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RESUMO

A area da Volta Grande do Rio Xingu ¢ crucial para o entendimento geoldgico dos periodos
Sideriano e Riaciano do Dominio Bacaja, Provincia Maroni-Itacaiunas, Craton Amazonico, que
comporta mineralizagdes auriferas. O Dominio Bacaja ¢ composto por associagdes tectonicas
com direcdo NW-SE que comportam fragmentos arqueanos e siderianos retrabalhados
essencialmente no Riaciano com expressivo crescimento crustal durante o Ciclo
Transamazodnico (2,26 a 2,06 Ga). O objetivo desta tese € investigar o ambiente tectonico e
discutir a evolucao crustal em ambiente de terrenos acrescionarios ¢ colisionais continentais. O
estudo baseou-se no levantamento de campo, mapeamento geoldgico-geofisico, petrografia,
geoquimica, geocronologia e geoquimica isotopica, tendo sido aplicados os métodos U-Pb e
Lu-Hf em zircdo via SHRIMP e LA-ICP-MS, U-Pb em titanita via LA-ICP-MS ¢ Sm-Nd em
rocha total via TIMS. A integracao geoldgica-geofisica destacou a Zona de Cisalhamento
Bacaja de direcdo NW-SE, com bordas bem delimitadas, com terrenos foliados de altas
susceptibilidades magnéticas, que deformou plasticamente os litotipos em seu interior. O estudo
petrografico identificou rochas metavulcanossedimentares da sequéncia Trés Palmeiras, Suite
Intrusiva Oca (composta de granodiorito, quartzo monzodiorito, quartzo monzonito,
monzodiorito e diorito), além de granodiorito, monzogranito e sienogranito do Complexo
Bacajai e da Suite Intrusiva Arapari. A mineraliza¢ao orogénica hidrotermal zonada de ouro
ocorre no contato entre o Grupo Trés Palmeiras com a Suite Intrusiva Oca. A geoquimica das
rochas vulcanicas maficas da Formacgao Itata (inferior) do Grupo Trés Palmeiras é de carater
toleitico evoluido em uma dorsal mesoceanica e em arcos de ilha juvenis, enquanto as rochas
vulcanicas da Formagdao Bacaja (superior) estdo relacionadas a arcos vulcanicos calcio-
alcalinos em margens continentais ativas de dominio compressional. Distingue-se trés grupos
de granitoides que representam diferentes fases da evolugdo magmatica e tectonica do Dominio
Bacaja no Riaciano, cujos resultados revelaram idades num intervalo de cerca de 110 Ma:
granitoides de 2,20-2,17 Ga da Suite Intrusiva Oca, e 2,17 Ga, sienogranito com biotita do
Complexo Bacajai, além do monzogranito com biotita de 2,09 Ga da Suite Intrusiva Arapari. A
Suite Intrusiva Oca ¢ composta de rochas intermediarias a acidas, calcico a alcali-calcico,
ultramagnesianas a médio magnesianas, metaluminosas a peraluminosas formadas em ambiente
de granitos de cordilheira relacionadas a arcos vulcanicos. Os ETR dos granitoides da Suite
Intrusiva Oca mostram forte fracionamento magmatico, traduzido pela alta razao (La/Lu)n, e
enriquecimento nos elementos Rb, Th e K, e empobrecimento em Ba, Nb, P e Ti, tendo como

fonte rochas méaficas com alto a baixo teores de K. O Complexo Bacajai ¢ representado por
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quartzo monzonito, granito e granodiorito célcico a alcali-calcico, médio-magnesianos e
peraluminosos, cujas fontes sdo rocha maficas com baixo-K e alto-K com alguma contribuigao
de metassedimentos. As rochas da Suite Intrusiva Arapari sdo médio-magnesianas, calcio-alcali
a alcali-calcico e metaluminosas, tendo como fontes rochas méficas com alto-K. Os granitoides
sin a tardi-colisionais (Complexo Bacajai e Suite Intrusiva Arapari) sdo ricos em LILE e ETRL,
apresentam anomalias negativas de Ni, P e Ti, e depletacdo em HFSE, tipicos de granitos
orogénicos de arcos vulcanicos. Em termos de isotopicos. a sequéncia Trés Palmeiras possui
Nd-Tpwm de 2,35 a 2,58 Ga com eNd) de -0,41 a +3,20. A Suite Intrusiva Oca encerra rochas
com Nd-Tpwm entre 2,24 ¢ 3,06 Ga e eNdy) que variam entre -5,99 e +2,44. As idades de
cristalizacdo U-Pb em zircdo dessa suite sdo: 2203 + 23 Ma com Hf-Tpm® entre 2,4 ¢ 2,8 Gae
eHf(220Ga) entre -0,45 e +5,24 para o corpo Ouro Verde; 2173 + 7 Ma com Hf-Tpum® entre 2,3 e
2,6 Ga e eHf(2,17Ga) entre +2,04 e +7,65, adicionado a uma idade U-Pb 2171 + 17 Ma em titanita,
para o corpo Central, e 2171 £ 13 Ma com Hf-Tpm® entre 2,4 e 3.4 Ga e eHf(2,17Ga) entre -10,32
e +4,34 para o corpo Buma, com geracdes distintas de crosta entre o Mesoarqueano € o
Sideriano/Riaciano. O Complexo Bacajai apresenta idade de cristalizagcdo de 2165 + 10 Ma,
Hf-TpmC entre 2,5 e 2,8 Ga e eHfi166a) de -0,35 a +3,04, com fontes mantélicas do
Neoarqueano. A Suite Intrusiva Arapari possui idade de cristalizagao 2094 + 13 Ma, Nd-Tpwm
de 2,38 Ga, eNd(2.096a) de -1,15, Hf-Tpm® entre 2,6 e 2,8 Ga, e 0 eHf(2,096a) variando de -2,77 a
+1,59, o que indica mistura de fonte mantélica e crustal geradas do Neoarqueano ao Sideriano.
A evolucdo geoldgica da regido estudada ¢ marcada por diversos eventos. No Sideriano,
sequéncias vulcanosedimentares com basaltos toleiticos e andesitos de arco de ilhas foram
depositados, seguidas de colocagdo de granitoides durante a colisdo e formacdo de arco
continental composto por dioritos a granitos entre 2,20 e 2,09 Ga. O estadgio mais avangado e
tardio da orogenia Transamazonica na regido da Volta Grande ¢ representado pela colocagdo
granitoides peraluminosos da Suite Intrusiva Arapari, que encerram a complexa evolugao
geoldgica da regido. A andlise realizada neste estudo destaca a proposta de similaridade
fundamentada na similaridade petrografica, geocronologica e isotopica entre a regido da Volta
Grande e os dominios Lourenco e Carecuru, localizados no estado do Amapa, na porc¢ao

nordeste da Provincia Maroni-Itacaitnas.

Palavras-chave: geoquimica; geocronologia; sudeste da amazodnia; ciclo transamazonico;

granito-greenstone.



ABSTRACT

The area of the Volta Grande of the Xingu River is crucial for the geological understanding of
the Siderian and Riacian periods in the Bacaja Domain, Maroni-Itacaitinas Province,
Amazonian Craton, which hosts significant gold mineralizations. The Bacaja Domain is
composed of tectonic associations with NW-SE orientation that contain reworked Archean and
Siderian fragments, mainly during the Riacian, with significant crustal growth during the
Transamazonian Cycle (2.26 to 2.06 Ga). The objective of this thesis is to investigate the
tectonic environment and discuss the crustal evolution in accretionary and continental collision
settings. The study relied on field surveys, geological-geophysical mapping, petrography,
geochemistry, geochronology, and isotopic geochemistry, employing U-Pb and Lu-Hf methods
in zircon via SHRIMP and LA-ICP-MS, U-Pb in titanite via LA-ICP-MS and Sm-Nd on whole
rock via TIMS. The geological-geophysical integration reveals the NW-SE trending Bacaja
Shear Zone with well-defined edges and foliated terrains of high magnetic susceptibilities,
plastically deforming the lithotypes within. Petrographic analyses identified
metavolcanosedimentary rocks of the Trés Palmeiras sequence, the Intrusive Oca Suite
(composed of granodiorite, quartz monzodiorite, quartz monzonite, monzodiorite, and diorite),
as well as granodiorite, monzogranite, and sienogranite of the Bacajai Complex and the Arapari
Intrusive Suite. The zoned hydrothermal orogenic gold mineralization occurs at the contact
between the Trés Palmeiras Group and the Intrusive Oca Suite. The geochemistry of mafic
volcanic rocks from the lower Itatd Formation of the Trés Palmeiras Group indicates evolved
tholeiitic character in a mid-oceanic ridge and juvenile island arc setting, while the volcanic
rocks of the upper Bacaja Formation are related to calc-alkaline volcanic arcs in active
compressional continental margins. Three groups of granitoids representing different phases of
magmatic and tectonic evolution in the Bacaja Domain during the Riacian were distinguished,
with ages spanning around 110 M.y.: granitoids from the Intrusive Oca Suite at 2.20-2.17 Ga,
syenogranite with biotite from the Bacajai Complex at 2.17 Ga, and biotite-bearing
monzogranite from the Arapari Intrusive Suite at 2.09 Ga. The Intrusive Oca Suite comprises
intermediate to acid, calcic to alkali-calcic, ultramafic to medium-mafic, metaluminous to
peraluminous rocks formed in a cordilleran granitic setting related to volcanic arcs. The REE
of Intrusive Oca Suite granitoids exhibit strong magmatic fractionation, reflected in high
(La/Lu)n ratios, enrichment in Rb, Th, and K, and depletion in Ba, Nb, P, and Ti, sourced from
mafic rocks with varying K contents. The Bacajai Complex consists of calcic to alkali-calcic,

medium-mafic, and peraluminous quartz monzonite, granite, and granodiorite, sourced from



mafic rocks with low-K and high-K components and some input from metasediments. The rocks
of the Arapari Intrusive Suite are medium-mafic, calcium-alkali to alkali-calcic, and
metaluminous, sourced from mafic rocks with high-K content. The syn- to late-collisional
granitoids (Bacajai Complex and Arapari Intrusive Suite) are enriched in LILE and LREE,
exhibiting negative anomalies in Ni, P, and Ti, and depletion in HFSE, typical of orogenic
granites in volcanic arcs. In terms of isotopes, the Trés Palmeiras sequence has Nd-Tpwm values
ranging from 2.35 to 2.58 Ga, with eNd,) varying from -0.41 to +3.20. The Intrusive Oca Suite
includes rocks with Nd-Tpwm between 2.24 and 3.06 Ga and eNd) ranging from -5.99 to +2.44.
U-Pb zircon crystallization ages for this suite are 2203 + 23 Ma, with Hf-Tpm values between
2.4 and 2.8 Ga and eHf(220Ga) ranging from -0.45 to +5.24 for the Ouro Verde body; 2173 + 7
Ma with Hf-Tpm® ranging between 2.3 and 2.6 Ga, and eHf(2.17Ga) between +2.04 and +7.65,
added to a U-Pb age of 2171 + 17 Ma in titanite, for the Central body, and 2171 £+ 13 Ma, with
Hf-Tpm® values between 2.4 and 3.4 Ga and eHf(2 176a) ranging from -10.32 to +4.34 for the
Buma body, indicating distinct crustal generations between the Mesoarchean and
Siderian/Riacian. The Bacajai Complex has a crystallization age of 2165 + 10 Ma, Hf-Tpm©
values between 2.5 and 2.8 Ga, and eHf(2.16Ga) ranging from -0.35 to +3.04, with mantelic
sources from the Neoarchean. The Arapari Intrusive Suite has a crystallization age of 2094 +
13 Ma, Nd-Tpwm at 2.38 Ga, eNd2.09Ga) at -1.15, Hf-Tpm® values between 2.6 and 2.8 Ga, and
eHf(2.0062) varying from -2.77 to +1.59, indicating a mixture of mantle and crustal sources
generated from the Neoarchean to the Siderian. The geological evolution of the study region is
marked by various events. In the Siderian, volcanic-sedimentary sequences with tholeiitic
basalts and island arc andesites were followed by the emplacement of diorites to granites around
2.20 to 2.09 Ga and collision, originating continental arcs. The most advanced and late stage of
the Transamazonian orogeny in the Volta Grande region is represented by the emplacement of
peraluminous granitoids from the Arapari Intrusive Suite, closing the complex geological
evolution of the region. The analyses in this study highlight the proposed similarity based on
petrographic, geochronological, and isotopic similarities between the Volta Grande region and
the Lourengo and Carecuru domains, located in the state of Amapa, in the northeastern portion

of the Maroni-Itacaianas Province.

Keywords: geochemistry; geochronology; southeastern amazon; transamazonian cycle;

granite-greenstone.
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