de granitos porfiriticos calcioalcalinos a alcalinos, também dobrados, porém menos
deformados que as rochas metaplutdnicas do Complexo Correntina, situadas na regido leste da
area de estudo.

De maneira geral as rochas encontram-se com mergulho acentuado e apresentam
relacBes de contato intrusivas ou por falhas transpressivas. O metamorfismo local é atribuido a
baixo grau no arcabouco local, em facies xisto verde, com exemplos de fécies anfibolito baixo

em corpos metabasicos.
3.2 Unidades Geoldgicas e Petrografia
3.2.1 Complexo Correntina

O Complexo Correntina apresenta a seguinte subdivisdo das unidades conforme a
natureza dos litotipos encontrados.

I. Unidade Metaplutonica, composta por magmatismo mafico e intermediéario;
ii. Unidade Metavulcanica, composta por rochas extrusivas intermediarias e félsicas;
iii. Formacdo Extrema, composta por rochas de sedimentacdo quimica e clastica.
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Figura 4 — A) Visao geral da area de estudo na cidade de Correntina. B) Mapa geolédgico da area
de detalhe da area de estudo, com localizacdo das estruturas, litologias e amostragens realizadas.
C) Secbes geoldgicas da area de estudo sinalizadas no mapa geol6gico
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3.2.1.1 Unidade Metaplutdnica

A unidade metapluténica (SAM) apresenta composicao intermediaria subalcalina com
texturas porfiroclasticas a granoblasticas grossas, onde corpos de anfibolitos e xistos basicos
ocorrem em contatos abruptos e deformados marcando niveis de composi¢do mafica. O grupo
SAM ocorre em ampla extensdo dentro da area de estudo, predominando em &rea no
mapeamento geoldgico realizado. Entre as litologias observadas destacam-se hornblenda
metagranodiorito (amostras GBP107, GBP147 e GBP155), hornblenda-anfibolito (GBP112),
actinolita anfibolito (GBP40) e actinolita xisto (GBP39, GBP60 e GBP60v). O hornblenda
granodiorito comumente ocorre com enclaves maficos (Fig. 5-A) e porfiroblastos de
plagioclasio e hornblenda compondo granulometria grossa, em meio a matriz de quartzo,
biotita, clorita e eventual microclinio (Fig. 5-B). Apatita, titanita e zircdo comp&em os minerais
acessorios. Quando a hornblenda é ausente, biotita, titanita, clorita e opacos compdem 0s
principais minerais méaficos em paragénese com plagioclasio muito grosso porfiroclastico.
Plagioclasio apresenta frequente zoneamento composicional, contendo feigdes de
saussuritizacao internas e o quartzo é observado comumente com extingdo ondulada e dividido
em sub-graos.

O hornblenda anfibolito apresenta-se em um corpo mafico descontinuo em meio ao
batélito de composi¢do intermedidria. Encontra-se com protobandamento gnaissico,
intensamente hidrotermalizado e limitado por zonas de cisalhamento dextrais (Fig. 5-C). Em
lamina apresenta uma textura granolepidoblastica formada por grdos grossos anédricos de
hornblenda, biotita e porfiroclastos de plagioclasio (Fig. 5-D). A matriz é composta por biotita,
quartzo, plagioclasio, opacos e titanita, com tracos de apatita e zircdo como minerais acessorios.
O actinolita anfibolito ocorre em um corpo descontinuo alongado com textura
nematogranoblastica, formada por actinolita, hornblenda e plagioclasio com matriz fina de
quartzo, biotita, clorita opacos e tremolita retrometamorfica em cristais alongados e euédricos.
A actinolita ocorre em substitui¢do a hornblenda, muitas vezes apresentando textura poiquilitica
de cristais de plagioclasio euédricos (Fig. 5-E). O plagioclasio da trama é intensamente
saussuritizado, com inclusdes de sericita e apatita. Titanita, zircdo e apatita contituem as fases
acessorias. A mineralogia do actinolita xisto € bastante similar, no entanto ocorre com textura
lepidoblastica e milonitica, onde o plagioclasio porfiroclastico encontra-se em matriz rica de

quartzo e biotita obliterada por actinolita em carater pos-tectonico (Fig. 5-F).
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Figura 5 — Afloramentos e petrografia do grupo das rochas magmaticas sub-alcalinas (SAM) do
Complexo Correntina
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A) Enclaves méficos em granodioritos porfiroclasticos orientados conforme a foliagédo S1 (GBP150). B)
Hornblenda, titanita e biotita em matriz de quartzo e feldspato no metagranodiorito (GBP107, NP); C)
Afloramento de Hornblenda anfibolito na estacdo GBP112; D) Textura granolepidobléstica no
hornblenda anfibolito (GBP112, NP); E) Textura poiquiloblastica em hornblenda, parcialmente
substituida por actinolita (GBP40; NP/NX); F) Actinolita metamoérfica em sobreposicdo a matriz de
biotita (GBP39, NP). Abreviagdes minerais conforme Whitney & Evans (2010).
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3.2.1.2 Unidade Metavulcanica

A unidade metavulcanica € caracterizada por um sistema de diques e soleiras com
composicdo dacitica a riolitica, que ocorre na interface da principal zona de cisalhamento da
area de estudo e no contato com as unidades metasedimentares. Esta unidade apresenta um
dominio composto por diques de espessura métrica a decamétrica caracterizado por rochas
porfiroclasticas e pseudotaquiliticas de composicao dacitica (DG) e um dominio composto por
diques e soleiras de espessura métricas caracterizado por texturas porfiriticas e composicao
riolitica (RG).

O grupo de composicédo dacitica (DG) inclui metaquartzo-andesitos (GBP53 e GBP57),
metadacitos (GBP77), e metariodacitos (GBP33, GBP35, GBP86, GBP92 e GBP116). As
rochas deste dominio sdo encontradas com mergulho semi-vertical acentuado, apresentando
porfiroclastos de feldspatos que sdo envolvidos em trama xistosa protomilonitica a milonitica
(Fig. 6-A). Geralmente s&o encontrados em intruses associados as rochas metaplutonicas
hidrotermalizadas e metasomatizadas. E comum observar porfiroclastos rotacionados e
estiramento mineral ao longo do plano de mergulho da foliagéo (Fig. 6-B). As litologias de
textura pseudotaquilitica sdo associadas a zonas de alta deformacgdo, com milonitizacdo dos
minerais formando uma matriz rica em vidro vulcanico em conjunto com quartzo, feldspato e
opacos (Fig. 6-C). Os litotipos protomilonitizados s&o associados as amostras de textura
porfiroclastica protomilonitizada, composta por plagioclasio, quartzo, biotita e opacos como
minerais primarios e zircao, allanita e apatita como acessorios (Fig. 6-D).

O grupo de rochas de composicéo riolitica ocorre de forma restrita e de forma intrusiva
em relacdo a unidade metasedimentar (Fig. 6-E). Sdo observadas na forma de metariolitos
porfiriticos (GBP52 e GBP154b) e metaalkali riolitos (GBP139) com texturas pouco
deformadas. As rochas apresentam fenocristais de K-feldspato em matriz fina formada por
quartzo, K-feldspato, biotita, plagioclasio, muscovita e opacos como minerais primarios (Fig.
6-F). Clorita, hornblenda e epidoto formam minerais secundarios e zircdo forma o Unico
acessorio observado. Na regido sul da &rea, esta unidade encontra-se diretamente associada a
ocorréncias de ouro localizadas na mina do Rafael (uma antiga referéncia adotada por trabalhos
anteriores onde se situa uma area de garimpo proximo a saida para Santa Maria da Vitoria),
com afloramentos de diques e soleiras intrusivos a unidade metaplutdnica sub-alcalina e a

Formacéo Extrema.
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metaquartzo andesito

A) Afloramento do metaquartzo-andesito do grupo DG, com a foliagdo S2 subvertical e detalhe da
textura porfiroclastica em lamina (GBP53); B) Textura milonitica em metariodacito do grupo DG,
apresentando foliacdo anastomosada de mica e augens de feldspato fraturados (GBP33, NX); C) Textura
milonitica em metadacito do grupo DG; D) Contato entre metaquartzo-andesito porfiritico do grupo DG
e rocha encaixante, com detalhe da textura porfiroclastica em lamina da amostra (GBP57); E) Soleira
métrica de metariolito do grupo RG em meio a unidade metasedimentar (GBP186; Mina do Rafael). F)
Textura porfiritica em metalkali riolitos do grupo RG (GBP139, NP). Abreviagdes minerais conforme
Whitney & Evans (2010).

3.2.1.3 Formagao Extrema

A Formacdo Extrema ocorre em uma faixa de dobramentos fechados a isoclinais,
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composta por uma diversidade de litologias que marcam uma sedimentacao quimica a clastica.
A unidade metasedimentar foi tratada nesta trabalho como uma unidade indivisa dentro da
escala de mapeamento.

De acordo as observacdes de campo, indica-se que a sedimentacdo quimica ocorreu de
forma inicial, representada por metacherts silicosos e ferruginosos em contato com a unidade
metavulcanica (Fig. 7-A). Estas rochas ocorrem em especial préximo a zonas de falhas, no
entanto se apresentam de forma erratica na forma de blocos e matacGes e sem constituir
afloramentos. Em contato com os metacherts, sdo observadas camadas de sedimentos clasticos
finos com forte influéncia ferruginosa, representada por mica-xistos ferruginosos (Fig. 7-B),
metasiltitos ferruginosos, grafita-xistos (Fig. 7-C), muscovita xistos, filitos, metarcéseos e
metagrauvacas. Na zona de topo da sequéncia metasedimentar encontram-se muscovita-
quartzitos e quartzitos com estratificagdo cruzada acanalada (Fig. 7-D).

s da Formacao Extrema

Figura 7 — Afloramento
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A) Metachert laminado e deformado em dobras isoclinais (GBP74); B) Afloramento de mica-xisto
ferruginoso proximo ao contato com a Suite Correntina (GBP07); C) Laminacéo fina de filito com niveis
grafiticos (GBP19); D) Afloramento de muscovita quartzito com estratificacéo cruzada (GBP16).



39

3.2.2 Suite Rio Corrente

A Suite Rio Corrente pode ser observada na area de estudo em afloramentos metricos
ao longo do vale do Rio Corrente, sendo composta por trés grupos petrograficos: i) metagranitos
subalcalinos mesocraticos (RC-M); ii) metagranitos subalcalinos leucocraticos (RC-L) e iii)
metasienogranitos e metamonzogranitos foliados de natureza alcalina (RC-A).

O grupo de metagranitos mesocraticos (RC-M; GBP01 e GBP6i) esta localizado em na
zona centro sul da area de estudo, formando um corpo alongado alinhado a principal zona de
cisalhamento da area de pesquisa. As rochas deste dominio apresentam textura porfirobléstica
(Fig. 8-A) com fenocristais de ortoclasio e plagioclasio saussuritizados suportados por matriz
rica em quartzo, biotita, titanita, microclina e plagioclasio . Zircéo e apatita formam os minerais
acessorios e clorita, epidoto, allanita, muscovita, sericita, carbonatos e opacos formam os
minerais secundarios, em grande parte gerados em reacGes de substituicdo (cloritizacdo e
sericitizacdo) de biotita, plagioclasio e opacos (Fig. 8-B). O grupo dos leucogranitos (RC-L;
GBP21 e GBP171) ocorre na regido a oeste da area de estudo, compondo um corpo limitado
por falhas em meio a exposi¢do da unidade metasedimentar da Formacao Extrema. As rochas
deste dominio apresentam aspecto claro com biotita formando um plano de foliacdo sub-
vertical, com veios de quartzo intercalados (Fig. 8-C). A textura é granoblastica com ortoclasio,
microclina, plagioclasio, biotita, quartzo e minerais opacos como minerais primarios e zircéo e

apatita como acessorios (Fig. 8-D).
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Figura 8 — Afloramentos e petrografia da unidade subalcalina da Suite Rio Corrente
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A) Textura porfiroclastica em granitos mesocraticos (RC-M; GBP01); B) Textura granoblastica grossa
de ortoclasio e plagioclasio (GBP01, NX); C) Textura foliada equigranular em afloramento de granito
leucocréatico (RC-L; GBP21); D) trama anédrica equigranular de feldspatos e quartzo dos granitos
leucocraticos (GBP171; NX). Abreviagdes minerais conforme Whitney & Evans (2010).

O grupo das rochas alcalinas (RC-A) ocorre na interface com a principal zona de
cisalhamento da &rea de estudo, compreendendo uma regido fortemente afetada por zonas de
hidrotermalismo e metasomatismo potéssico. Este grupo contém rochas de textura foliada,
composto por metamonzogranitos (GBP38, GBP43 e GBP58), metaquartzo-monzonitos
(GBP154) e metasienogranitos (GBP63), comumente apresentando diques e veios de aplitos de

coloragéo rosada.
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Figura 9 — Afloramentos e petrografia da unidade alcalina
y 03 % A

_-;m -‘. &,

N

1.

A) Metasienogranito isotrdpico e equigranular obliterado pelo metasomatismo potassico (GBP154); B)
Metasienogranito protomilonitozado com indicacéo de estruturas S-C nos planos de mica e feldspatos
(GBP63; NX); C) Porfiroblastos grossos de K-feldspato obliterando a trama de metagranitos do grupo
RC-A (GBP43); D) Substituicdo de plagioclésio por porfiroblastos anédricos de ortocléasio e microclina
em textura granoblastica (GBP63; NX). AbreviacGes minerais conforme Whitney &and Evans (2010).

De maneira geral a textura das rochas do grupo alcalino apresenta textura grossa
granolepidoblastica, marcada por planos de foliacdo da biotita (Fig. 9-A). Sdo compostas por
ortoclasio, plagioclasio, quartzo, biotita, opacos, e ocasional microclina, hornblenda e titanita.
Zircdo, ilmenita e apatita sdo os principais minerais acessorios, com epidoto, clorita, sericita,
carbonatos e goetita como minerais secundarios. Titanita é encontrada em cristais finos a
médios em inclusdes ou ex-solucdes com opacos, hornblenda e biotita. E comum observar
texturas pertiticas, com ex-solugdes de minerais secundarios a partir de reacdes associadas ao
plagioclasio (Fig. 9-B). O carater alcalino do grupo é caracterizado por uma obliteragdo de
metassomatismo potassico, substituindo a trama de metatonalitos por meio de fluidos ricos em

potassio (Fig. 9-C). Porfiroblastos de ortoclasio e microclina, em conjunto com clorita e calcita,
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ocorrem em substituicdo a cristais de plagioclasio microfraturados conforme a descricéo
observada em Collins et al., 2002 e Kehelpannala, 1999 (Fig. 9-D).

3.2.3 Unidade Piroclastica

O dominio de rochas piroclasticas (GBP32 e GBP174) é encontrado em ocorréncias na
porcdo leste da zona de cisalhamento e em uma ampla exposicdo sobreposta a unidade
metasedimentar e a Suite Rio Corrente na porgdo oeste da area de estudo (Fig. 5-H). As rochas
desta unidade sdo formadas por camadas sucessivas de fragmentos liticos, pdmices e cinzas
vulcanicas, formando depositos de ignimbritos (Fig. 5-1). Em geral apresentam grdos anédricos
de quartzo grossos a finos, opacos e muscovita em texturas de baixa maturidade nos estratos da
base até estratos ricos em cinzas vulcanicas no topo, repetindo esta sequéncia por uma série de
vezes ao longo dos afloramentos. Os depdsitos de ignimbritos sdo frequentemente intrudidos

por veios de quartzo de textura grossa, com muscovita grossa em textura “booklets” marcando

zonas de intensa atividade hidrotermal.

Figura 10 — Afloramentos da unidade piroclastica
{ o i\ 7 Rt ‘<

A) Afloramento com camadas métricas de depdsitos ignimbritos na porcdo oeste da area de estudo
(GBP182); B) Detalhe da estratificacdo dos depdsitos de ignimbritos com a base formada por fragmentos
liticos e o topo por cinzas vulcanicas (GBP172).

3.3 Arquitetura Tectonica

As rochas do Complexo Correntina na area de estudo apresentam-se com uma foliagao
penetrativa subvertical impressa no strike N30E a N50E (Fig. 11-A, Fig. 12-A), correspondendo

aos lineamentos magnéticos e outras descontinuidades geofisicas presentes no BCGO.
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Estruturas de mesoescala incluem diferentes geracdes de dobras, foliagcbes de plano axial,
foliagbes miloniticas, lineacBGes de alongamento mineral, clastos estirados e outros elementos
que deformam ou transpdem planos de estratificacdo (So) e foliagdes magmaticas preexistentes.
Nas rochas metasedimentares da Formagédo Extrema, os planos de estratificacdo sao definidos
pela laminagdo planar e cruzada observada nos metapelitos e quartzitos, enquanto nas rochas
plutdnicas, a foliacdo magmatica € marcada pelo alinhamento de anfibdlios, biotita, porfiros de
feldspato e enclaves méficos (Fig. 11-B).

A primeira geracéo de foliagOes é representada por uma xistosidade com strike orientado
em N30E, sendo especialmente desenvolvida em rochas metapluténicas e metassedimentares e
pode mergulhar para NW ou SE, formando dobras de micro a mesoescala (Sn; Fig. 11-C, Fig.
12-A). Os planos xistosos sdo definidos pela orientacdo de porfiroclastos de feldspato, anfibolio
e biotita e abrigam uma lineacdo downdip com estiramento obliquo definida em porfiroclastos
de quartzo ou feldspato de rochas metaplutonicas e metavulcanicas (Le, Fig. 11-D, Fig. 12-A).
Eles sdo afetados por uma clivagem de crenulagao (Sn+1; Fig. 11-C, Fig. 12-A), que por sua vez,
ocupam o plano axial de bandas de tor¢do de micro a mesoescala e dobras em chevron e formam
uma linha de crenulagéo (L., Fig. 11-C, Fig. 12-A) paralela a dire¢cdo N30E.

Dentro das zonas de cisalhamento, a xistosidade principal é afetada por uma foliacéo
milonitica (Sm, Fig. 12-A) que é encontrada exclusivamente em tectonitos do tipo S ou L. Eles
formam zonas altamente deformadas ricas em mica nas rochas metaplutonicas (Fig. 11-E) ou
bandas de cisalhamento com estiramento de quartzo e felspato na unidade metavulcanica (Fig.
11-F). A foliacdo milonitica hospeda uma lineacdo de alongamento paralela a obliqua (Lem)
definida por porfiroclastos de feldspato ou quartzo indicando um componente dominante de
movimento transcorrente (e.g., Carreras et al.,, 2010, 2012; Fig. 12-B). Metadacitos e
metarriodacitos apresentam bandas pseudo-taquiliticas indicando condi¢bes de deformagéo
plastico-fragil a plastica envolvendo deslizamento de contorno de grdo e formacéo de vidro
cisalhante (Fig. 11-F). As rochas da Suite Rio Corrente sdo, em geral, menos deformadas. A
principal estrutura observada afetando suas rochas magmaticas € uma xistosidade caracterizada
por planos de mergulho abrupto e ricos em mica que hospedam uma lineacdo descendente
alongada formada por porfiroclastos de feldspato e anfibélio (Fig. 11-G). Uma geracéo tardia
de estruturas compreende diques &cidos e soleiras compostas por rochas metaalcali-rioliticas

afetando as unidades plutbnicas e metassedimentares do Complexo Correntina (Fig. 11-H).
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Figura 11 — Feicdes Estruturais do Complexo Correntina e da Suite Rio Corrente

A) Foliacdo Sn definida pela orientacdo de porfiroclastos de plagioclasio e matriz de biotita em
metaquartzo-andesito (I&mina GBP53). B) Estiramento de enclave méafico em zona de cisalhamento
ductil presente no contato entre metagranodioritos e Hbl-anfibolito (GBP131); C) Microdobramentos
formando a lineacdo de crenulacéo e planos axiais Sn+1 em mica xisto (GBP06, NP); D) Lineacdo de
estiramento em porfiroclasto de quartzo em metariodacito GBP33, NP); E) Plano de cisalhamento
milonitico a partir da deformacdo de Hbl-granodiorito (GBP112); F) Fébrica milonitica de Sm em
metadacito (GBP77; NP); G) Lineacdo mineral orientada no mergulho da foliagdo em metagranito
mesocratico (GBPO01). H) Planos de fratura extensional em diques de metariolitos (GBP91).
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Figura 12 — A) Estereogramas dos dados estruturais coletados na etapa de mapeamento
geoldgico-estrutural. B) Modelo esquematico com a relacdo entre as estruturas de deformagao
observadas na unidade metapluténica e metavulcanica do Complexo Correntina

n=16

Lem n=12
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4 ARTIGO: JUVENILE-LIKE CONTRIBUTION REVEALS CONTINENTAL ARC
MAGMATISM IN THE CORRENTINA COMPLEX AND RIO CORRENTE SUITE
(SAO FRANCISCO CRATON)

4.1 Introduction

The S&o Francisco Craton of eastern Brazil (SFC) is bounded by Neoproterozoic/early
Paleozoic Brasiliano/Pan-African orogenic systems and represents one of the best studied
cratons of the world (Fig.1-A). SFC represents the Brazilian section of the ancient Séo
Francisco-Congo paleocontinent (Barbosa & Sabaté, 2004; Brito-Neves et al., 2014; Silva et
al., 2016; Degler et al., 2018; Caxito et al., 2020; Rigoni Baldim et al., 2021; Fig. 1-B). The
craton lithosphere stabilized during the Paleoproterozoic amalgamation of preexisting crustal
blocks and related orogenic systems, comprising some of the oldest known lithospheric pieces
of the South American Plate (Barbosa & Sabaté, 2004; Heilbron et al. 2017; Brito Neves, 2011).
Although basement inliers of Archean to Paleoproterozoic crust can be found in the orogenic
belts of Borborema, Tocantins, and Mantiqueira provinces (e.g. Pacheco Neves, 2021; Tesser
et al., 2021; Fuck et al., 2014; Grochowski et al., 2021; Valeriano et al., 2022; Fig 1-C), the
majority of the crust older than 1.8 Ga in east Brazil is recorded in the SFC, where its internal
portion remained preserved from the Neoproterozoic-early Paleozoic recycling events (Alkmim
& Teixeira, 2017; Heilbron et al., 2017).

Available data on SFC basement indicate the evolution of Paleoproterozoic magmatic
arcs were followed by collisional episodes, promoting the consolidation of large continental
masses through the accretion of Archean nuclei and younger oceanic magmatic arcs (e.g., Bruno
etal., 2021; Valeriano et al., 2022; Barros et al., 2020; Barbosa et al., 2020; Saboia et al., 2020;
Fuck et al., 2014; Teixeira et al., 2015). The evolution of these systems was likely linked to the
interaction and hybridization of the mantle wedge by the enrichment of immobile elements
produced by the dehydration and partial melting of the subducted crust (Zheng, 2019; Laurent
etal., 2014; Fowler et al., 2012; Martin et al., 2010; Zheng et al., 2014; Canna0 and Malaspina,
2018; Kawamoto et al., 2012; Taniuchi et al., 2020). Those processes are considered extremely
relevant to the understanding of the Earth's geodynamics, playing an important role in the
reconstruction of paleogeographic models and in the formation of mineral deposits (e.g., Fayol
etal., 2017; Singh et al., 2019).
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The western Guanambi-Correntina Block stands as a relatively unknown basement
relics of the S&o Francisco Craton as it is largely covered by Neoproterozoic to Phanerozoic
sedimentary successions. In the region of Correntina, a diverse set of Paleoproterozoic plutonic,
volcanic, and metasedimentary lithologies comprise the Correntina Complex and the Rio
Corrente Suite. The available data in the literature suggests that these units mark a complex
evolutionary history trapped in the nucleus of the Sdo Francisco Craton and provide fingerprints
of the tectonic environments that preceded its stabilization. In this contribution, we present a
detailed study based on geological mapping, lithogeochemistry, whole rock Sm-Nd and Rb-Sr
isotopic analyses, and zircon U-Pb-Hf data from metaplutonic and metavolcanic rocks of the
Correntina Complex and the Rio Corrente Suite. Our results comprises one of the oldest record
of the continental magmatic arc relics in the Sdo Francisco Craton (Correntina Complex). Thus,
it corresponds to some of the oldest events in the eastern South American Platform. The
geological evolution points to a strong juvenile crust production in the Rhyacian period in the
western Guanambi-Correntina Block, coeval with other episodes already documented in other

regions of the craton.

4.2 Geological Background

4.2.1 The Séao Francisco paleocontinent (SFP)

The Paleoproterozoic terranes of the Sdo Francisco paleocontinent have the
configuration shown in Fig. 13. The Archean blocks Gavido, Serrinha, Sobradinho, and Jequié
were accreted within the Minas-Bahia orogen (MBO; Heilbron et al., 2017; Bruno et al., 2021)
comprising the convergent system formed by the Western Bahia magmatic arc, Itabuna-
Salvador-Curacd and Mineiro belts, and other Mantiqueira province terranes (e.g., Piedade
Block and Juiz de Fora Complex; Bruno et al., 2021). In the western sector, it has been
addressed the interaction of the ensialic basement of the SFC with the preserved Rhyacian and
Orosirian terranes of the Brazilian Belt (Fuck et al., 2014; Saboia et al., 2020) and the Rio Preto
Belt (Barros et al., 2020). Nevertheless, the interpretation of tectonic history in the central sector
of the SFC has been hindered by the extensive Neoproterozoic and Mesozoic sedimentary
covers and the lack of geochemical and isotopic data.

The basement terranes of the SFP comprise the crust older than 1.8 Ga, including TTG
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domes, sin to post-collisional plutonism, greenstone belts, and metasedimentary sequences.
Rhyacian-Orosirian orogenies (2.2-1.8 Ga) in SFP include the following basement domains
and tectonic settings (Fig. 1-C): i) the Belo Horizonte Domain and the Mineiro Belt in the south
portion of the SFC (Avila et al., 2010; 2014; Alkmim & Teixeira , 2017; Bruno et al., 2020;
2021; Valeriano et al., 2022); ii) the Eastern Bahia Orogenic Domain, comprising the Archean
blocks Gavido, Sobradinho, Jequié and Serrinha merged by the Itabuna-Salvador-Curaca
Orogenic Belt (Barbosa & Sabate, 2004; Cruz et al., 2016; Barbosa et al. 2017); iii) the
substratum of the marginal orogens of the Aracuai-Ribeira Belt (Pedrosa-Soares et al., 2000;
Farina et al., 2016; Degler et al., 2018; Bruno et al., 2021; Grochowski et al., 2021), the Rio
Preto belt (Barros et al., 2020), The Riacho do Pontal Belt (Caxito et al., 2016) and Brasilia
Belt (Fuck et al., 2014; Cordeiro and Oliveira, 2017; Saboia et al., 2020) and; iv) the
metamorphic basement of the S&o Francisco basin, comprising the Guanambi-Correntina Block
(Barbosa et al., 2020; 2021), the Porteirinha Block (Silva et al., 2016; Bersan et al, 2020) and
other small exposures that underlies the Neoproterozoic intracratonic covers (Rezende et al.,
2018).

Geochronological U-Pb zircon data from the SFC metamorphic blocks reveal two key
phases of crustal production (Cordani et al., 1999). The first phase ranges from 3.1 to 2.7 Ga
and is associated with the emplacement of Archean plutonic Tonalite-Trondhjemite-
Granodiorite (TTG) cores (Barbosa & Sabate, 2004; Lana et al., 2013; Romano et al., 2013;
Teixeira et al., 2017; Barbosa et al., 2021). The second phase covers the Rhyacian period in the
2.2-2.0 Ga interval, which represents the peak of high-grade metamorphism, reworking, and
crustal production in the craton (Alkmim et al., 1998; Cordani et al., 1999; Alkmim and Noce,
2006; Hawkesworth et al., 2019). The study area is set in the metamorphic domain capped by
the S&o Francisco basin covers in the central-north region of the SFC referred as the Guanambi-
Correntina Block (GCB; Fig 14; Brito Neves et al., 1980; Barbosa & Dominguez, 1996).

4.2.2 The Guanambi Correntina Block

The Guanambi-Correntina Block (GCB, Fig. 14-A, Tabela 2) is defined as an
association of Archean granitic-greenstone terrains, including the Favelandia Complex, the
Santa Isabel Complex, the Riacho do Santana volcano-sedimentary sequence, and the

Paleoproterozoic Guanambi batholite (Barbosa et al., 2020; 2021). The older crust recognized



49

in the GCB s represented by the Favelandia Complex, dated at 3648 + 69 Ma (zircon U-Pb
LA-ICP-MS) and Sm/Nd Tpm = 3.9 Ga (Barbosa et al., 2013; Rosa et al., 1999). The GCB
experienced two major magmatic events that involved Archean crust recycling and the
amalgamation of accretionary orogens (Barbosa et al., 2020). The first event corresponds to the
emplacement of K-granitoid from the recycling oceanic crust and previous 3.4-3.3 Ga Archean
rocks in the Neoarchean period (3.1-2.7 Ga). The second event is represented by the felsic
magmatism in the Rhyacian (2.1 Ga), with partial melting and reworking of the previous
Neoarchean crust (Barbosa et al., 2013; Barbosa et al., 2020). According to Barros et al. (2020),
the Cristalandia do Piaui, Porteirinha, and GCB were all part of the same crustal segment, as
evidenced by similar lithogeochemical, isotopic, and geochronological data. The data available
for the GCB derives mainly from its limits with Gavido block, while its inner portion remains

poorly understood (close to the peak of Bouguer gravimetric anomalies; Fig. 13).

The basement exposures of the GCB in the western Sdo Francisco River (also regarded
to as “Correntina erosive window” by Barbosa et al., 2021; Mascarenhas and Garcia, 1989,
Davila and Kuyumjian, 2005; Fig. 14-B) are described as migmatites, gneisses, sub-alkaline to
alkaline magmatic rocks, deformed metasedimentary layers, and isotropic granitoids (Andrade
et al., 1981; Bonfim et al., 1984; Moraes Filho, 1986). These limited exposures are
unconformably overlain by the Neoproterozoic Bambui Group and the Mesozoic Urucuia
Group. According to previous Rb-Sr geochronology, these basement exposures belong to
Paleoproterozoic crust (Mascarenhas and Garcia 1989; Moraes Filho et al., 1997; Bonfim et al.,
1984; Andrade et al., 1981) and are part of the same Bouguer gravimetric domain as the
eastward occurrences (Fig. 13). Despite the lithological set observed in these exposures presents
similar characterization to the rocks in the eastern GCB (Barbosa et al., 2021; 2020; Barros et
al., 2020), a lack of detailed studies and geological mapping has precluded the identification of
the overall geological individualization, with open debates over its unit’s definition and

potential correlations with other basement terranes in the GCB and the SFP.

Two major units are described in the Correntina region: the Correntina Complex
(including the metasedimentary Extrema Formation) and the Rio Corrente Suite (Table 2). Data
assembled by Bonfim et al. (1984) in this region presented Rb-Sr isochrones with ages of 2.4—
1.9 Ga for samples of gneisses, sienites, and migmatites. The metasedimentary unit in the city
of Correntina, known as the Extrema Formation, was initially described by Andrade et al.
(1981). In a subsequent study, Davila and Kuyumjian (2005) were able to identify sin-
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collisional intrusive granitoids that are associated with volcanic arc environments. Barbosa et

al. (2021) provide U-Pb zircon ages ranging from 2.18 to 2.11 Ga for sub-alkaline rocks found
within the Correntina Complex and Rio Corrente Suite.

Figure 13 — The S&o Francisco paleocontinent in eastern Brazil and related Archean and
Paleoproterozoic terranes
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Shear zones and compressional faults mark the contacts among the WGCB units (Fig.
14-B). At least two deformation episodes have been identified in the Correntina Complex. The
first is associated with compressive deformation that formed the main schistosity, while the
second is associated with an extensional event that was responsible for the creation of pull-apart

basins and normal faults (Davila and Kuyumjian, 2005).

Table 2 — Description of the units in the Guanambi-Correntina block

Domain Unit Age Lithology References
3.6Ga(1)
. -Pb, zr . . .
Favelandia U-Pb, 2 TTG gneisses, migmatites and
Complex 3.3-3.35 ranulites 12,4
P Ga(2) g
U-Pb, zr
Riacho do Ultrabasic and basic magmatism,
Eastern Santana 2.22 Ga with clastic and chemical 1,4
Domain Sequence metasedimentary rocks
Santa lzabel 2.0 _(i)'é Ga Gneisses, migmatites, granulites with 194
Complex U-Pb, 2r dioritic enclaves
. 1.9-2.06 .. . . .
Guanambi Ga (1) Syenitic and monzonitic granites with 14
Batolith minor monzodiorites '
U-Pb, zr
1.9 Ga(5)
Rb-Sr, WR Gneisses, migmatites, mafic to
. 2.06-2.41 intermediary plutonics, intermediary 3,5,8,9
Correntina . .
Complex Ga (5) to felsic volcanism
Western P K-Ar, anf, bt
Domain Extrema Formation: clastic and
- . . 6,7,8,9
chemical metasedimentary rocks
. 2.11-2.16
Rio Corrente Ga (3) Syenitic and monzonitic granites 3,6,7.8,9

Suite

U-Pb, zr
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Figure 14 — A) Tectonic framework of the Guanambi-Correntina Block and compilation of
geochronological data, adapted from Barbosa et al., (2021, 2020, and 2013), and references
therein. B) The Western Guanambi-Correntina block (WGCB)
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4.2.2.1 The Correntina Complex

The gneissic and plutonic basement with exposure in the region of Correntina is referred
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to as the Correntina Complex (Bonfim et al., 1984), and is subdivided into two main lithological
types: (i) migmatite-gneiss complexes of granodioritic composition, and (ii) migmatite-granitic
complexes showing quartz-feldspar mobilizations. Mascarenhas and Garcia (1989) obtained
Rb-Sr ages of 1.97 to 2.02 Ga, which are correlated to the Orosirian migmatization in the east
sector of the GCB (Bonfim et al., 1984; Mascarenhas and Garcia, 1989; Barbosa et al., 2020).
This unit encompasses rocks ranging from sub-alkaline, calc-alkalic and alkali-calcic magmatic
series, with enriched LREEs and LILEs, except Ba (Barbosa et al., 2021). Gabbros included in
this unit were described with typical E-MORB signatures, while felsic granitoids presented
REE patterns as a mixture of GLOSS and E-MORB (Barbosa et al., 2021).

The metavolcanosedimentary units in the region of Correntina are encompassed in the
Extrema Formation (EF; Andrade et al., 1981), and are included in the Correntina Complex. It
comprises phyllites, mica-schists, lenses of metacherts, and quartzites submitted to greenschist
facies metamorphism. The Extrema Formation units are additionally distinguished by the
presence of metarhyollites and metarhyodacites (Barbosa et al., 2021). Previous studies have
recognized in the Extrema Formation the correlation with stocks of metadiorites,
metamonzonites, metatonalites, metagranodiorites, and porphyritic metaquartz-syenites
intrusive on gneisses and migmatites (Davila and Kuyumjian, 2005). The stock rocks are then
intruded by metagabbro and metapyroxenites dikes and sills, as well as quartz veins and

pegmatites (Davila and Kuyumjian, 2005).

4.2.2.2 Rio Corrente Suite

The felsic granites that intrude the Correntina Complex are defined as the Rio Corrente
Suite (RC; Bonfim et al. 1984; Moraes Filho et al., 1997, Souza et al., 2003; Barbosa et al.,
2021). Bonfim et al. (1984) recognize alkaline to calc-alkaline magmatic filiations,
respectively: (i) hornblende-rose-syenites; and (ii) monzonites, tonalites, and granodiorites
named as undivided granitoids. Alkaline syenites and syenodiorites from the shoshonitic class
are also described locally. Lithogeochemical data and U-Pb ages from Barbosa et al. (2021)
points out to a sin-collisional magmatism that occurred between 2.18 and 2.11 Ga, presenting
geochronologic and geochemical correlations with the Guanambi Batholite that is exposed to
the east of the S&o Francisco River (Barbosa et al., 2021; Barbosa et al. 2020; Rosa et al., 2000).
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4.3 Materials and Methods

This study was based on new surface data, petrographic descriptions, whole rock
geochemistry and U-Pb-Hf and Sm-Nd isotopic analyses, as well as the integration of available
aerogeophysical maps and literature. We collected data in 186 stations in the field, described
31 thin-sections and analyzed 29 samples for whole rock geochemistry and four samples for
isotopic analysis. All materials and methods adopted herein can be assessed in the Appendix

Supplementary Material A, B and C.

4.4 Results

4.4.1 Local Geology and Petrography

The Correntina Complex and Rio Corrente Suite are defined by NE-elongated
discontinuous exposures and are unconformably overlain by the sedimentary rocks of the
Ediacaran-Cambrian Bambui Group, the Cretaceous Urucuia Group and for last Cenozoic
sediments (Fig. 15). The Table 3 summarizes the main petrographic aspects of the studied units,
which are detailed in the next sections. For this purpose, the Correntina Complex was divided
into three subunits according to their field relationship, and lithogeochemistry presented in the
section 4.3, from the oldest to the youngest: i) metaplutonic unit composed of mafic and
intermediate magmatism; (ii) intrusive metavolcanic rocks; and (iii) metasedimentary rocks

referred as Extrema Formation.
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Table 3 — Petrological characteristics of the mapped lithologies in the Correntina Complex and
Rio Corrente Suite. Mineral abbreviations from Whitney and Evans (2010)

Geological Unit

Correntina
Complex
(Paleoproterozoic)

Rio Corrente Suite
(Paleoproterozoic)

Pyroclastics (PG)
(Mesoproterozoic)

Sub-Unit

Metaplutonic

Metavolcanic

Metasedimentary

(Extrema
Formation)

Petrogenetic
Group
Sub-Alkaline
(SAM)

Porphyroclastic
and
Pseudotachylitic

Metadacite (DG)

Porphyritic
Metarhyolite
(RG)

Mesocratic
Granite (RC-M)

Leucogranite
(RC-L)

Alkaline (RC-A)

Lithology

metatonalites,
metagranodiorites,
actinolite
amphibolites, and
actinolite schists
quartz metaandesites,
metadacites,
metarhyodacites

metarhyolites and
metaalkali-rhyolites

metacherts,
ferruginous schists,
graphite-schists,
phyllites,
metagreywackes,
metaarkoses, and
guartzites
titanite-biotite
metagranite

biotite metagranites

metamonzogranites
and metaquartz
monzonites

ignimbrites

Frequent
Mineralogy
Hbl + Act + Bt
+ Pl + Qz +
OpxTrxTtn
+ Zr + Ep %
Ap £ Gt + Ms
PI+Qz+Bt+
Op = Ms +Kfs
+ Chl £ Ttn
Zr £ Ep £ Ap

+ Gt

Qz + Or/Kfs +
Bt+Op+Pl+
Mc + Chl £
Ms+ Ttn+ Zr
+tEptAp

Qz+Pl+0Or+
Mc + Bt + Chl
* Ms £ Ttn &
OptZr
Qz+Pl+0r+
Mc + Bt + Zr
*Ep
Qz+Pl+0Or+
Mc + Bt + Chl
+ Op £ Ttn %
Zr £ Ep £ Ap
+ Gt + Ms +
Cb
Qz+ Ms + Op
+ Gt
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Figure 15 — A) Overview of the study area in the city of Correntina. B) Lithological Map of the

detailed area with location of major faults, shear zones and analyzed samples. C) Geological

sections of the study area
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4.4.1.1 Correntina Complex

4.4.1.1.1 Metaplutonic Unit

The metaplutonic association is composed of large coarse-grained mesocratic granitoid
bodies presenting dikes, stocks, and enclaves of amphibolites (Fig. 16-A) and it is in tectonic
contact with the metasedimentary unit. The rocks are generally coarse-grained to porphyritic.
The metaplutonic unit is composed by metatonalites, biotite metagranodiorites, hornblende
metagranodiorites, actinolite amphibolites, and actinolite schists. The most frequent lithology
is the hornblende metagranodiorite (samples GBP107, GBP147, and GBP155), composed of
feldspar porphyroclasts embedded in a foliated matrix of quartz, hornblende, biotite, chlorite,
and microcline (Fig. 16-B). Apatite, titanite, zircon, and opaque minerals form the accessory
phases. Hornblende is locally absent, and biotite-chlorite-titanite-opaques form the main mafic
aggregates. Plagioclase compositional zoning is evidenced by the saussuritized cores
suggesting a Ca-rich composition in relation to rims, and quartz grains exhibit sub-grain
division and undulous extinction.

The hornblende amphibolite (sample GBP112) is observed in a discontinuous body
characterized by contractional shear zones and strong hydrothermal alteration (Fig. 16-C). It
exhibits a granolepidoblastic texture composed of hornblende, biotite, and plagioclase
porphyroclasts oriented in an inequigranular coarse-grained texture (Fig. 16-D). The matrix is
composed of biotite, plagioclase, quartz, opaque minerals, titanite, and traces of zircon and
apatite. The actinolite amphibolite (sample GBP040) and actinolite schist (samples GBP39,
GBP60, and GBP60v) occur associated, corresponding to intrusive stocks in the metatonalitic
plutons. The actinolite amphibolite is nematogranoblastic and formed by actinolite, hornblende,
and plagioclase in a fine-grained matrix of quartz, biotite, chlorite, opaque minerals, and
tremolite. Actinolite occurs as a substitution phase in hornblende, tremolite as post-tectonic
grains and plagioclase often present poiquilitic texture in hornblende (Fig. 16-E). Titanite,
zircon, and apatite constitute the accessory phases. Plagioclase is highly saussuritized, with
frequent sericite and apatite inclusions in the cores. The mineralogy of actinolite-schists is

similar, but it presents mylonitic fabrics with a post-tectonic actinolite overprint (Fig. 16-F).
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Flgure 16 — Field and mlcroscoplc aspects of the Correntlna Complex Metaplutonic unit

A- Mafic enclave in porphyritic hornblende granodiorites; B- Hornblende, titanite and biotite in a coarse-
grained matrix of quartz and feldspar in metagranodiorite (GBP107; NP); C- Hornblende-amphibolite
outcrop in GBP112; D- Granolepidoblastic texture of hornblende amphibolite (GBP112; NP); E-
Poiquiloblastic hornblende partially replaced by actinolite (GBP40); F- Metamorphic actinolite
overprint in biotite matrix of actinolite schist (GBP39; NP).
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4.4.1.1.2 Metavolcanic Unit

The metavolcanic unit is characterized by a system of dykes of andesitic to rhyolitic
composition. The occurrence of the metavolcanic rocks is restricted to the major shear zone of
the research area, where they can be divided into two subgroups according to petrographic
features: (a) porphyroclastic and tachylitic metadacites (DG), and (b) porphyritic metarhyolites
(RG).

The porphyroclastic metadacitic group (DG) includes metaquartz-andesites (GBP53
and GBPO057), metadacites (GBPO077), and metarhyodacites (GBP033, GBP035, GBP086,
GBP092 and GBP116). The DG group occurs at the contact with the metasedimentary unit in
the form of strongly deformed sub-vertical bodies, presenting coarse feldspar porphyroclasts
that are involved in a protomylonitic mica schistosity (Fig. 17-A, Fig. 17-B). The primary
mineral assemblage is composed of plagioclase, quartz, biotite, and opaque minerals, with
zircon, allanite, and apatite as the accessory minerals. In smaller shear zones within the
metaplutonic unit, the fine-grained examples develop pseudo-tachylitic and mylonitic fabrics
with quartz, feldspar, and opaques in a matrix rich in volcanic glass.

The porphyritic metarhyolite group (RG) contains metarhyolites (GBP052 and
GBP154b) and metaalkali-rhyolites (GBP139) with low deformed porphyritic textures,
characterized as end members of an acid composition affiliation. They are found in dykes and
sills in the metaplutonic and metasedimentary units (Fig. 17-C). These rocks present K-feldspar
phenocrystals in a fine-grained felsic matrix with quartz, K-feldspar, biotite, plagioclase,
muscovite, and opaque minerals (Fig. 17-D). Rare chlorite, hornblende, and epidote are

secondary minerals, and zircon is observed as accessories.

4.4.1.1.3 Metasedimentary Unit — Extrema Formation

The metasedimentary unit includes two separate successions: i) metacherts, schists,
metagraywackes, and phyllites, and ii) metarkoses and muscovite quartzites. Outcrop scale
metacherts are formed by red and white laminations commonly encountered with quartz mica
schists (Fig. 17-E). Thin layers of phyllites and graphite schists are found interbedded with
metarkoses and muscovite quartzites, with the topmost layers comprise muscovite quartzites,

with cross-stratification and meso-scale folding along the major foliation strike (Fig. 17-F).
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Figure 17 — Field and microscopic aspects of the metavolcanic and metasedimentary units of the
Correntina Complex
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A- Metaquartz andesite with high-dip foliation (Sample GBP53). B- Mylonitic texture in rhyodacite of
sample GBP33 presenting anastomosed mica foliation and fractured feldspar augens (NX); C- Layered
rhyolite intrusion in mafic schists; D- Porphyritic texture in rhyolite of sample GBP139 (NP). E- Vertical
foliation in iron rich mica-schists of the Extrema Formation; F- Cross bedded muscovite-quartzite
outcrop of the Extrema Formation.
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4.4.1.2 Rio Corrente Suite

The Rio Corrente Suite is composed of metagranites with porphyroclastic texture
intrusive in the metaplutonic and metasedimentary rocks of the Correntina Complex. The rocks
in this unit are subdivided into porphyroclastic mesocratic (RC-M), equigranular leucocratic
(RC-L) and alkaline metassomatic (RC-A) members.

Figure 18 — Field and rpicroscoic aspects of metagranitoids of Rio Corrente Suite.
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A- Porphyritic texture in granites of the mesocratic facies; B- Coarse granoblastic texture in granite of
sample GBP001 (NX); C- Isotropic texture of biotite-leucogranite; D- Equigranular texture of biotite
leucogranite, GBP171 (NX). E-Isotropic equigranular fine-grained metasienogranite (GBP154); F-
Mylonitic sienogranite (GBP63) with inlet showing S-C foliation (NX).
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The porphyroclastic mesocratic metagranites (GBP01, GBP06i) contain coarse-grained
feldspar in a matrix of quartz, biotite, and plagioclase (Fig. 18-A). An incipient foliation is
formed by the orientation of plagioclase, K-feldspar phenocrysts, and biotite-titanite aggregates
with quartz. Zircon and apatite form the accessory phases, and chlorite, epidote, allanite,
muscovite, sericite, carbonate, and opagque minerals are the common secondary phases (Fig. 18-
B). Quartz veins parallel to the main foliation are present in the equigranular leucogranites (Fig.
18-C). Samples GBP21 and GBP171 are reported with biotite forming the main mafic mineral
in a sub-vertical foliation plane. The granular framework presents orthoclase, microcline,
plagioclase, biotite, quartz, and opaque minerals as main minerals and zircon and apatite as
accessory phases (Fig. 18-D).

The alkaline metassomatic granitoids (RC-A) are observed mainly in the shear zone that
separates the metaplutonic and metasedimentary rocks of the Correntina Complex. The
magmatic rocks include isotropic to less deformed metamonzogranites (GBP38, GBP43, and
GBP58), quartz metamonzonites (GBP154), and subordinately metasienogranites (GBP63),
often presenting reddish aplite veins and diffuse fluid percolations (Fig. 18-E). The alkaline
granitoids have coarse-grained lepidogranoblastic textures marked by oriented biotite and are
composed of orthoclase, plagioclase, quartz, biotite, opaques, and occasional microcline,
hornblende, and titanite (Fig. 18-F). Zircon, ilmenite, and apatite are the main accessories, and
epidote, chlorite, sericite, carbonate, and goethite are secondary phases. Titanite can be found

in fine to medium crystals, inclusions, or ex-solutions with opaques, hornblende, and biotite.

4.4.1.3 Pyroclastic Deposits

The deposits of ignimbrites overlie the Extrema Formation and the Rio Corrente Suite
on an unconformity surface. The deposits are formed of a gray fine-grained matrix with high
porosity that hosts lithics, pumice fragments, and anhedral grains of quartz, opaque minerals,
muscovite, and ash layers on top. The ignimbrite deposits are crosscut by NE-trending quartz

veins and coarse muscovite booklets, suggesting a highly hydrothermal environment.
4.4.2 Tectonic Architecture

The aerogeophysical regional map exhibit distinct magnetic domains within the western

Guananbi-Correntina block and are limited by large-scale, NE-trending shear zones (Alves



63

2020; Figs. 14 and 15). These magnetic linaments affects the entire basement assemblage
juxtaposing different igneous and metavolcano-sedimentary units (Fig. 15). Mesoscale
structures include different generations of folds, axial plane foliations, mylonitic foliations,
mineral stretching lineations, stretched clasts, and other fabric elements that deform or
transpose both bedding planes (So) and preexisting magmatic foliations. In metasedimentary
rocks of the Extrema Formation, the bedding planes are defined by the planar and cross-
lamination observed in metapelites and quartzites, respectively, while in magmatic rocks the
foliation is marked by the alignment of amphibole-biotite cumulates, feldspar porphyries, and
mafic enclaves.

First-generation foliation is represented by a steeply-dipping and N30E-trending
schistosity, which is specially developed in metaplutonic and metasedimentary rocks and may
dip either to NW or SE, forming micro to mesoscale folds (Sn; Fig. 19-A, D). The schistosity
planes are defined by the orientation of biotite, amphibole, and feldspar porphyroclasts, and
hosts a downdip to obligue stretching lineation defined in quartz or feldspar porphyroclasts of
metaplutonic and metavolcanic rocks (Le, Fig. 19-B, D). They are affected by a crenulation
cleavage (Sn+1; Fig. 19-A), which in turn, occupy the axial plane of micro- to meso-scale kink
bands and chevron folds, and form a crenulation lineation (L, Fig. 19-A, D) parallel to the
N30E strike.

Within large-scale shear zones, the main schistosity is affected by a mylonitic foliation
(Sm, Fig. 19-C, D) that is exclusively found in S or L tectonites. They form narrow mica-rich
highly deformed zones, S-C fabrics in the metaplutonic rocks or shear bands with ribbons of
quartz and felspar in the metavolcanic unit. The mylonitic foliation hosts a strike-parallel to
oblique stretching lineation (Lem) defined by quartz or feldspar porphyroclasts and indicating a
dominant strike-slip movement component (e.g., Carreras et al., 2010, 2012). Metadacites and
metarhyodacites show pseudo-tachylite bands indicating brittle-plastic to plastic deformation
conditions that involved grain boundary sliding and shear glass formation (Fig. 19-C). The Rio
Corrente suite rocks are, in general, less deformed. The main structure observed affecting its
magmatic rocks is a schistosity characterized by steeply-dipping and mica-rich planes hosting
a downdip strechting lineation formed by feldpsar and amphibole porphyroclasts. A late
generation of structures comprise acid dikes and sills composed of metaalkali-rhyolitic rocks

affecting the plutonic and metasedimentary units of the Correntina Complex.
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Figure 19 — Tectonic structures affecting the Correntina Complex in the study area
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A- Microfolding affecting Sn» and forming the Si.1 crenulation cleavage in mica-schist of Extrema
Formation (sample GBPO7; NP); B- Stretching lineation in dip direction formed in quartz porphyroclast
in the Correntina Complex metavolcanic unit (sample GBP33; NP); C- Mylonitic fabric in Sy plane
(Sample GBP77; NP). D- Stereograms of the mentioned structures (see text for references).

4.4.3 Whole Rock Geochemistry

Eighteen samples from Correntina Complex and nine samples from Rio Corrente Suite
were analyzed for whole-rock geochemistry for major and trace element analysis. The samples
were categorized based on their petrographic descriptions. The geochemical data results are
shown in Appendix—Supplementary Data B.

4.4.3.1 Correntina Complex — Metaplutonic Unit (SAM)

The metaplutonic samples are sub-alkaline, classified as calc-alkaline (Barker and Arth,
1976; Fig. 19-A), with SiO> levels ranging from 52.7 to 64.5 wt.%. They are defined as gabbro-
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diorites, diorites, and quartz-diorites in the TAS diagram (Cox et al., 1989; Fig 20-B), are high-
K calc-alkaline (K20/Na20 from 0.42-0.67; Fig 20-C) and have metaluminous to slightly
peraluminous distinctions (0.48A/CNK 1.04; Fig 20-D). The majority of the samples are
magnesian (FeO/FeO+MgO 0.81; Frost et al. (2001), calcic to alkali-calcic, and Cordilleran-
type, indicating I-type granitoids (Fig. 20-E, F). All samples contain a high concentration of
ferromagnesian oxides (20.88 wt.% > FeOr+MgO+MnO+TiO, > 7.45 wt.%) and CaO (9.18 to
2.54 wt.%) (Fig. 20-G), with KO enrichments emphasized in diorites and quartz diorites (Fig.
20-B; samples GBP39, GBP107, GBP147, and GBP155). SiO> content in the SAM group is
associated with enrichment in LILEs (Ba, Sr) and HFSE (Nb, Zr, and Hf) and depletion in #Mg
and compatible elements (V, Co, Ni, Cr, and Ti) (Supplementary Data B). The ratios Sr/Y and
Ba/Nb are used to group the garnet fractionation patterns and distinguish between sources that
are influenced by aqueous fluids (which are high in LILEs and low in HFSE) and hydrous melts
(which are enriched in both LILEs and HFSE). The samples GBP155, GBP112, and GBP107
represent gabbro-diorites, diorites and quartz diorites with the greatest values in both ratios,
indicating a major effect of aqueous fluids and sources characterized by elevated garnet
partitioning characteristics.

The Boynton (1984) chondrite-normalized REE patterns (Fig. 21-A) show negative
slopes with no Eu/Eu* deep negative anomalies. The Lan/Ybn ratios vary from 5.07-31.89,
whereas GBP107 presents the only positive anomaly in Eu*/Eu =1.33. The multi-elementary
diagram (Fig. 21-B) normalized to the primitive mantle (Sun and McDonough,1989) shows
typical arc-related rock characteristics, including enrichment of LILEs (Ba, Cs), Zr, Sr, and
LREEs and depletion of Nb, P, and Ti. Except for samples GBP107 (quartz-diorite) and
GBP112 (gabbro-diorite), the SAM samples show enrichment in LREEs and LILEs and
depletion in HREEsS in the lower continental crust reservoir of Taylor and McLennon (1995),
where the HREE patterns are similar of the lower crust (Weaver and Tarney, 1984) and the

lower continental crust (Taylor and McLennan, 1995).
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Figure 20 — Major element diagrams for plutonic rock classification and tectonic discrimination
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Figure 21 — REE diagrams based on chondrite normalization values of Boynton (1984); and
Multi-element “Spider” diagrams normalized in the primitive mantle values of Sun &
McDonough (1989)
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4.4.3.2 Correntina Complex — Metavolcanic Unit

4.4.3.2.1 Metadacitic Group (DG)

The metadacite composition group contains intermediary silica values (63.4—70.7 wt.%)
and high Al203(14.3—15.6 wt.%), FeOr (3.0-6.1 wt.%), and CaO (0.3-2.44 wt.%). The samples
are clustered in a wide range of fields in the Peccerillo and Taylor (1976) diagram (Fig. 20-C),
from the calc-alkaline to the shoshonite series, presenting KO percentages ranging from 1.79
to 4.7 wt. % and K>O/NaO ratios ranging from 0.4 to 5.26. The metadacite group exhibit
peraluminous affiliation (0.95>A/CNK>2.1; Fig. 20-D) with the peak in peraluminous
character on the sample GBP033 (A/CNK=2.1; K>O/Na,0=5.26) of this group. The metadacite
group shows enrichments in LILEs (Ba, Sr), #Mg and compatible elements (V, Co, Ni). They
present decreasing partition coefficients in melts for HFSEs (Zr, Hf, Nb), implying in a strong
affinity with the sources of the metaplutonic unit (Fig. 20-G; Supplementary Data B). This
affiliation is also connected to the pairings Sr-CaO, Ba-K20 and Rb-K20, indicating that the
fractionation process was controlled during crystallization by plagioclase, biotite, and K-
feldspar. Consequently, the observed inverse relationship between Sr/Y-SiO2 and stable Y
values indicates that Ca-plagioclase and/or hornblende were retained as residual minerals
enriched in Sr throughout the process of melt extraction from the protolith. In contrast to the
lower continental crust reservoir, the REE chondrite-normalized plot (Fig. 21-C) shows a strong
negative slope, indicating enrichment in LREEs and depletion in HREEs (Taylor and
McLennon, 1995). The Lan/Ybn ratios vary between 15.01 and 22.99, with small negative
Eu/Eu* anomalies (0.68-0.94). When related to the metaplutonic unit, the primitive-mantle
spider diagram (Fig. 21-D) shows enrichments in Cs, Ba, Th, U, and K and depletions in HFSE
(Zr, Nb). Similarly, the samples show the same pattern of arc-related rocks (Nb, P, Ti throughs)
and Sr levels. Such immobile components have a high solubility in aqueous fluids, meaning
that amphibole and mica are broken down during melt extraction and that plagioclase has a

limited influence in fractionation (Zheng, 2019).

4.4.3.2.2 The Metarhyolitic Group (RG)

The RG presents the SiO, percentage ranging from 74.8-77 wt.%, Al2O3 from 12.2—
13.3 wt.%, and CaO 0.05-0.4 wt.%, therefore exclusively classified as alkali-rhyolites in the
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R1-R2 diagram (De la Roche et al., 1980; not shown). The samples are clustered in the high-K
calc-alkaline field, with K2O from 4.39-5 wt.%, and K2O/Na2O ratios in the interval 1.1-1.7
(Fig. 20-C). They present slightly peraluminous affiliations (A/CNK 1.04—1.23; Fig. 20-D), and
are frequently deficient in LILEs (Ba, Sr, Cs) and compatible elements (V, Co, Ni) in
perspective of the metadacitic group, but are enriched in Rb, Th, U, HFSE (Nb, Zr), and HREES
(Supplementary Data B). When compared to the lower continental crust reservoir, the samples
exhibit Eu/Eu* anomalies (0.31) and a smooth negative slope (LaN/YbN = 0.6-11) in the REE
chondrite-normalized diagram (Fig. 21-C). These samples improve the HFSE enrichments in
the mantle-primitive normalized spider diagram (especially in Nb, Zr, and HREES), as well as
the Sr, P, and Ti throughs when compared to the DG group (Fig. 21-D). Additionally, compared
to the metadacitic group, the metarhyollites have a lower Sr/Y ratio (2.4) and Sr-CaO percent,
revealing that the melt extraction originated from hydrous melts with little garnet fractionation
(low Sr/Y) and mantle wedge (high Nb, Zr) and sediment melt (high Rb, Th, and U) signatures

from the subarc area.

4.4.3.3 Rio Corrente Suite

The Rio Corrente suite is included in the calc-alkaline series (Baker and Arth, 1976;
Fig. 20-A), presenting nine samples categorized as granites and syenites with SiO content
ranging from 66.2 to 73.5 wt.%, Al,O3 13.8-15.1 wt.%, and FeOt 1.5-5.1 wt.%. The samples
are sub-alkaline (Fig. 20-B), with high-K calc-alkaline affiliation (KO 3.4-4.8 wt.%;
K20O/Na,O=1.1-1.3; Fig. 20-C). The subalkaline samples are divergent in the A/CNK diagram,
where the mesocratic metagranites (RC-M) are metaluminous (Fig. 20-D; A/CNK = 1.0 wt.%)
and the leucogranites (RC-L) are peraluminous (Fig. 20-D; A/CNK=1.15). In the Frost et al.
(2001) tectonic discrimination diagrams, these samples are in the interference field for
Cordilleran and A-type granitoids (Fig. 20-E, F), being divergent, with mesocratic granites in
the calc-alkalic to alkali-calcic and magnesian fields, while the leucocratic granites are set in
the alkali-calcic and ferroanfields (Fig. 20-E, F); Major components of the Rio Corrente Suite
(Fig. 20-G; Supplementary Data B) place this unit in the fractionation series of the Correntina
Complex metaplutonic unit, presenting positive correlations for MgO, FeOt, Ca0, Al.O3, K20,
and Na2O. Exceptions include depletions in LILEs (Ba, Cs) and HFSE (Zr, Hf, Nb), indicating
different melting processes at the crustal level.
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The higher Sr/Y (20.1-20.9) and Ba/Nb (85-95) ratios in mesocratic granites indicate a
deeper depth of extraction of these melts, which is particularly selective for LILESs, and strongly
influenced by amphibole and biotite dehydration in the mantle peridotite. The REE chondrite-
normalized plot (Fig. 21-E) shows a sharp negative slope, with a high enrichment in LILEs, flat
values for HREEs (Lan/Ybn = 14.05 to 16.77), and negative Eu/Eu* anomalies (0.52 to 0.71).
In the mantle-normalized spider diagram (Fig. 21-F), the metagranite samples present higher
positive anomalies for LILEs (Cs, Rb, Ba), radioactive elements (Th, U), and deep negative Nb,
P, and Ti anomalies. LILEs and LREEs are enriched in comparison to the upper continental
crust reservoir in both charts (Taylor and McLennon, 1995), whereas HFSE and HREEs are
depleted. When compared to the mesocratic granites, the leucocratic granites show higher
enrichments in Rb, Th, U, Nb, and Ta and lower depletions in Ba, Sr, Zr, and Hf. They exhibit
negative slopes in the chondrite normalized REE diagram, with lower Lan/Ybn ratios (6.7 to
13.09) and fixed Eu/Eu* (0.35). The mantle-normalized diagrams present enrichments in U,
Th, and HREEs, and depletions in Nb, P, and Ti concerning the upper continental crust reservoir
(Taylor and McLennon, 1995).

The alkaline group (RC-A; Fig. 20-B) consists of metagranites and metasienites that
intersects the shoshonitic series, showing KO from 5.13 to 6.12 wt.% and K>O/Na.O ratios
ranging from 0.9 to 1.45 (Fig. 20-C). The alkaline group samples have metaluminous
composition (A/CNK1; Fig. 20-D), alkali-calcic to alkalic association, and ferroan affiliation
(FeO/FeO+MgO > 0.8), all of which are congruent with the A-type granite (Frost et al. (2001)
(Fig. 20-E, F). In the major element Harker diagrams (Fig. 20-G), the samples display
decreasing values of ferromagnesian oxides (6.21 wt.% > FeOt+MgO+MnO+TiO, > 4.85
wt.%), CaO (1.08-2.19 wt.%), and Al2O3 (14.4-15.1 wt.%) with Si0O2 wt.%. The alkaline
metagranites have a high K>O enrichment, indicating that these rocks were influenced by
sources other than metaplutonic fractionation (Supplementary Data B). When compared to
Correntina Complex, the alkaline group exhibits enrichments of Ba, Rb, Cs, Zr, Ta, Hf, Nb, and
REE while depleting Sr and compatible elements (V, Co, Ni, Cr). The Sr/Y ratios ranged from
2.19 to 8.89, and the Ba/Nb ratios from 117 to 141, indicating that the alkaline melt origin is
associated with high fractionation processes from crustal magmatic sources. The REE diagram
in chondrite (Boynton, 1984; Fig. 20-C) shows enhanced negative slopes with substantial LREE
enrichment, prominent Eu/Eu* negative anomalies, and flat HREESs values. The LaN/YbN ratio
ranges from 14.37 to 17.69, while the Eu/Eu* ratio is from 0.44 to 0.76. When compared to the
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SAM in the spider diagram normalized to the primitive mantle (Sun and McDonough, 1989;
Fig. 20-D), the samples show relative enrichments in LILEs and LREEs and pronounced
throughs in Nb, P, and Ti. The main exceptions are marked by the pronounced Sr depletion and
the enrichment in HREEs. The alkaline group samples plots fit with the field of hybrid granites
from Laurent et al. (2014), showing enrichment of the elements when compared to the upper
continental crust from Taylor and McLennon (1995). When compared with the samples
obtained by Rosa et al. (1999) for the Rio Corrente Suite (Barbosa et al., 2021), the alkaline
metagranites exhibits a similar value for LREEs, but higher enrichment in HREEs. In the spider
diagram, the main differences are observed in the absence of Sr depletion and higher LILEs
values (Ba, Rb, and K).

4.4.4 U-Pb (LA-ICP-MS) zircon geochronology

On the Correntina Complex, the hornblende metagranodiorite of the metaplutonic unit
(GBP155) and the metarhyollite of the metarhyollitic group (GBP139) were investigated for U-
Pb zircon geochronology. The hornblende amphibolite from the Correntina Complex
metaplutonic unit (GBP112) and the mesocratic metagranite of the Rio Corrente Suite
(GBP001) were also chosen for this analysis, however, the results are inconclusive.
Neverthless, Supplementary Data A contains the analysis and data reduction, whereas
Supplementary Data C has the complete data record. Table 4 shows an overview of the ages

determined in this study and a compilation of U-Pb data from the CGB and its related terranes.

4.4.4.1 Correntina Complex SAM - Hornblende Granodiorite (GBP155)

The hornblende granodiorite zircon grains are equigranular, subhedral, and prismatic,
with dark irregular zonal cores surrounded by patchy to cloudy rims containing small inclusions
and fractures (Fig. 22-A). Th/U ratios range from 0.34 to 1.61. A discordia defined by 74
measurements from spots analyses in the cores yields an upper intercept age of 2,324.9 + 9.6
(MSWD = 3.9; 47 grains), which is regarded as the crystallization age of this sample (Fig. 22-
B). The bottom intercept yields an age of 348.9 = 7.5 Ma, interpreted as Pb loss with no

geological significance.
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4.4.4.2 Correntina Complex RG - Metalkali rhyolite (GBP139)

A single set of zircon grains exhibits weak oscillatory zoning in the metarhyolite (Fig.
22-C). The grains are free of inclusions and have prismatic euhedral morphologies. Th/U ratios
range from 0.36 to 0.85. Data from sixty-one spots analyses in the cores describe a discordia
(Fig. 22-D) with an upper intercept of 2,220.3 £ 5.5 Ma (MSWD=1.7, n=49). A lower intercept
at 247.3 £ 25.9 Ma, is interpreted as to Pb loss by diffusion, cannot be directly correlated to a
geological event. A Concordia age of 2,183.4 + 9.7 Ma was determined from 8 grains (MSWD
= 0.043, probability of concordance = 0.84). The latter is interpreted as the crystallization age
of metarhyolite in this setting.

4.4.5 Lu-Hf zircon isotopes

To provide accurate results in Hf isotopic models, the integrity of the U-Pb system must
be preserved to ensure that the system remains closed concerning isotopic loss (Vervoort et al.,
2016). Only the metalkali rhyolite (GBP139) provided a Concordia age and therefore it was the
only sample analyzed for Lu-Hf isotopes. The "®Hf/*""Hf ) and eHf( values were calculated
based on the 2,183+10 Ma (U-Pb Concordia age). The obtained Hf data is compared to data
from the literature (Fig. 23-A, B; Supplementary Data C). This sample exhibits 16Hf/*""Hf,
between 0.281547 and 0.281624, eHf() from +5.67 to +9.39 and Tom"" ages between 2.2-2.4
Ga (Fig. 23-A, B).
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Figure 22 — U-Pb analysis of the selected samples
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Table 4 — U-Pb zircon (LA-ICP-MS) geochronology and whole rock Sm-Nd and Rb-Sr analytical data for the Correntina Complex and Rio Corrente
Suite. Data from Barbosa et al. (2021) for the Rio Corrente Suite and Correntina Complex and from Barros et al. (2020) are presented for
comparison

Unit

Correntina
Complex
Metaplutonic
Unit
Correntina
Complex
Metavolcanic
Unit

Rio Corrente
Suite
Mesocratic
Granite
Correntina
Complex
Metaplutonic
Unit

Sample

GBP155

GBP139

GBP001

RL-29

Rock

Hbl-

Granodiorite

Rhyolite

Granite

Monzogranite

U-Pb (Age)

232419

21839

2181+31

Sm (ppm)

4.9

3.4

15.7

Nd (ppm)

27.2

15.6

22.2

98.0

147Sm/144N
d

0.108552

0.196058

0.093134

0.096900

143Nd/144N
d

0.511450

0.511727

0.511244

0.511254
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4.4.6 Whole-Rock Sm-Nd and Rb-Sr Isotopes

Only the hornblende granodiorite (GBP155) yielded results for the Rb-Sr and Sm-Nd
isotopic analyses. Its eNd =+3.1 and Tpwm age = 2,314 Ga compared to its U-Pb crystallization
age (2,324 £ 9 Ma) suggest that the source extraction presents a high juvenile component. The
negative fsmmng (-0.45), the relative depletion of *3Nd/***Nd with N-MORB (0.51319; Klein,
2003) and the 87Sr/%Sr;=0.7017, slightly higher than MORB, suggest that this melt extraction
interacted with the crustal sources during mobilization.

The metagranite (GBP0O01) of Rio Corrente Suite yielded ***Nd/***Nd(m=0.511752 and
147Sm/**4Nd=0.0931, which is consistent with significant crustal assimilation from mantle
extraction. However, the Tpm, and eNd(y could not recalculated as this sample presents an
inconclusive U-Pb crystallization age. The Rb-Sr isotopic system yielded 8’Sr/%®Srm)=0.736015
and ®Sr/%Sr»=0.7254, both of which are considered meaningful and consistent with high

crustal assimilation in upper crust levels.
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Figure 23 — Isotope geochemistry for the Hf magmatic zircons and whole rock Sm-Nd/Rb-Sr of
the Extrema Sequence and correlate basement units in the Sdo Francisco Paleocontinent
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(10) Cardoso et al., (2019); (11) Seixas et al., (2013).



78

4.5 Discussion

4.5.1 Petrogenetic Evolution

The Correntina Complex and Rio Corrente suite are consistent with the calc-alkaline
series derived from the evolution of low-pressure paths in continental magmatic arcs (Fig. 20,
Fig. 21; Barbarin, 1999; Nardi, 2016). Textural relationships indicate that the magma chamber
formed in an open system, possibly through several recharge pulses and the assimilation of new
sources in the intercumulus liquids (Davidson et al., 2007a; Slaby et al., 2002). Whole-rock
geochemistry suggests that the metaplutonic units are derived from the same source, however,
they show different evolution paths in relation to crustal assimilation. The tectonic classification
of granitoids proposed by Laurent et al. (2014) reveals that the metaplutonic unit found in the
Correntina Complex falls within the sanukitoid s.l. field, as depicted in Figure 21-C and D, as
well as Figure 24-A. This classification suggests that the metaplutonic unit is formed through
partial melting of high-K mafic rocks (Fig. 24-B), exhibiting higher amounts of Large lon
Lithophile Elements (LILEs) such as Ba and Sr, as well as compatible elements that align with
the signatures of Mid-Ocean Ridge Basalts (MORBS), including V, Co, and Ni.

In the immobile element plot presented by Laurent et al. (2014), the metaplutonic sub-
alkaline group exhibit characteristics similar to Ocean Island Basalts (OIB) signatures. These
signatures are resulted from the partial melting of the enriched mantle, as indicated by samples
GBP112, 40, 60, and 39 (Fig. 24-C). The observed depletion of HFSEs, LREE, and LILES in
these samples is found to be inversely correlated with the presence of apatite and rutile,
suggesting that the partial melting of the subducting slab plays a significant role on these
samples, while the influence of mantle wedge interaction is relatively lower (Minker et al.,
2004; Woodhead et al., 2001). The metaplutonic samples of intermediate composition
(GBP107, 147, 155) exhibit the most pronounced enrichment in immobile elements and are
associated with the classification of sanukitoids. This classification is attributed to their
significant interaction with aqueous fluids in the mantle wedge, where amphibole-rich
cumulates may incorporate significant water in mid-crustal levels, producing sources for melts
and fluids rich in incompatible elements such as LILE, HFSE, and LREEs (Davidson et al.,

2007b, Nandedkar et al., 2016). The melting of sediment layers during slab transport is linked
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to the development of hydrous melts, and the creation of aqueous fluids is connected to the
dehydration of subducted basalts (Zheng, 2019, Zheng et al., 2014, Taniuchi et al., 2020,
Cannao and Malaspina, 2018; Taniuchi et al., 2020), forming supercritical fluid phase with
continuum properties at the subarc level (Zheng, 2019).

The La/Yb and Dy/Dy* ratios are complementary indicators of crust differentiation,
especially in garnet fractionation (Lieu et al., 2019; Cannad and Malaspina, 2018; Davidson et
al., 2007a; Moyen, 2009). Most arc volcanoes exhibit decreasing Dy/Yb as amphibole favors
the incorporations of middle REEs (e.g. Dy) over heavy REEs (e.g. Yb) absorbed by garnet in
the sub-continental lithospheric mantle (SCLM) (Fig 21-D; Macpherson et al., 2006; Davidson
et al., 2007b). In calc-alkaline rocks, the concentrations of Sr and Y are influenced by the
stabilization of plagioclase, amphibole, and garnet, and the fractionation of these minerals may
be associated with the prevailing pressure-temperature (P-T) conditions they experienced
(Chiaradia, 2015). In the metavolcanic unit, samples presented subdivision between MORB
sources enriched in LREE (GBP35, 53, 57 and 77) and sources affected by crustal hydrous
meltings related with amphibole-clinopyroxene fractionation (GBP52 and 154b). The elevated
Sr/Y ratios observed in the adakite domain exemplified by GBP112, GBP107, GBP53, and
GBP57 are indicative of the presence of garnet in the residual rock (Fig. 24-E; Drummond and
Defant, 1990). The Th/Yb x Nb/Yb diagram plots all samples in the arc array field with a
positive correlation trend (Fig. 24-F; Condie and Kroner, 2013). The deeper stages of slab
subduction exhibit a petrogenetic connection with the metaplutonic and metavolcanic units of
intermediary-to-acid composition, suggesting these units were sourced by melts of high thermal
gradients (Pearce, 2008; Minker et al., 2004; Zheng, 2019). The metavolcanic unit of
Correntina Complex and the metagranites of the Rio Corrente suite have a strong affinity for
melts associated with sedimentary components during slab subduction because LILES
fractionate in aqueous fluids and Th is highly soluble in hydrous melts (Fig. 24-G; Woodhead
etal., 2001, Laurent et al., 2011).



Figure 24 — Petrogenetic evidence in Correntina Complex and Rio Corrente Suite
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A- Ternary diagram for granitoid tectonic classification by Laurent et al. (2014). B- Ternary diagram of
Laurent et al. (2014) with potential sources for granitoids in tectonic classification diagram presented in
(A). C- Plots of incompatible element content (S+Ba; La normalized to C1 chondrite value of Boynton
(1984); and the sum of HFSE= Nb+Zr+Y) plotted as a function of FeOt + MgO (wt.%) as in Laurent et
al. (2014). See text for explanations. D- Dy/Dy* vs Dyn/Yby diagram of Davidson et al. (2013). E- Sr/Y
vs Y plot after Defant and Drummond (1990). F- Th/Yb vs Nb/Yb for tectonic discrimination. Fields
after Condie and Kroner (2013). G- Th/Yb vs Ba/La for fluid/melt trace element signature. Fields after
Laurent et al. (2011).

Amphibole, magnetite, ilmenite, titanite, clinopyroxene and olivine fractionation can
correlate the fractionation trends observed in the studied units (Fig. 25-A, B) with amphibole-
garnet Iherzolites (samples GBP112, 107, 57, 53 and 35) or shallower melting depths in the
garnet-spinel transition (La/Yb x Y; Fig. 25-C). Phlogopite presents the higher partitioning for
volatile melts (including Rb, Ba, and K), inferring in sediment melt signatures from the
lithospheric mantle sources (Fig. 25-D; lonov et al., 1997; Guo et al., 2004). The decoupling of
HFSE (Nb-Ta-Zr-Hf) represents the very immobile elements in subduction fluids and evidence
the fractionation controls of Nb/Ta by the mantle wedge during subduction (Munker et al.,
2004). In the upper mantle eclogitic facies, Dnb/Drais high in rutile and low-Mg amphibole,
clinopyroxene, and garnet (Klemme et al., 2002). In addition, rutile presents a high partitioning
in Zr and low in REEs, therefore the pairs of Nb/Ta and Nb/La vs Zr/Sm are considered as a
potential proxy to indicate if rutile is present in the coexisting melts of eclogites (Fig. 25-E, F;
Munker et al., 2004; Jenner et al., 1993; Brenan et al., 1994).

In the upper mantle eclogites, the ratios of Nb/Ta and Zr/Hf will be lower, implying in
slab melts derived from MORB and/or OIB sources. In the alternative analysis, the high ratios
of Nb/Ta, Zr/Hf, and lower Zr/Nb suggest no rutile fractionation, and the enrichment in these
highly immobile elements must be sourced by enriched mantle components (GBP139; Foley et
al., 2002). Figures 25-E and F focus on the metavolcanic units, enhancing the rutile
fractionation in samples of higher Sr/Y values (GBP53, 57, and 35) and fractionation of low-
Mg amphibole in the melts of intermediary Sr/Y values and higher silica. Both subgroups can
be linked with the upper mantle eclogite sources, as they are more enriched in LILESs, and

present strong fractionation in rutile (low Nb/Ta and Nb/La).
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Figure 25 — Mineral fractionation in trace element signatures
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4.5.2 Evolutionary Stages and magma sources

The early Paleoproterozoic era has been recognized as the transition to widespread
modern plate tectonics (Cawood et al., 2018; Laurent et al., 2014; Gerya, 2014), when a
significative portion of Earth’s continental crust was formed (Belousova et al., 2010;
Hawkesworth et al., 2010, 2019, Foley et al., 2002). The progressive evolution of accretionary
orogens and the formation of intermediary composition magmatism (Brown et al., 1984; Nardi,

2016, Barbarin, 1999) upraised from higher dip subduction and slab-pull forces, shifting the
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magmatic arc structure to greater subduction rates and lower gradient paths (Staal et al., 2020).

The Paleoproterozoic arc subduction orogens exhibit two significant modifications,
which can be attributed to the findings of our study. This relationship is depicted in Figure 26,
which presents the continental arc evolutionary model for the Correntina Complex and Rio
Corrente Suite. The first is the development of the mantle wedge into the subduction process,
which lead to the local weakening of the forearc crust and allowed the formation of sanukitoids
(Martin et al., 2010; Heilimo et al., 2010, Laurent et al. 2014) and volcanism with strong
juvenile contribution. The Hbl-granodiorite sample GBP155 (referred as sanukitoid by
petrogenetic features shown above) is included in intermediary crustal levels, presenting
negative fsmnd ratios and 87Sr/®Sr(i) compatible with the primordial mantle source. The
Correntina Complex Rhyolitic group samples (GBP139, GBP52, and GBP154b) represent the
volcanism sourced by the juvenile component as observed in Hf isotopes and HFSE
fractionation. The "°Hf/*"’Hf juvenile signatures over the depleted mantle (Fig. 24-A, B) imply
they are sourced by residual lithospheric mantles very poor in *’"Hf (unradiogenic isotope),
therefore with very low crustal signatures. According to Munker et al. (2004), the fractionation
of ®Lu/""Hf in the mantle wedge is higher than in MORB due to the higher depth of the
melting column, resulting in higher *"Hf included in the crustal signatures. Therefore, the
enrichment of ¥8Lu in the mantle wedge promotes higher radiogenic *"®Hf being added in the
system, reflecting juvenile signatures that exceed the DM model when compared with the bulk
silicate earth. This assessment implies a very low grade of Y"’Hf in the remaining material,
which could only be attributed to continental lithospheric mantle signatures (Nowell et al.,
2004). Such isotopic values combined with the HFSE and HREES fractionation implies in direct
evidence for the crust thinning, exposing the metasomatized mantle wedge in shallower levels.

The second is the continuous slab melting of the subduction crust in higher mantle
depths, leading to strong magmatism fractionation in the eclogitic upper mantle and a
significant increase in crustal thickness (Foley et al., 2002; Lieu et al., 2019, Szilas et al., 2020;
Clift et al., 2004; Brown, 2006). The Correntina Complex metaplutonic unit represents the
products of different paths in mantle-crust migration. The samples GBP107 and GBP112,
consisting of Hbl amphibolites and Hbl metagranodiorites, respectively, along with the samples
GBP57, GBP35, and GBP53, belonging to the metavolcanic dacitic group exhibiting

porphyroclastic textures, offer distinct proxyes of garnet fractionation in the lower crust. These
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findings suggest the presence of melts originating from garnet Iherzolites containing amphibole.
The actinolite amphibolites and schists, namely samples GBP40, GBP147, GBP60, and GBP39,
exhibited notable clustering patterns in LILES, LREES and trace elements, suggesting that there
was a lower level of fractionation in the upper continental crust, specifically in spinel-garnet
Iherzolites (Figure 25-C). Additionally, the influence of large ion lithophile elements (LILES)
and light rare earth elements (LREEs) from aqueous fluids and sedimentary components was
more pronounced. The metavolcanic dacitic group of pseudotachylitic texture (samples GBP92
and GBP86) represent endmembers of the same sources, which are enriched in crustal
assimilation (Fig. 24-D) and are extremely deformed by shearing. Samples GBP77, GBP116,
and GBP33 of the metavolcanic dacitic group group are linked with shallower sources, with
progressively higher contents in sedimentary components from the lower continental crust.

The Rio Corrente Suite subalkaline metagranites are related to the melts from the
peridotite upper mantle, with the leucocratic metagranites representing shallower sources with
more crustal components (Fig. 24-F, G), while the mesocratic granites are related with lower
crustal level, more influenced by the lower continental crust (Fig. 21-E,F,
18N d/A*4Nd(m)=0.511752, 8Sr/%®Sr=0.7254). The alkaline metagranites are significantly more
enriched in LILEs (Ba, Rb) and K>O wt. % than Sr, implying fractionation at the crustal level
(Fig.21-E, F; Fig. 24-B). The alkaline affinity is related to the K-metasomatism of metagranites,
where orthoclase porphyroblasts, microcline, chlorite, and calcite are formed in the replacement
of micro-fractured plagioclase (e.g. Collins et al., 2002; Kehelpannala, 1999). The input of the
K-rich fluids is compatible with mantle sources and may be transported through the shear zone
systems (e.g. Kehelpannala, 1999).

The deformation in Correntina Complex during the accretionary phase is credited to the
formation of cylindrical folding in sub-solidus temperatures and resulting in a down dip
stretching lineation fabrics on the plutonic units. At this point, the creation of an extensional
fore-arc basin, represented by the Extrema Formation, can be postulated if the sinking plate
bends sufficiently to induce down-dip motion (Noda, 2016). The Rio Corrente Suite is assumed
to have evolved during the latter phases of deformation, absorbing some of the accretionary
phase deformations through the formation of a steady state lineation observed in outcrops.
Deformation mechanisms in soft collisions are known by their low shortening rates as the

subducted plate presents low coupling with the overriding arc (Staal et al., 2020). These
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mechanisms are relevant in Paleoproterozoic subduction models as their fast convergence rates
reflect in low-medium grade metamorphism in the arc rocks and cold geothermal gradients
during the slab subduction provide relatively high melt fertility into the mantle wedge (Zheng,
2019; Staal et al., 2020; Hawkesworth et al., 2020; Szilas et al., 2020).

Figure 26 — Subduction geochemical model of the continental magmatic arc of Correntina
Complex and Rio Corrente Suite. See text for explanations
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4.5.3 Tectonic Correlation with Paleoproterozoic orogenies

Our results allow petrogenetic and chronological correlations with the basement terranes
in the East Correntina Guanambi Block, Mineiro Belt and Cristalandia do Piaui Block in the
Sdo Francisco Paleocontinent. These correlations acknowledge evolutionary trends that
preceded the assembly of Nuna-Columbia supercontinents (1.85-2.1 Ga; Brown et al., 2020;
Zhao et al., 2002) in the Rhyacian-Orosirian period and were set during the named “global
tectono-magmatic lull” (2.36-2.23 Ga; Fig. 23-B), a period correlated to low tectonic activity
in a global scale (Condie et al., 2022; Spencer et al., 2018).
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In the Guanambi-Correntina Block (GCB), the Tom"? (t) 2.31 Ga age for the sanukitoid
sample (GBP155) suggests the formation of the juvenile crust of Correntina Complex cannot
be exactly related with the Archean Favelandia and Santa 1zabel Complexes (Barbosa et al.,
2020), as they present older juvenile evolutionary trends (Fig. 23-D). In the case of the
Correntina Complex, there is a dubious interpretation from the previous works, as suggested by
Souza et al. (2003), that relates the gneisses, granite-gneisses, and migmatites in the Archean
period (Inda e Barbosa, 1978; Moraes Filho et al., 1997), despite Rb-Sr isochrones obtained
ages in the Paleoproterozoic, around 2.0 Ga (Bonfim et al., 1984; Mascarenhas and Garcia
1989). U-Pb zircon data obtained by Barbosa et al. (2021) gather crystallization ages from 2.12
to 2.18 Ga, including one sample inserted in this work research area, which is attributed to the
metaplutonic unit of the Correntina Complex in our geological mapping (RL29, 2.18 Ga; Fig.
15). The alkaline magmatism described by Rosa et al., (2000) and Barbosa et al., (2021) (Fig.
21-E, F) presents REEs and trace element signatures that differ substantially from the described
for our Rio Corrente alkaline unit samples. Barbosa et al. (2021) attribute the alkaline unit to
phlogopite and amphibole-bearing subcontinental lithosphere mantle meltings enriched by
fluids during the early subduction. These authors suggest that asthenospheric upwelling may be
the driving force for this extensional strike-slip regime after the slab break-off. We consider
that the samples of this work on the Rio Corrente alkaline unit, despite similar correlations with
mantle signatures, has evolved from K-metasomatism of tonalites included in the Rio Corrente
Suite at the crustal level. Our data suggest that the Rio Corrente alkaline unit on our research
area was obtained in early extensional stages and presents a lower influence of phlogopite
fractionation (Fig. 25-D), therefore, it could not be directly linked with the subcontinental
lithospheric mantle, despite the K-rich fluids can be attributed to aqueous fluids from the mantle
wedge.

In the Cristalandia do Piaui Block (CPB), the Urucu sanukitoid granodiorite present
older TomN% ages (2.50-2.55 Ga; Fig. 22-D; Table 4; Barros et al., 2020), and higher eNd(t)
values (-1.34 to -3.84; Table 4), concerning the juvenile signatures observed in the Correntina
Complex sanukitoid magmatism. This pluton presents isotopic and geographic correlations with
the units in GCB (Barros et al., 2020) and can be linked to the Siderian mafic-intermediate
magmatism that preceded the tectonic magmatic lull and the assembly of Nuna-Columbia (Fig.

23-D; Lu et al., 2021). The tectonic framework of the Mineiro Belt presents the evolution of
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oceanic arcs in 2.4 Ga (e.g. Cassiterita Orthogneiss in Barbosa et al., 2019), and 2.3 Ga
(Resende Costa Suite, and Restinga de Baixo Amphibolite in Teixeira et al., 2015), followed
by the evolution of a oceanic arc in 2.2-2.1 Ga (e.g., Tiradentes Suite in Avila et al., 2010;
2014; Alto Maranhdo Suite in Seixas et al., 2013 and Moreira et al., 2018; Ritapolis, Macuco
de Minas, Ribeirdo do Amaral suite in Barbosa et al., 2015; Rio Grande Suite in Cardoso et al.,
2019), predominantly with juvenile signatures (Barbosa et al., 2015 and references therein).
The Mineiro belt presents a complex evolutionary accretion history, formed by the docking of
the arc settings (Avila et al. 2010; Teixeira et al., 2015), and culminating with the accretionary
phase, coeval with the peak of the metamorphism and crustal thickening in the assembly of
Nuna-Columbia (2.05 Ga; Cordani 1999; Cawood et al., 2007). The evaluation of the U-Pb data
and Lu-Hf isotopes suggests the oceanic arcs units evolved from strong juvenile components,
where the mantle wedge provided mafic-intermediary magmatisms that were submitted by
crustal rework and assimilation (Avila et al., 2014; Barbosa et al., 2015; Teixeira et al., 2015;
Cardoso et al., 2019). The continental arcs observed in Mineiro Belt (Ribeirdo do Amaral and
Represa de Camargos) shows nearly coeval with the acid volcanism of the Correntina Complex,
however, they are influenced by minor crustal components (Fig. 23-B). In the whole-rock Sm-
Nd and Rb-Sr results, the Correntina Complex sanukitoid sample (GBP155) presents similar
eNd values than the coeval Cassiterita Orthogneiss, however they yield lower juvenile
accretion signatures as observed for the Tiradentes and Rio Grande Suite (**Nd/***Nd «); Fig.
23-C). The calc-alkaline magmatism combined with isotopic U-Pb and Nd-Sr data of the
Correntina Complex (from this work), the Tiradentes Suite, and the Rio Grande Suite are
consistent with the development of continental arcs with MORB components, later submitted
to strong juvenile component during the slab subduction, however, the Correntina Complex
sanukitoid sample presents as the oldest on this configuration. This evaluation may imply the
Correntina Complex is the oldest sanukitoid magmatism known inside the SFC. Although the
Campos Geraes Neoarchean complex has been classified as sanukitoid magmatism (Valeriano
et. al., 2022), it exhibits extensive crustal reworking and is not included in the SFC yet

represents a basement inlier of the SFP.
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4.6 Conclusions

The Correntina Complex represents a calc-alkaline magmatic series containing trace
element signatures that suggest an evolution related to a continental magmatic arc in the West
Correntina Guanambi Block. The results point to the onset of the continental arc at the late
Siderian (2.32 Ga) and extend up to the Rhyacian (2.18 Ga). A juvenile component observed in
the sanukitoid magmatism, and the rhyolite volcanism suggests a subcontinental lithospheric
mantle contribution.

The Rio Corrente suite represents the continental collisional granitic magmatism related
to the late accretionary stage of the magmatic arc. Zircon U-Pb ages described in previous works
(Barbosa et al., 2021) infer the accretion period may have lasted up to ca. 2.10 Ga.

Isotopic and geochemical data suggest the juvenile components are correlated to the the
Urucu granodiorite in the Cristalandia do Piaui Block and the continental arc units of the
Mineiro Belt. The results did not present a correlation with sources derived from the Archean
units in Correntina Guanambi Block (Favelandia and Santa Izabel complexes).

The observed results, and the correlations with other basement units in the SFP may
suggest the Correntina Complex includes another arc relict in the SFP that preceded the
amalgamation of the Nuna-Columbia supercontinent. The strong juvenile component implies
the Correntina Complex is one example of short and episodic subduction regimes attributed to
the transition of the Archean and Paleoproterozoic periods (Hawkesworth et al., 2020). The
coeval evolution and the petrogenetic linkages with the eastern Correntina Guanambi Block,
the Cristalandia do Piaui Block, and the Minas-Bahia Orogen demonstrate that these units were

part of a same tectonic set that culminated in the creation of the S&o Francisco Craton.
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5 CONCLUSAO

O Complexo Correntina representa uma serie magmatica calcio-alcalina contendo
assinaturas de elementos-traco que sugerem a evolucdo de um arco magmatico continental no
Bloco Guanambi Correntina Oeste. Os resultados observados sugerem a evolugéo do arco
continental entre o intervalo de 2.32 a 2.18 Ga, compreendendo o intervalo entre o final do
Sideriano até o Riaciano. O magmatismo de arco apresenta um forte componente juvenil
observado no magmatismo sanukitéide e no vulcanismo riolitico, o que indica uma ativa
contribuicdo do manto litosférico subcontinental. A suite Rio Corrente representa o
magmatismo granitico colisional continental relacionado ao estagio tardio do arco magmatico.
As idades U-Pb em zircdes descritos em trabalhos anteriores (Barbosa et al., 2021) inferem que
0 periodo de acrecdo pode ter durado até 2,10 Ga.

Dados isotdpicos e geoquimicos sugerem que 0S componentes juvenis do arco
magmatico do Complexo Correntina podem ser correlacionados em idades e parametros
petrogenéticos com o granodiorito Urucu no Bloco Cristalandia do Piaui e as unidades de arcos
continentais do Cinturdo Mineiro. Os resultados, no entanto, ndo apresentaram correlagdo com
as fontes derivadas das unidades arqueanas do Bloco Guanambi Correntina Leste, representados
pelos Complexos Favelandia e Santa Izabel.

Os resultados observados e as correlagbes com outras unidades do embasamento no SFP
indicam que o Complexo Correntina inclui mais um registro de arco magmatico preservado no
SFP que precedeu a fusdo do supercontinente Nuna-Columbia. O forte componente juvenil
implica que o magmatismo observado no Complexo Correntina € um dos exemplos de
subduccao atribuida a transicdo dos periodos Arqueano e Paleoproterozoico (Hawkesworth et
al., 2020). A evolucéo coeva e as ligacOes petrogenéticas com o Bloco Correntina Guanambi
oriental, o Bloco Cristalandia do Piaui e o Or6geno Minas-Bahia demonstram que essas
unidades provavelmente faziam parte de um mesmo conjunto tecténico que culminou na

consolidacdo do Craton do Séo Francisco.
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APENDICE A

Arquivos suplementares do artigo “Juvenile-like contribution reveals continental arc
magmatism in the Correntina Complex and Rio Corrente Suite (S&do Francisco Craton)”
Suplementary Material A — Analytical Methods

1. Whole Rock Geochemistry
The multi-element geochemistry analysis was realized in the SGS-GEOSOL-Brazil by

using the XRF (X-Ray Fluorescence) for major elements compositions, ICP-OES (Inductively
Coupled Plasma Optical Emission Spectroscopy) for minor elements, and ICP-MS (Inductively
Coupled Plasma Mass Spectroscopy) for trace elements. The group of 32 samples were dryed
in 105°, pulverized in #150 (95%) and submitted to analysis by using Lithium Tetraborate in
XRF, and lithium metaborate in ICP-OES and ICP-MS. Analyses of standards (SG142, SG241)
and replicates (GBP171, GBP066) indicated precision and accuracy better than 2% for major
elements and 5% for trace elements. Reports are signed in the certificates GQ2000259
(February 21%, 2020) and GQ2100940 (March 11", 2021).

2. Geochronology U-Pb
The LA-ICPMS technique was applied to collect U-Pb data in four samples at the Federal

University of Ouro Preto (UFOP). Samples were crushed and undergo through a disk mill.
The obtained material was then concentrated using a pan, dried between 50 and 70
degrees celsius and the magnetic fraction was separated using a neodymium magnet. The non-
magnetic fraction of the concentrated material was separated in a portion with density superior
than 3,31 and other with density inferior than 3,31 using a decantation funnel
and diiodomethane. The denser material undergoes Frantz magnetic separator machine for
the segregation in diamagnetic and paramagnetic portions. Diamagnetic materials
were mounted in acrylic resin and polished using alumina powder. Cathodoluminescence (CL)
imaging was used to study the morphology and internal arrangement in order to identify spots
for U-Pb dating. Cathodoluminescence (CL) images were obtained in a Scanning Electron
Microscope (SEM) JEOL 6510. U-Pb analysis were obtained using an Neptune Pluss Thermo
Finnigan coupled with a Photon-Machines 193nm laser system. Data were acquired using peak
jumping mode with background measurement for 20 seconds, zircon ablation during

20 seconds and 30 micrometers spot size. Data reduction was done in Saturn Software. Sample
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GBP001 and GBP112 did not plot ages due Pb loss issues. The samples GBP139 and GBP155
complete dataset can be found in supplementary data material file C.

The zircon analyses were determined according to the standard-sample bracketing method
and referred to the zircon BB standard (U-Pb mean age of 559.8 + 1.4 Ma; Elholou et al., 2006),
and Plesovice zircon (U-Pb mean age of 337.1 + 1 Ma; Slama et al., 2008).

Errors in the isotopic ratios and ages are quoted at the 2c level. Raw data were processed
and reduced in an Excel worksheet (Sato et al., 2009; 2010), and the results found were plotted
in concordia diagrams using the web applicative IsoplotR (Vermeesh, 2018; available in
https://www.ucl.ac.uk/~ucfbpve/isoplotr/home/).

3. Sm/Nd Isothopes
Sm-Nd isothopic data were performed on four samples (GBP001, GBP112, GBP139 and

GBP155) inthe LAGIR (Laboratory of Geochronology and Radiogenic Isotopes) of the Federal

University of Rio de Janeiro (UFRJ). An aliquot (between 25 and 50 mg) of the 4 pulverized
samples were subjected to digestion. Separation of Sr and REE used cation exchange following
conventional techniques with Teflon columns filled with Biorad® AG50W-X8 resin (100-200
mesh) in HCI medium. For the separation of Sm and Nd from the other REE, a secondary
column was used with the Eichrom LN-B-25S (50-100 um) resin. Isotope ratios were
measured in double filament mounts, using a ThermoScientific TRITON spectrometer. The
Sm-Nd depleted mantle model ages (TDM) were calculated using the depleted mantle model
of De Paolo (1981). The detailed analytical procedures can be found at Valeriano et al., (2019).
The samples GBP112 (Hbl-granodiorite) and GBP139 (rhyolite) showed anomalies in the
measurement of Nd isotopic ratios during analysis, leading to inconsistent *Nd/***Nd(t)
calculations. Sample GBP139 presented measured *4’Sm/***Nd=0.1966, which is very close to
the primordial values in chondrite basis (DePaolo et al., 1976) and therefore inconsistent with
the depleted mantle values. The sample GBP112 presented ***Nd/***Nd(m)=0.511752, resulting
in 1¥Nd/***Nd(t)=0.51057 and eNd(t) =+13.4, which overlies the DM in a very high value and
therefore were not considered hereafter. The observed values indicate that these samples may
have experienced isotopic perturbations, which could have been influenced by system opening
via melt mobilization. The complete dataset can be found in the Supplementary material C.

4. Lu/Hf Isothopes
Lu-Hf analyses were carried out at the University of Ouro Preto using a Thermo-Finnigan

Neptune multicollector ICP-MS coupled to a Photon-Machines 193 nm excimer laser system
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(LA-MC-ICP-MS), following the methods of Gerdes and Zeh (2006, 2009). Data (16 analyses,
Supplementary material C) were collected in static mode during 60 seconds of ablation with a
spot size of 40 um on top of previous U-Pb spot analyses. The spots were drilled with a
repetition rate of 6 Hz. Typical signal intensity was ca. 10 V for 177Hf. The isotopes 172Yb,
173Yb and 175Lu were simultaneously monitored during each analysis step to allow for
correction of isobaric interferences of Lu and Yb isotopes on mass 176. The accuracy and
external reproducibility were verified by analyses of the standard zircons PleSovice (Slama et
al., 2008), Temora (Black et al., 2003), 91500 (Goolaerts et al., 2004; Blichert-Toft, 2008)
which yielded 176Hf/177Hf 0.282471 + 0.000018 (n = 5),0.282665 + 0.000019 (n = 7),
0.282306 = 0.000024 (n = 9), respectively (all errors are +2SD). These ratios are in good
agreement with the accepted ratios data of 0.282482 + 0.000013 (Plesovice), 0.282680 =+
0.000031 (Temora), 0.282307 £ 0.000031 (91500). For the calculation of Epsilon Hf (¢Hf)
values and Hf model ages (TDM), the constants of 0.0336 and 0.282785 were used respectively
to the Chondritic Uniform Reservoir (CHUR) values of 176Lu/177Hf and 176Hf/177Hf
(Bouvier et al.,, 2008). Depleted Mantle (DM) values of 176Lu/177Hf = 0.03933 and
176Hf/177Hf = 0.283294 (Blichert-Toft and Puchtel, 2010), a 176Lu decay constant of A =
1.867 x 10-11 a-1 (Soderlund et al., 2004) and a crustal source composition witha 176Lu/177Hf
ratio of 0.015 (Goodge and Vervoort, 2006) were used. The complete dataset can be found in

the Supplementary material C.
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Suplementary Material B — Litogeochemical results

Tabela 5 - Resultados da geoquimica de rocha total — elementos maiores
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Sample Group SI02 | AL203 | FeO(t) | Fe203 | MnO | MgO | CaO | Na20 | K20 | TiO2 | P205 | LOI | Total | ACNK | CNK | ANK | #mg | FMSB | #mg*100
GBP112 | CC-SAM | 52.70 | 14.20 9.36 10.40 | 0.14 | 7.06 | 7.83 | 3.37 | 149 | 099 | 0.17 | 059 | 98.94 0.66 0.21 | 1.98 | 057 | 2.50 57.33
GBP107 | CC-SAM | 61.80 | 17.20 5.52 6.13 | 007 | 122 | 395 | 463 | 272 | 090 | 034 | 015 | 99.11 0.97 0.17 | 163 | 028 | 241 28.26
GBP040 | CC-SAM | 53.10 | 10.60 8.63 959 | 0.16 | 1130 | 918 | 236 | 1.00 | 0.79 | 0.20 | 1.75 | 100.03 | 0.49 021 | 214 | 0.70 | 1.56 69.99
GBP039 | CC-SAM | 58.70 | 16.50 8.26 9.18 | 014 | 314 | 432 | 362 | 244 | 097 | 0.23 | 1.76 | 101.00 | 1.00 0.16 | 1.92 | 040 | 1.19 40.37
GBP147 | CC-SAM | 64.50 | 15.20 4.93 548 | 0.07 | 1.79 | 254 | 424 | 275 | 0.66 | 0.22 | 1.57 | 99.02 1.04 0.14 | 153 | 039 | 1.20 39.27
GBP155 | CC-SAM | 57.00 | 17.00 7.13 792 | 011 | 356 | 555 | 3.80 | 226 | 093 | 0.26 | 1.21 | 99.60 0.90 0.18 | 1.95 | 047 | 1.77 47.08
GBP060 | CC-SAM | 5490 | 14.10 8.60 956 | 016 | 6.04 | 710 | 3.20 | 1.34 | 0.80 | 0.16 | 1.54 | 98.90 0.72 0.19 | 2.10 | 056 | 1.02 55.57
GBP033 CC-DG | 70.70 | 14.90 421 468 | 004 | 089 | 031 | 089 | 468 | 0.40 | 0.07 | 231 | 99.87 2.10 0.07 | 228 | 0.27 | 051 27.35
GBP035 CC-DG | 67.60 | 15.40 3.98 442 | 004 | 156 | 219 | 397 | 1.79 | 060 | 0.10 | 1.72 | 99.39 1.24 012 | 182 | 041 | 081 41.13
GBP053 CC-DG | 64.90 | 15.40 4.93 548 | 010 | 261 | 225 | 411 | 245 | 060 | 0.23 | 1.68 | 99.81 1.14 0.13 | 164 | 049 | 137 48.53
GBPO057 CC-DG | 66.50 | 15.60 3.85 428 | 006 | 1.83 | 244 | 581 | 232 | 041 | 0.14 | 1.58 | 100.97 | 0.95 0.16 | 1.29 | 046 | 1.36 45.84
GBPO77 CC-DG | 63.40 | 15.30 6.18 6.87 | 013 | 154 | 066 | 3.41 | 471 | 0.61 | 015 | 2.21 | 98.99 1.28 012 | 143 | 031 | 1.60 30.73
GBP086 CC-DG | 67.50 | 14.80 4.07 452 | 007 | 162 | 189 | 3.96 | 418 | 0.53 | 0.17 | 1.32 | 100.56 | 1.02 014 | 1.34 | 041 | 091 41.50
GBP092 CC-DG | 70.70 | 14.50 3.05 339 | 005 | 152 | 1.24 | 423 | 3.02 | 042 | 0.12 | 1.62 | 10081 | 1.16 0.12 | 142 | 047 | 0.58 47.02
GBP116 CC-DG | 69.40 | 14.30 3.75 417 | 007 | 1.07 | 226 | 3.38 | 3.27 | 0.54 | 0.14 | 1.00 | 99.60 1.08 0.13 | 157 | 034 | 041 33.68
GBP052 CC-RG | 77.00 | 12.20 1.68 187 | 0.01 | 0.20 | 0.14 | 396 | 439 | 0.17 | 0.02 | 0.55 | 100.51 | 1.06 0.11 | 1.08 | 0.17 | 0.04 17.47
GBP139 CC-RG | 75.90 | 12.40 1.60 178 | 0.02 | 0.10 | 0.05 | 286 | 486 | 0.14 | 0.01 | 0.85 | 98.97 1.23 0.10 | 1.24 | 010 | 0.01 10.01
GBP154b | CC-RG | 74.80 | 13.30 161 179 | 0.03 | 0.13 | 041 | 403 | 501 | 013 | 0.01 | 0.30 | 99.94 1.04 0.13 | 1.10 | 0.13 | 0.11 12.57
GBP171 RC-L 72.70 | 13.90 1.78 198 | 0.05 | 0.27 | 1.23 | 380 | 461 | 015 | 0.03 | 0.27 | 98.99 1.03 013 | 1.24 | 021 | 0.16 21.25
GBP021 RC-L 7350 | 13.80 1.53 170 | 0.05 | 0.24 | 116 | 3.65 | 487 | 013 | 0.02 | 0.30 | 99.42 1.03 013 | 1.22 | 022 | 0.13 21.84
GBP001 RC-M 71.30 | 14.30 2.74 304 | 004 | 0.71 | 115 | 3.64 | 401 | 0.30 | 0.10 | 0.65 | 99.24 1.15 0.12 | 138 | 0.32 | 0.48 31.61
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GBP006i | RC-M | 71.70 | 14.80 | 258 | 2.87 | 0.05 | 0.74 | 259 | 3.09 | 3.38 | 0.31 | 0.09 | 0.92 | 10054 | 1.10 | 0.13 | 1.69 | 0.34 | 0.41 33.79
GBP038 | RC-A | 7060 | 1450 | 377 | 419 | 006 | 0.66 | 1.45 | 462 | 414 | 036 | 0.10 | 059 | 10127 | 0.99 | 0.14 | 120 | 0.24 | 0.77 23.77
GBP058 | RC-A | 67.70 | 1440 | 493 | 548 | 013 | 054 | 1.08 | 410 | 545 | 0.39 | 0.10 | 0.69 | 10006 | 0.99 | 0.14 | 1.14 | 0.16 | 0.86 16.32
GBP043 | RC-A | 6720 | 1460 | 513 | 570 | 0.14 | 044 | 219 | 396 | 513 | 050 | 0.13 | 1.29 | 10128 | 091 | 0.16 | 1.21 | 013 | 1.05 13.25
GBP063 | RC-A |66.20 | 1510 | 509 | 566 | 0.10 | 054 | 1.16 | 422 | 6.12 | 043 | 0.12 | 091 | 10056 | 0.96 | 0.15 | 1.11 | 0.16 | 0.90 15.88
GBP154 | RC-A | 6720 | 1480 | 478 | 531 | 012 | 045 | 1.62 | 418 | 523 | 045 | 0.10 | 055 | 10001 | 0.96 | 0.15 | 1.18 | 0.14 | 0.89 14.36
Tabela 6 — Resultados da geoquimica de rocha total — elementos tracos (1)
Sample Group \Y Ba Sr Y Zr Cr Co Cu Zn Ga |Ge|As Rb Nb Mo [Ag|In| Sn |[Sb| Cs
GBP112 | CC-SAM | 194.00 | 741.00 | 779.00 | 10.46 | 74.00 | 263.00 | 42.60 | 148.00 | 62.00 | 68.00 | 1840 | - | - | 3660 | 3.76 |3.00 | - | - | 1.30 | - | 2.09
GBP107 | CC-SAM | 55.00 | 2674.00 | 898.00 | 11.33 | 502.00 | 66.00 | 11.90 | 15.00 | 12.00 | 81.00 2270 | - | - | 63.00 | 825 [3.00| - | -| 150 | - | 0.97
GBP040 | CC-SAM | 14500 | 436.00 | 346.00 | 14.07 | 111.00 | 748.00 | 57.90 | 263.00 | 37.00 | 124.00 | 1350 | - | - | 26.20 | 523 [2.00| - | - | 0.70 | - | 1.44
GBP039 | CC-SAM | 159.00 | 599.00 | 444.00 | 22,51 | 207.00 | 68.00 | 29.50 | 22.00 | 10.00 | 126.00 | 21.10 | - | - | 89.40 | 8.09 |2.00| - | - | 150 | - | 7.06
GBP147 | CC-SAM | 86.00 | 1360.00 | 419.00 | 19.64 | 332.00 | 66.00 | 12.50 | 36.00 | 20.00 | 48.00 |19.00 | - | - | 75.40 | 13.99 [4.00| - | -| 240 | - [ 0.35
GBP155 | CC-SAM | 108.00 | 1030.00 | 625.00 | 16.80 | 177.00 | 66.00 | 24.90 | 55.00 | 36.00 | 73.00 | 21.20 | - | - | 6320 | 993 |3.00| - | - | 1.60 | - | 2.43
GBP060 | CC-SAM | 169.00 | 331.00 | 365.00 | 20.99 | 144.00 | 408.00 | 36.70 | 110.00 | 28.00 | 86.00 | 18.20 | - | - | 4030 | 7.03 |2.00 | - | - | 1.80 | - | 217
GBP033 | CC-DG | 35.00 | 939.00 | 68.00 | 16.37 | 208.00 | 68.00 | 8.30 | 28.00 | 70.00 | 51.00 | 2050 | - | - | 14730 | 9.77 |2.00| - | - | 1250 | - | 4.78
GBP035 | CC-DG | 119.00 | 768.00 | 691.00 | 10.53 | 159.00 | 68.00 | 13.90 | 52.00 |22.00 | 39.00 | 21.50 | - | - | 71.80 | 8.10 |2.00| - | - | 0.80 | - | 4.38
GBP053 | CC-DG | 96.00 | 1095.00 | 726.00 | 20.61 | 182.00 | 204.00 | 23.70 | 84.00 | 11.00 | 56.00 | 22.00 | - | - | 90.40 | 9.40 |2.00| - | - | 150 | - |5.70
GBP057 | CC-DG | 67.00 | 1881.00 | 516.00 | 7.05 | 127.00 | 68.00 | 10.60 | 18.00 | 12.00 | 62.00 |21.80 | - | - | 76.10 | 468 |200| - | -| 1.10 | - [3.21
GBP077 | CC-DG | 90.00 | 1804.00 | 271.00 | 31.86 | 301.00 | 66.00 | 14.10 | 41.00 | 8.00 | 53.00 | 21.10 | - | - | 107.10 | 1476 |[5.00 | - | - | 3.30 | - | 1.94
GBP086 | CC-DG | 45.00 | 1264.00 | 339.00 | 17.23 | 272.00 | 66.00 | 9.60 | 28.00 | 10.00 | 53.00 | 18.30 | - | - | 119.80 | 12.49 |3.00 | - | - | 250 | - | 4.75
GBP092 | CC-DG | 26.00 | 982.00 | 286.00 | 13.30 | 226.00 | 66.00 | 20.00 | 32.00 | 26.00 | 25.00 | 1840 | - | - | 93.70 | 1153 [2.00| - | - | 240 | - | 3.66
GBP116 | CC-DG | 49.00 | 650.00 | 208.00 | 27.78 | 241.00 | 66.00 | 14.40 | 25.00 | 11.00 | 6500 | 18.90 | - | - | 99.70 | 1346 |5.00| - | - | 270 | - | 6.38
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GBP052 | CC-RG | 26.00 | 180.00 | 47.00 | 45.62 | 516.00 | 68.00 | 1.20 7.00 | 6.00 | 58.00 | 2550 | - | - | 140.10 | 24.74 | 2.00 - | 3.60 1.57
GBP139 | CC-RG | 10.00 | 51.00 | 13.00 |34.82 | 578.00 | 66.00 | 2.10 | 12.00 | 5.00 | 44.00 |23.60 | - | - | 144.80 | 25.37 | 4.00 - | 3.30 0.83
GBP154b| CC-RG | 13.00 | 580.00 | 46.00 | 19.58 | 162.00 | 66.00 | 4.80 | 14.00 | 5.00 | 1500 | 17.20 | - | - | 114.90 | 12.31 | 5.00 - | 1.90 1.64
GBP171 | RC-L | 21.00 | 666.00 | 138.00 | 24.40 | 14400 | 66.00 | 2.50 | 14.00 | 5.00 | 18.00 | 19.60 | - | - | 238.80 | 21.61 | 3.00 - | 1050 4.39
GBP021 | RC-L | 43.00 | 63500 | 122.00 | 32.62 | 108.00 | 66.00 | 2.50 | 14.00 | 5.00 | 34.00 | 20.60 | - | - | 235.30 | 23.38 | 5.00 - | 9.00 4.24
GBP001 | RC-M | 31.00 | 1117.00 | 272.00 | 13.53 | 192.00 | 68.00 | 6.50 | 12.00 | 10.00 | 500 | 19.10 | - | - | 139.60 | 11.67 | 2.00 - | 2.00 4.60
GBP006i | RC-M | 32.00 | 907.00 | 327.00 | 15.64 | 183.00 | 68.00 | 6.10 | 13.00 | 9.00 | 50.00 | 18.80 | - | - | 134.90 | 10.64 | 2.00 - | 170 8.34
GBP038 | RC-A | 76.00 | 1447.00 | 298.00 | 33.51 | 257.00 | 68.00 | 3.50 | 19.00 | 77.00 | 39.00 |20.30 | - | - | 57.10 | 12.35 | 2.00 - | 1.60 2.51
GBP058 | RC-A | 24.00 | 1497.00 | 84.00 | 31.04 | 277.00 | 68.00 | 3.00 7.00 |17.00 | 78.00 | 20.00 | - | - | 10550 | 11.44 | 2.00 -1 280 2.49
GBP043 | RC-A | 16.00 | 1771.00 | 113.00 | 30.53 | 194.00 | 68.00 | 3.00 7.00 | 31.00 | 100.00 | 20.60 | - | - | 98.20 | 12.53 | 2.00 - | 210 3.06
GBP063 | RC-A 6.00 | 1514.00 | 81.00 | 34.34 | 39400 | 68.00 | 4.40 | 24.00 |85.00 | 59.00 |20.80 | - | - | 115.00 | 12.11 | 7.00 - | 7.40 3.09
GBP154 | RC-A | 50.00 | 1612.00 | 98.00 | 44.78 | 21500 | 66.00 | 4.40 | 15.00 | 14.00 | 57.00 | 18.80 | - | - | 81.20 | 12.12 | 6.00 - | 220 1.43
Tabela 7 — Resultados da geoquimica de rocha total — elementos tracos (2)
Sample Group La Ce Pr Nd Sm Eu Gd Tbh | Dy | Ho Er | Tm | Yb | Lu Hf Ta | W |[Pb|Bi| Th ] ETR
GBP112 | CC-SAM | 9.30 | 22.70 | 3.03 | 13.10 | 2.80 | 0.93 | 2.66 | 0.39 | 2.24 | 0.42 | 1.15 | 0.15 | 0.90 | 0.09 | 1.86 | 0.34 [ 060 | - | - | 1.60 | 1.44 | 59.86
GBP107 | CC-SAM | 47.30 | 90.90 | 10.47 | 34.20 | 5.80 |2.22 | 449 | 050 | 2.74 | 0.49 | 1.30 | 0.17 | 1.00 | 0.12 | 10.32 | 0.79 | 0.60 | - | - | 4.90 | 0.92 | 201.70
GBP040 | CC-SAM | 22.60 | 47.00 | 6.21 | 24.10 | 470 |1.23 | 3.75 | 0.55 | 2.94 | 0.55 | 1.48 | 0.22 | 1.40 | 0.18 | 2.40 | 044 | 150 | - | - | 3.20 | 0.77 | 116.91
GBP039 | CC-SAM | 29.30 | 56.80 | 7.23 | 26.70 | 5.00 | 1.51 | 4.83 | 0.73 | 420 | 0.86 | 2.57 | 0.36 | 2.40 | 0.35 | 452 | 0.65 | 1.10 | - | - | 550 | 1.52 | 142.84
GBP147 | CC-SAM | 4570 | 90.90 | 11.06 | 36.30 | 6.50 | 1.55 | 5.14 | 0.67 | 4.08 | 0.81 | 2.26 | 0.34 | 2.10 | 0.28 | 7.10 [ 0.89 [ 0.80 | - | - | 9.20 | 1.96 | 207.69
GBP155 | CC-SAM | 26.70 | 55.50 | 6.99 | 24.70 | 4.80 | 1.26 | 4.10 | 0.57 | 3.33 | 0.67 | 1.88 | 0.27 | 1.70 | 0.21 | 4.25 | 0.65| 090 | - | - | 470 | 1.22 | 132,68
GBP060 | CC-SAM | 17.30 | 32.60 | 4.31 | 16.40 | 350 | 1.01 | 3.97 | 0.64 [ 3.83 | 0.76 | 221 | 0.34 | 2.30 | 0.32 | 323 [ 049 [ 050 | - | - | 420 | 1.27 | 89.49
GBP033 | CC-DG | 42.30 | 73.50 | 856 | 28.20 | 480 |0.99 | 3.77 | 055 | 3.10 | 0.60 | 1.83 | 0.27 | 1.90 | 0.29 | 5.41 | 1.08 {3.30 | - | - | 12.40 | 3.75 | 170.66
GBP035 | CC-DG | 34.10 | 51.80 | 6.46 | 22.80 | 410 |1.04 | 3.20 | 0.41 | 2.19 042|120 |0.18 | 1.00 | 0.15| 366 | 0.76 | 1.80 | - | - | 6.10 | 2.33 | 129.05




111

GBP053 | CC-DG 4140 | 7580 | 9.76 | 3480 | 6.00 [ 1.76 | 514 | 0.66 | 3.49 | 0.65 | 1.83 | 0.26 | 1.50 | 0.25 | 4.39 | 0.73 | 0.80 8.90 | 2.47 | 183.30
GBP057 | CC-DG 15.00 | 28.00 | 3.76 | 14.00 | 2.70 | 0.66 | 2.01 | 0.26 | 1.38 | 0.25 | 0.74 | 0.10 | 0.60 | 0.09 | 3.07 | 0.38 | 2.00 220 | 1.37 | 69.55
GBP0O77 | CC-DG 26.50 | 58.80 | 6.13 | 21.70 | 480 | 129 | 544 | 090|549 | 109 |3.17|048|290|039| 685 |1.35| 1.90 10.70 | 2.88 | 139.08
GBP086 | CC-DG 51.80 | 96.60 | 10.97 | 35.80 | 6.00 | 1.27 | 453 | 0.63 |3.62 | 0.69 | 1.99 | 0.31 | 1.90 | 0.24 | 6.19 | 1.04 | 1.60 1490 | 2.62 | 216.35
GBP092 | CC-DG 36.60 | 71.80 | 8.13 | 26.20 | 440 | 099 | 341 | 044 | 264|051 |148|0.22|140|020| 515 |1.02 | 240 11.60 | 4.03 | 158.42
GBP116 | CC-DG 4250 | 87.40 | 10.54 | 35.60 | 650 | 121 | 538 |0.80 510 |1.07|3.01|049 290|041 | 580 |1.05| 260 11.70 | 3.35 | 202.91
GBP052 | CC-RG 39.50 | 85.10 | 1045 | 36.60 | 8.00 [ 0.19 | 7.40 |1.28 | 8.09 |1.70 | 5.30 | 0.83 | 5.60 | 0.84 | 12.90 | 1.63 | 0.70 15.10 | 4.32 | 210.88
GBP139 | CC-RG 4.20 1580 | 299 | 12.30 | 450 | 0.06 | 452 | 0.83 | 6.02 | 1.26 | 439 | 0.70 | 470 | 0.71 | 12,55 | 1.63 | 1.00 13.70 | 3.84 | 62.98
GBP154b | CC-RG 39.50 | 7160 | 9.03 | 27.70 | 480 |0.44 | 3.75 | 058 | 3.58 | 0.75 | 2.38 | 0.38 | 240 | 0.33 | 5.06 | 1.09 | 1.60 12.40 | 3.87 | 167.22
GBP171 RC-L 46.60 | 86.20 | 9.73 | 30.90 | 580 | 0.63 | 522 |0.78 | 459 | 0.93 | 2.66 | 0.37 | 240 | 0.33 | 4.11 | 1.99 | 0.40 29.50 | 8.34 | 197.14
GBP021 RC-L 3480 | 6530 | 7.26 | 2410 | 530 | 056 | 484 | 080|513 |1.09|351|053 350|051 3.61 |246|0.90 24.60 | 19.01 | 157.23
GBP001 RC-M 39.80 | 63.60 | 6.95 | 2250 | 350 | 0.76 | 294 | 042 | 233|047 |138|0.21 160|024 | 511 | 158 |0.70 15.00 | 4.42 | 146.70
GBPO0O06i RC-M 3750 | 6540 | 7.13 | 2280 | 380 (0.72 | 3.18 | 047 | 261|051 164|025 180 |026| 461 |1.39| 1.00 20.50 | 5.79 | 148.07
GBP038 RC-A 83.70 | 149.60 | 17.28 | 59.20 | 9.00 | 141 | 7.09 | 1.06 | 6.17 | 1.30 | 3.65 | 0.56 | 3.80 | 0.60 | 6.54 | 1.02 | 1.70 10.60 | 2.43 | 344.42
GBPO058 RC-A 74.60 | 136.00 | 1590 | 56.10 | 8.30 | 1.59 | 6.67 | 0.95| 558 | 1.15 | 3.45| 0.52 | 3.50 | 0.58 | 6.39 | 0.85 | 2.30 8.20 | 2.70 | 314.89
GBP043 RC-A 82.70 | 152.20 | 17.77 | 61.80 | 9.00 | 2.01 | 7.28 |1.03 | 593 |1.14 | 333|047 | 330|052 | 4.66 | 0.97 | 0.60 8.20 | 2.03 | 348.48
GBP063 RC-A 112.80 | 198.00 | 22.05 | 73.80 | 10.50 | 1.31 | 7.77 | 112 | 6.23 | 1.25 | 3.85| 0.57 | 430 | 0.65 | 9.81 | 0.99 | 0.70 12.00 | 3.48 | 444.20
GBP154 RC-A 102.30 | 139.50 | 22.01 | 77.20 | 11.60 | 2.54 | 10.19 | 1.41 | 839 | 1.71 | 505 | 0.71 | 460 | 0.70 | 5.35 | 0.88 | 0.90 8.20 | 2.74 | 387.91




Suplementary Material C — Results of Isotopic analysis

U-Pb analysis
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acorrected for background, instrumental drift and mass bias fractionation based on primary
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¢ rho is the 2"Ph/?5U/?%6Ph/?%8U error correlation coefficient.

ddegree of concordance: (1+((2*Pb/%8U - 27Pb/?°U)/2%Ph/*8U)) x 100
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GBP155

Sample  ®'Pb®  #25 (%)  PPh®  +2s (%) 2UPb? 25 (%) Th 207ph 125 205ph 125 27ph 125 Rho° Conc.®

25pp 2oy 25y y 26ph (Ma) 2y (Ma) 25y (Ma)

1.sSMPABCO079.TXT 0.0955 19674 1.2644 4.0578 0.0961 3.5489 0.8132 1537.2025 37.4756 591.2869  20.0819 829.1198 23.2496 0.8746 71.3150
1.sSMPABCO75.TXT 0.1038 2.9922 1.3087 7.9519 0.0914 7.3675 0.6351 1692.9952 56.2127 564.0980  39.9168 848.7778  46.7903  0.9265 66.4600
1.sSMPABCO008.TXT 0.0987 0.9700 1.3336 5.4902 0.0980 5.4038 0.5990 1600.1361 18.2086 602.5184  31.1588 859.6613 32.3385 0.9843 70.0879
1.sSMPABCO11.TXT 0.0968 1.6533 1.3834 5.1997 0.1037 4.9298 0.6924 1563.0734 31.3219 635.8467  29.9191 881.0754 31.0880 0.9481 72.1671
1.sSMPABC096.TXT 0.0996 2.0907 1.4318 4.2664 0.1042 3.7190 0.9913 1617.2042 39.4380 639.1576  22.6695 901.4932 25.8085 0.8717 70.8999
1.sSMPABCO078.TXT 0.1012 25297 1.4751 8.8137 0.1057 8.4429 0.4870 1645.9554 47.6720 647.9164  52.2548 919.3852 54.7376  0.9579 70.4728
1.sSMPABC099.TXT 0.1011 2.6736  1.4970 7.7624 0.1074 7.2875 0.7961 1643.5663 50.4462 657.8793  45.7395 928.3342  48.3445 0.9388 70.8666
1.sSSMPABC048.TXT 0.1087 23026 1.6704 3.4421 0.1114 2.5585 15121 1778.0985 42.6087 681.0420  16.5567 996.4178 22.0806  0.7433 68.3490
1.sSMPABCO097.TXT 0.1140 4.9847  1.8064 7.5287 0.1149 5.6421 0.9650 1864.5269 92.8207 701.1474  37.5935 1046.8350 50.3920 0.7494 66.9778
1.sSMPABCO053.TXT 0.1105 4.4827 1.8366 5.2756 0.1205 2.7816 0.8606 1808.0343 83.7892 733.5409  19.3147 1057.6637 35.2566  0.5273 69.3548
1.sSMPABCO090.TXT 0.1103 2.0511 1.8437 41864 0.1213 3.6495 1.2441 1803.7184 37.7744 737.8719  25.4952 1060.1976 27.9151 0.8718 69.5976
1.sSMPABCO088.TXT 0.1157 1.7838 1.8749 5.0110 0.1175 4.6827 0.8198 1891.0378 32.4489 716.2239  31.8213 1071.2702 33.7056  0.9345 66.8574
1.sSMPABCO040.TXT 0.1140 2.0927 1.9021 42198 0.1210 3.6644 1.1978 1864.4251 38.2645 736.2865  25.5472 1080.8508 28.4532 0.8684 68.1210
1.sSMPABCO036.TXT 0.1121 4.3036  1.9062 5.2627 0.1233 3.0290 0.8263 1834.3648 80.0877 749.4492  21.4666 1082.2724 35.6361 0.5756 69.2477
1.sSMPABC028.TXT 0.1148 15942 1.9252 5.9380 0.1217 5.7200 0.6632 1875.9880 29.0194 740.2156  40.1248 1088.8748  40.4412 0.9633 67.9799
1.sSMPABCO038.TXT 0.1139 2.1887  1.9552 46704 0.1245 4.1258 1.0896 1862.8530 40.0522 756.3009  29.5101 1099.2432 31.8415 0.8834 68.8020
1.sSMPABCO019.TXT 0.1116 1.7796  1.9977 7.2488 0.1298 7.0270 0.7204 1826.2766 32.6283 786.6150  52.2473 1113.7149 50.2286  0.9694 70.6298
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1.sSSMPABCO015.TXT
1.sSMPABCO056.TXT
1.sSSMPABCO047.TXT
1.sSMPABCO076.TXT
1.sSMPABCO055.TXT
1.sSMPABCO052.TXT
1.sSMPABC027.TXT
1.sSSMPABCO080.TXT
1.sSMPABCO71.TXT
1.sSMPABCO033.TXT
1.sSMPABCO050.TXT
1.sSSMPABC049.TXT
1.sSMPABCO032.TXT
1.sSSMPABC094.TXT
1.sSMPABCO030.TXT
1.sSMPABCO010.TXT
1.sSMPABCO068.TXT
1.sSMPABCO016.TXT
1.sSMPABCO035.TXT
1SSMRABCOATXF
1.sSMPABCO095.TXT
1.sSMPABCO058.TXT
1.sSMPABCO018.TXT
1.sSMPABC093.TXT
1.sSMPABCO013.TXT
1.sSSMPABCO054.TXT
1.sSMPABCO009.TXT

0.1139
0.1173
0.1202
0.1166
0.1144
0.1175
0.1212
0.1179
0.1182
0.1203
0.1291
0.1258
0.1217
0.1258
0.1267
0.1336
0.1270
0.1272
0.1282

0.1344
0.1343
0.1323
0.1361
0.1369
0.1374
0.1408

0.8879
2.4537
2.3239
4.3770
2.9984
3.7382
1.7932
1.5288
3.8298
1.3322
3.7697
0.8452
0.8580
2.2639
0.9559
6.0648
2.5606
2.4691
3.0536
114141
1.2425
1.0853
1.8914
3.7950
3.8894
1.0165
0.9466

2.0067
2.0148
2.0351
2.1308
2.1735
2.1862
2.1965
2.2664
2.3133
2.5667
2.5770
2.6258
2.6572
2.7163
2.8296
3.1017
3.1183
3.1637
3.2899
33186
3.7242
3.7288
3.7599
3.8619
4.2084
4.9577
5.9390

3.7203
3.8024
10.7986
5.5261
5.6701
6.3849
7.2354
3.2835
6.0762
7.0799
11.2180
4.7095
24271
5.8436
3.4064
9.2400
4.6865
6.5391
3.7604
138252
3.7388
3.6612
3.1072
5.0055
6.9068
2.2893
2.2273

0.1278
0.1246
0.1228
0.1325
0.1379
0.1350
0.1315
0.1395
0.1420
0.1547
0.1448
0.1514
0.1584
0.1566
0.1620
0.1684
0.1780
0.1804
0.1862
010955
0.2010
0.2014
0.2061
0.2058
0.2230
0.2617
0.3059

3.6128
2.9047
10.5456
3.3735
4.8125
5.1761
7.0096
2.9059
4.7173
6.9534
10.5656
4.6330
2.2704
5.3872
3.2695
6.9710
3.9251
6.0550
2.1946
8009
3.5263
3.4966
2.4652
3.2639
5.7076
2.0512
2.0162

0.6942
0.8331
1.0108
1.0838
0.7896
0.7151
0.6532
0.8106
0.9588
0.5429
0.6665
0.5844
0.7213
0.8655
0.4565
1.2124
0.5095
0.7320
0.6345

0.4206
0.5192
0.4905
0.5245
0.5588
0.4209
0.3946

1862.7596
1915.2490
1958.8653
1905.3058
1869.7249
1918.0640
1973.7461
1924.0796
1928.7981
1960.6881
2085.9242
2039.8509
1980.8237
2039.8985
2052.6027
2145.3057
2057.1475
2059.7680
2072.9004
2001-506%
2156.3301
2154.3825
2128.9522
2177.7395
2188.0533
2194.6623
2236.9854

16.1181
44.6912
42.0745
80.7857
55.1011
68.6127
32.3033
27.6572
70.2430
23.9681
67.8529
15.0208
15.3551
40.5866
16.9755
109.9986
45.8982
44.2196
54.8009
2180472
21.8458
19.0688
33.4898
67.6136
69.2557
17.7729
16.4671

775.1004
756.9275
746.7635
802.0884
832.5021
816.2209
796.1658
841.6333
855.8273
927.4958
871.5185
908.8194
947.8726
937.9419
967.7701
1003.4576
1056.3035
1069.0158
1100.6286
513107
1180.4799
1183.0081
1207.9645
1206.6676
1297.6466
1498.5168
1720.6764

26.4391
20.7782
74.7924
25.4929
37.6949
39.8061
52.7145
22.9688
37.9183
60.3496
86.7086
39.3926
20.0443
47.1972
29.4480
65.1066
38.3559
59.9242
22.2430
827783
38.1512
37.9030
27.2124
36.0186
67.4379
27.4855
30.5200

1116.7627
1119.4740
1126.2991
1157.7803
1171.5354
1175.5923
1178.8541
1200.8113
1215.2739
1290.0337
1292.9524
1306.6876
1315.4496
1331.6947
1362.1623
1431.8071
1435.8965
1447.0238
1477.3133
1484-0898
1575.1454
1576.1257
1582.7900
1604.3001
1674.1213
1810.4830
1965.1605

25.5068
26.1117
76.2488
38.8900
40.1811
45.4460
51.7341
23.3797
43.9763
53.0489
85.4898
35.2028
18.0492
44.2814
25.8595
73.4810
36.6523
51.6994
29.6851
1130407
30.3495
29.7180
25.2097
41.1586
58.2553
19.5122
19.5257

0.9711
0.7639
0.9766
0.6105
0.8487
0.8107
0.9688
0.8850
0.7764
0.9821
0.9418
0.9838
0.9354
0.9219
0.9598
0.7544
0.8375
0.9260
0.5836

0.9432
0.9551
0.7934
0.6521
0.8264
0.8960
0.9052
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69.4060
67.6146
66.3024
69.2781
71.0608
69.4306
67.5373
70.0887
70.4226
71.8970
67.4053
69.5514
72.0569
70.4322
71.0466
70.0833
73.5640
73.8769
74.5020
45769
74.9442
75.0580
76.3187
75.2146
77.5121
82.7689
87.5591
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1.sSMPABCO012.TXT 0.1456 3.2844  5.9944 6.1489 0.2986 5.1983 1.1067 2294.7899 57.5893 1684.4286  77.5199 1973.2348 54,9197 0.8454 85.3638
1.sSSMPABCO73.TXT 0.1425 0.8180 6.2764 15692 0.3195 1.3391 0.5238 2257.2747 14.1878 1787.4842  20.9384 2013.3202 13.8246 0.8534 88.7829
1.sSSMPABCO014.TXT 0.1453 16815 7.8141 2.7677 0.3901 2.1984 0.3413 2291.0926 29.2110 2123.2719  39.8922 2207.8103 25.2022 0.7943 96.1709
GBP139

Sample  2Pb®  #2s (%)  26Pb®  +2s (%) 20Pb® 25 (%) Th 207pp *25 206pp +25s 207pp +25s Rho® Conc.¢

206pp 28y 235 U 206pp (Ma) 238 (Ma) 25 (Ma)

1.sSMPABCO009.TXT 0.1407 0.9003  0.3759 1.7431 7.2908 3.9387 0.5804 2235.4778 15.6601 2057.0951  30.7725 2145.7218 35.7600 0.4426 95.8696
1.sSMPABCO031.TXT 0.1393 1.0414  0.4002 2.0674 7.6876 5.3154 0.4478 2218.9409 18.1632 2169.7853  38.2013 2193.1530 48.8743  0.3889 98.9345
1.sSMPABCO010.TXT 0.1389 1.0277  0.4089 1.9979 7.8332 5.0194 0.3983 2213.9745 17.9326 2209.9365  37.4888 2210.0128  46.1907 0.3980 99.9965
1.sSMPABCO016.TXT 0.1383 0.9635  0.4085 17752 7.7921 4.1149 0.3872 2206.4972 16.8186 2208.1501  33.2767 2205.2777 37.6871 0.4314 100.1303
1.sSMPABCO008.TXT 0.1381 1.1751 0.4072 1.8970 7.7523 4.7738 0.5609 2203.3727 20.5457 2201.9519  35.4824 2200.6768 43.8283 0.3974  100.0579
1.sSMPABCO017.TXT 0.1375 0.9638  0.4056 1.6404 7.6875 3.6547 0.4191 2195.3550 16.8456 21949238  30.5884 2193.1426 33.3502 0.4488 100.0812
1.sSMPABCO012.TXT 0.1374 0.8563  0.3979 1.7344 7.5364 3.8645 0.4654 2194.1900 14.9591 2159.4821  31.9053 2175.3416 35.2157 0.4488 99.2709
1.sSMPABCO018.TXT 0.1393 1.2394 0.2702 2.1182 5.1920 5.7262 0.6138 2219.0635 21.6411 1542.0007  29.1157 1849.6081  49.9164 0.3699 83.3691
1.sSMPABCO037.TXT 0.1373 0.7159  0.3917 1.2895 7.4151 2.3787 0.3801 2193.5858 12.4968 2130.4969  23.4368 2160.8165 21.4896  0.5421 98.5968
1.sSMPABCO027.TXT 0.1359 0.6786  0.4013 1.4037 7.5172 2.6490 0.4006 2175.0244 11.8668 2175.0591  25.9661 2173.0554 23.9990 0.5299 100.0922
1.sSMPABCO019.TXT 0.1357 0.9781 0.4013 1.8714 7.5074 4.4801 0.3695 2172.5828 17.1386 2175.2422  34.6433 2171.8892 40.9206 0.4177 100.1544
1.sSMPABCO035.TXT 0.1377 0.7526  0.3255 15306 6.1811 3.0953 0.6331 2199.0571 13.1322 1816.3036  24.2723 1999.9563 27.3940  0.4945 90.8172
1.sSMPABCO015.TXT 0.1351 0.8126  0.3981 15511 7.4177 3.2185 0.4729 2165.8082 14.2357 2160.2750  28.5344 2161.1385 29.1872  0.4819 99.9600
LsSMRABCOLLETXCF 01331 10619 03846 19725 70612  4.9528 04792 21398973 18:6854 20978796 354195 21172377 449942 03983 99.0857



1 sSMPABCO36-XTF
1 sSMPABCO30-FXTF
1.sSSMPABCO008.TXT
1.sSMPABCO013.TXT
1.sSSMPABC048.TXT
1.sSMPABCO010.TXT
1.sSMPABCO74.TXT
1.sSMPABCO059.TXT
1.sSMPABCO11.TXT
1.sSMPABCO057.TXT
1.sSMPABCO058.TXT
1.sSMPABCO072.TXT
1.sSMPABCO040.TXT
1.sSMPABCO012.TXT
1.sSMPABCO019.TXT
1.sSMPABCO052.TXT
1.sSMPABCO039.TXT
1.sSSMPABC014.TXT
1.sSMPABCO015.TXT
1.sSMPABCO051.TXT
1.sSMPABCO71.TXT
1.sSMPABCO016.TXT
1.sSMPABCO017.TXT
1.sSSMPABCO018.TXT

0.1354
0.1395
0.1393
0.1391
0.1390
0.1399
0.1366
0.1387
0.1383
0.1386
0.1385
0.1343
0.1384
0.1380
0.1378
0.1365
0.1360
0.1388
0.1353
0.1357
0.1348
0.1357

1.2657
1.4878
1.1371
1.0433
1.1996
1.1783
1.2438
1.7427
0.9990
1.0489
1.5244
1.1699
1.4406
1.7609
1.1599
1.2253
1.7012
1.5051
1.2945
2.3130
1.5087
1.4009

0.2759
0.4044
0.3986
0.3550
0.3602
0.3731
0.3396
0.3982
0.3591
0.3697
0.3543
0.3017
0.3164
0.3470
0.3592
0.2942
0.2755
0.3302
0.3170
0.2652
0.2988
0.2692

2.3236
1.4482
1.3907
1.4886
2.0525
2.3963
1.6559
1.8695
2.4589
1.3634
2.0348
3.3332
2.0774
3.2680
1.3931
3.9963
5.5716
2.7130
4.7603
3.3491
5.0212
2.6558

5.1481
7.7783
7.6543
6.8097
6.9038
7.1990
6.3939
7.6136
6.8482
7.0649
6.7650
5.5885
6.0374
6.6035
6.8222
5.5370
5.1679
6.3166
5.9136
4.9610
5.5535
5.0371

2.6460
2.0763
1.7964
1.8177
2.3773
2.6703
2.0710
2.5558
2.6541
1.7201
2.5425
3.5326
2.5281
3.7122
1.8128
4.1799
5.8255
3.1025
4.9331
4.0702
5.2430
3.0026

0.6254
0.4065
0.3962
0.4618
0.5423
0.5679
0.5133
0.3673
0.4192
0.5088
0.6033
0.4718
0.5206
0.4739
0.4932
0.6017
0.5395
0.5964
0.5032
0.6390
0.5757
0.5310

2105.9236
2132.4000
2168.5339
2220.8641
2217.9873
2216.2066
2215.1310
2226.3979
2184.1233
2210.8679
2206.0532
2209.5540
2208.0830
2155.4227
2207.1753
2202.5701
2199.1469
2183.4412
2177.1850
2211.7912
2167.7788
2172.7381
2161.5298
2173.0095

471534
12:2139
22.2270
26.0130
19.8450
18.2007
20.9511
20.5509
21.8019
30.5494
17.4436
18.3126
26.6956
20.5627
25.2187
30.9002
20.2884
21.4768
29.9259
26.3445
22.7390
40.8588
26.5534
24.6100

1427.6512
1900-7024
1570.4716
2189.4207
2162.7963
1958.5502
1982.9005
2044.0629
1884.5652
2160.5444
1978.0251
2028.1922
1955.3288
1699.8114
1772.1378
1920.1929
1978.3301
1662.3320
1568.9114
1839.1374
1775.1275
1516.3632
1685.2559
1536.8171

30-0878
32:1010
32.4687
26.9407
25.6032
25.1908
35.1300
421124
27.1166
34.4115
42.0208
23.7681
34.4106
49.9978
32.2687
54.4979
23.7769
58.8254
78.0594
43.5559
74.2912
45.4136
74.8967
36.4166

1722.6746
2012.2333
1842.3991
2203.6874
2189.2501
2085.0852
2097.2325
2134.4319
2029.5836
2184.4679
2090.0659
2117.6990
2079.2566
1912.5786
1979.4480
2057.9282
2086.7044
1904.6237
1845.6673
2018.9189
1961.4389
1811.0542
1907.1791
1823.9063

697967
39-9643
22.7292
18.8375
16.2473
16.2078
21.2876
24.0684
18.3329
23.1801
23.7705
15.4028
22.7231
30.8620
22.2440
33.2446
16.1673
36.5682
50.7652
27.5426
43.7354
34.9593
46.1035
25.7385

0.8782
0.6975
0.7742
0.8189
0.8633
0.8974
0.7996
0.7315
0.9265
0.7926
0.8003
0.9436
0.8217
0.8803
0.7685
0.9561
0.9564
0.8744
0.9650
0.8228
0.9577
0.8845
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82.8741
94:4574
85.2406
99.3526
98.7916
93.9314
94.5484
95.7661
92.8548
98.9048
94.6394
95.7734
94.0398
88.8754
89.5269
93.3071
94.8064
87.2788
85.0051
91.0952
90.5013
83.7282
88.3638
84.2596
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1.sSSMPABC029.TXT
1.sSMPABCO055.TXT
1.sSMPABC020.TXT
1.sSSMPABC028.TXT
1.sSSMPABCO068.TXT
1.sSMPABCO060.TXT
1.sSMPABCO047.TXT
1.sSMPABCO030.TXT
1.sSMPABCO3L.TXT
1.sSMPABCO032.TXT
1.sSSMPABCO034.TXT
1.sSMPABCO050.TXT
1.sSMPABCO036.TXT
1.sSMPABCO037.TXT

Lu-Hf analysis

Initial 176Hf/177Hf and eHf calculated using the apparent Pb-Pb age determined by LA-ICP-MS dating, and the CHUR parameters: 176Lu/177Hf = 0.0332, and 176Hf/177Hf = 0.282772 (Blichert-Toft and Albarede,
1997);
**Two stage "maximum" model age in billion years using the measured 176Lu/177Hf of each spot (first stage = age of zircon), a value of 176Lu/177Hf = 0.015 for the
average continental crust (second stage), and an average MORB (DM) 176Lu/177Lu and 176Hf/177Hf of 0.038512 and 0.283225, respectively (Vervoort and Blichert-Toft, 1999);

0.1374 1.4669
0.1372 1.5397
0.1344 1.5145
0.1382 2.1284
0.1333 1.3131
0.1360 1.2540
0.1332 1.4459
0.1403 1.2609
0.1337 4.8297
0.1403 1.1367
0.1389 1.4734
0.1305 1.4370
0.1200 2.1187
0.1350 1.8705

0.3439
0.3084
0.3080
0.3486
0.2888
0.3410
0.2840
0.3740
0.2260
0.3892
0.3207
0.2446
0.1255
0.3148

1.8397
2.6475
2.4248
3.7960
3.3849
4.6118
3.6684
1.7119
6.9886
2.2875
3.0574
5.3657
2.2882
4.2003

6.5168
5.8317
5.7079
6.6411
5.3078
6.3957
5.2151
7.2352
4.1664
7.5299
6.1441
4.4003
2.0757
5.8586

2.3529
3.0627
2.8589
4.3520
3.6307
4.7793
3.9431
2.1261
8.4951
2.5544
3.3939
5.5548
3.1185
4.5980

0.4936
0.6415
0.5696
0.5101
0.4700
0.5402
0.5268
0.4100
0.7182
0.4680
0.5595
0.6202
0.8586
0.5483

2194.9431
2191.6051
2156.4763
2204.3881
2142.0801
2177.4282
2140.0557
2231.1244
2147.4372
2231.2534
2213.9688
2104.0564
1955.6889
2163.6791

25.7161
27.0140
26.6718
37.4255
23.1345
21.9989
25.5010
21.9903
86.8978
19.8090
25.7775
25.4450
38.3246
32.9873

1905.5995
1732.7023
1730.7428
1927.9157
1635.3123
1891.3214
1611.6873
2048.0630
1313.3380
2118.9954
1793.3247
1410.7754

762.0927
1764.3073

30.4226
40.3516
36.9107
63.5665
49.0766
76.0405
52.5249
30.1069
83.5778
41.4446
48.0421
68.3490
16.4679
65.1584

2046.3020
1949.3533
1930.8004
2062.9429
1868.4044
2029.8305
1853.3850
2138.8971
1665.9122
2174.5618
1994.7142
1710.8288
1139.7787
1953.3370

20.9078
26.8743
24.9837
39.1158
31.4757
42.8192
34.1325
19.1286
71.9935
23.1369
30.0511
46.9881
21.5777
40.6471

0.7819
0.8645
0.8482
0.8722
0.9323
0.9650
0.9303
0.8052
0.8227
0.8955
0.9009
0.9660
0.7338
0.9135
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93.1241
88.8860
89.6386
93.4546
87.5245
93.1763
86.9591
95.7532
78.8360
97.4447
89.9038
82.4615
66.8632
90.3227

Unit Sample  U-Pb Age #Spot 8_u/A T Hf 2 +2s L8 Hf/ATTHE £2s¢  MOHfATTHf eHf(t) @ +2s°¢ TDMc** (Ga)

CC-VOLCANIC-RG GBP139 2183+10 (concordia) 8 0.002345856 22.47881 0.28164429 30.04 0.281546686 5.674686134 1.502653141 2.402198959
CC-VOLCANIC-RG GBP139 2183+10 (concordia) 10 0.00312477 20.15908 0.281711554  40.92 0.281581542 6.913422645 2.047369968 2.333543695
CC-VOLCANIC-RG GBP139 2183+10 (concordia) 12 0.003702522 29.26731 0.281743097 49.87 0.281589047 7.180120873 2.495074728 2.318750793
CC-VOLCANIC-RG GBP139 2183+10 (concordia) 16 0.002132066 26.92476 0.281676616 28.71 0.281587908 7.139636382 1.436689955 2.320996602
CC-VOLCANIC-RG GBP139 2183+10 (concordia) 17 0.004064483 38.04185 0.281820228 44.34 0.281651118 9.3860178 2.218919229 2.196239814
CC-VOLCANIC-RG GBP139 2183+10 (concordia) 19 0.002505576 26.87234 0.28170324  34.65 0.281598991 7.533522554 1.733768243 2.299142431
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CC-VOLCANIC-RG GBP139 2183+10 (concordia) 27 0.002797205  22.20556 0.281740608  25.1 0.281624225 8.430291052 1.256238553 2.249353319
CC-VOLCANIC-RG GBP139 2183+10 (concordia) 31 0.002354794  16.25216 0.281703199 39.84 0.281605224 7.755025271 1.993529026 2.286848774
CC-VOLCANIC-RG GBP139  2235+15 (207Pb/206Pb) 9 0.003114275  44.64703 0.281683686  37.08 0.281550957 7.03656517 1.855221479 2.367371624
CC-VOLCANIC-RG GBP139 2139+18 (207Pb/206Pb) 11 0.002607538  44.54124 0.281671211 35.52 0.281564926 5.31196427 1.777035037 2.388265469
CC-VOLCANIC-RG GBP139 2165+14 (207Pb/206Pb) 15 0.002479149  22.05746 0.281658599  24.12 0.281556299 5.606993641 1.2064725 2.392179187
CC-VOLCANIC-RG GBP139 2149+13 (207Pb/206Pb) 28 0.002316449 16.2147 0.281676323  25.39 0.281581455 6.130098044 1.270327351 2.350720367
CC-VOLCANIC-RG GBP139  2132+12 (207Pb/206Pb) 30 0.003631458  25.20107 0.281819378 46 0.281671886 8.938607287 2.302114739 2.18124615
CC-VOLCANIC-RG GBP139 2170+12 (207Pb/206Pb) 33 0.002633956 18.22938 0.281692848 44.89 0.281583899 6.706074251 2.245999002 2.335251867
CC-VOLCANIC-RG GBP139 2193+12 (207Pb/206Pb) 37 0.003757651  25.63395 0.281865068 39.14 0.281707981 11.64305348 1.959192092 2.078530713
Sm-Nd Analysis
SA'\é'PL Sm Nd Nd/Sm  143Nd/  abs 147Sm/ Age f 143Nd/ 143Nd/ 143Nd/ € € T(DM)* T(DM)** T(CHUR) Av Crust 143Nd/
ppm ppm 144Nd  sterror  144Nd (Ma) (Sm/Nd) 144Nd(t)  144Nd(i) 144Nd(t,CHUR) (t) (4560 Ma)) Ga Ga Ga Ga 144Nd(t)
GBP001 3.4208 222061 6.4916 0.5112 0.0000 0.0931 -0.5265 0.5112 0.5112 0.5126 -27.1908  34.3644 22150 2.2735 2.0452 24779 15101
GBP112 2.3178 16.6298 7.1747 0.5118 0.0000 0.0843 2122.0000 -0.5716 0.5105 0.5105 0.5097 15.2138  49.6851 1.5249  1.5270 1.2008 1.8038 2.5101
GBP139 50560 15.5912 3.0837 0.5117 0.0000 0.1961 2220.0000 -0.0033 0.5089  0.5089 0.5098 -17.7239 -17.6042 7.6780 11.7406 151.0112 1.8375 3.5101
GBP155 48779 27.1681 5.5696 0.5115 0.0000 0.1086 2314.0000 -0.4481 0.5098 0.5098 0.5096  3.0502  29.2202 22399  2.3136 2.0480 22047 4.5101
SAMPL o Sr SHRb  87Sr/  abs e 8751/ 8751/
ppm ppm 86Sr(m) sterror 0 Ma 86Sr(i) 86Sr(i,UR) eSr(i)
GBP001 139.6000 272.0000 1.9484 0.7360 0.0000 -27.1908 0.7360 0.7047  444.3685
GBP112  24.1000 779.0000 21.2842 0.7062 0.0000 -17.2848 0.7035 0.7020 -2.0177
GBP139 144.8000 13.0000 0.0898 1.5109 0.0000 -17.7788 0.3973 0.7020 -4340.6631
GBP155  63.2000 625.0000 9.8892 0.7115 0.0000 -23.1712 0.7017 0.7019 -1.9758



APENDICE B - Sumario dados petrograficos, Complexo Correntina e Suite Rio Corrente

Tabela 8 — Descricdo mineral6gica obtida na analise petrografica com microscopia 6tica em luz transmitida (em %).

o |2

# Unit Sample | Nome da Rocha o ol el lzlelslzslslolslalalelalalel. g Tg" % g

ol |Z|O0|X¥X|@|0O|2Z|SH|T|<|F|F|O|O|N|O|<|T|O|=|F|2]|F
1 C Correntina GBP112 | Hornblenda Granodiorito 10 | 20 25 35 3 7 |0 100
2 C Correntina GBP040 | Actinolita-Anfibolito 10 |18 5 60 |6 110 0 100
3 C Correntina \G/BPOGO Actinolita-Granodiorito 22 |28 10 35 0 1|1 1 2 100
4 C Correntina GBP039 | Actinolita Xisto 25 |40 15 3 10 3 2 0 2 100
5 C Correntina GBP060 | Actinolita Xisto 20 |25 15 35 1 10 4 100
6 C Correntina GBP155 | Hornblenda-Xisto 15 | 25 20 |16 12 1 |1 |1 10 | 100
7 C Correntina GBP107 | Hornblenda Granodiorito 10 |35 |10 15 10 5 7 |1 |1 |1 5 ]100
8 C Correntina GBP147 | Biotita-Clorita-Granodiorito | 35 | 40 3 |15 5 1 |1 1 100
9 C Correntina GBP057 | Metaquartzo-Dacito 25 |35 25 |5 2 3 13 |1 |1 0 100
10 | C Correntina GBP053 | Metadacito 25 |40 25 3 2 |0 0 (0 |5 100
11 | C Correntina GBP035 | Metadacito 25 |18 10 | 35 5 1 6 100
12 | C Correntina GBP033 | Metadacito 35 |15 10 |5 25 3 7 100
13 | C Correntina GBP052 | Metariolito 50 |12 0 |30 |2 5 1 100
14 | C Correntina GBP139 | Metariolito 50 15 |25 |2 7 11 100
15 | C Correntina EBP154 Metariolito 30 |15 |5 |35 4 |5 2 3 |10 |1 100
16 | C Correntina GBP092 | Metariodacito 27 |16 22 16 8 |1 1 |10 |100
17 | C Correntina GBP077 | Metariodacito 15 |10 5 20 5 5 40 | 100
18 | C Correntina GBP086 | Metariodacito 24 |14 20 {6 |9 |10 5 12 | 100
19 | C Correntina GBP116 | Metariolito 40 |7 22 |15 7 1 7 1 100
20 | C Correntina GBP174 | Ignimbrito 15 25 20 10 30 | 100
21 |Ccomentina | GBROOG | T COVIAXISIO 9 35 55 1 100

Ferruginoso
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22 | C Correntina GBPO007 | Muscovita-Quartzo Xisto 60 30 10 100
23 | C Correntina GBP066 | Muscovita-Quartzito 80 |5 10 5 100
24 | SRio Corrente | GBP0O0O1 | Titanita-Biotita-Metagranito |25 |38 |4 |11 5 (10 |0 |5 2 10 100
25 | SRio Corrente | GBPOO6i | Titanita-Biotita-Metagranito | 35 | 30 7 |10 |8 0 100
26 | SRioCorrente | GBP171 | Biotita Metagranito 15 |25 |30 |25 5 0 100
27 | SRio Corrente | GBP043 | Metamonzogranito 15 (25 (10 |20 20 |3 0 2 |2 |0 100
28 | SRio Corrente | GBP063 | Metasienogranito 20 (15 (10 |35 7 3 |1 3 |3 |1 1 100
29 | SRio Corrente | GBP058 | Metamonzogranito 18 |23 |12 |16 4 |7 2 2 |11 0 100
30 | SRioCorrente | GBP038 | Metamonzogranito 18 |23 |8 |15 6 |13 |5 |1 3 |3 |0 100
31 | SRioCorrente | GBP154 | Metaquartzo monzonitos 10 |30 25 6 |2 12 8 |0 2 100
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