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RESUMO

O deposito aurifero Piaba tornou-se, em 2010, a primeira mina em operagao no
Fragmento Cratonico Sdo Luis, noroeste do Maranhdo. Seu ambiente geoldgico compreende
rochas metavulcanossedimentares do Grupo Aurizona e granitoides da Suite Tromai, entre
outras unidades menores, formadas em ambiente orogénico, de arcos de ilhas entre 2240 e
2056 Ma. A mineralizagdo em Piaba se hospedou em um granodiorito granofirico fino
(Granofiro Piaba) e em rocha subvulcanica andesitica do Grupo Aurizona. Os corpos de
minério estdo encaixados na falha Piaba de orientacio ENE-WSW ruptil-ductil e consistem
em uma trama Stockwork de veios e vénulas de quartzo com seus halos de alteragdo
hidrotermal. O estudo petrografico realizado em amostras obtidas em testemunhos de
sondagem na zona mineralizada mostrou que as rochas hospedeiras do minério foram afetadas
por intensa alteracdo hidrotermal, que provocou a transforma¢do quase que por completo
dessas rochas. Os produtos dessas modificagdes sdo minerais micaceos formados durante a
sericitizacdo e cloritizacdo do granodiorito granofirico e da rocha andesitica, as quais
ocorreram de forma pervasiva e fissural. Além disso, carbonatagdo, silicifica¢do e sulfetacao
ocorreram em consequéncia da percolagdo de fluidos em condutos (fratura e falhas) ao longo
da falha Piaba, formando as venulagdes. Esses ultimos tipos aparentam estar associados com a
precipitacdo do ouro. Estudos petrograficos, microtermométricos € por espectroscopia
microRaman em gridos de quartzo das vénulas de uma zona stockwork definiram inclusdes
aquo-carbdnicas biféasicas e trifasicas, produzidas por aprisionamento heterogéneo durante
separagdo de fases, e fluidos aquosos tardios. O fluido aquo-carbdnico, responsavel pela
mineralizagio, ¢ composto por CO; (5 — 24 mol %, densidade de 0,96-0,99 g/cm’), H,0 (74 —
93 mol%), N, (<1 mol%), CH4 (£1mol%) e 5,5% em peso equivalente de NaCl. O minério
depositou a 267-302°C e 1,25-2,08 kbar, correspondendo a profundidades de 4 a 7 km. A
composicao e intervalo de P-T de atuag@o do fluido mineralizador, combinadas com o carater
redutor (log fO, -31,3 a -34,3) e a sulfetagdao das rochas hospedeiras, sugerem que o ouro foi
transportado como um complexo sulfetado e que foi depositado em consequéncia da
separacdo de fases, redugdo da atividade de enxofre e da fO, por intera¢do fluido-rocha. Essas
condi¢gdes sdo consistentes com a formagdo do deposito em regime ruptil, portando em
condigdes mesozonais a epizonais. Por comparagdo com outras ocorréncias auriferas similares
jé& estudadas na regido, as caracteristicas geoldgicas e do fluido permitem atribuir a classe de
depositos de ouro orogénico para Piaba.
Palavras — chave: Ouro — minerais ¢ mineracao, Jazidas — Maranhdo, Petrologia, Depdsito

aurifero Piaba.
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ABSTRACT

The Piaba gold deposit became, in 2010, the first gold mine in operation in the Sao
Luis Cratonic Fragment, northwestern of the State of Maranhdo, Brazil. The tectonic setting
comprises the metavolcano-sedimentary rocks of the Aurizona Group and the granitoids of
the Tromai Intrusive Suite, along with minor units. All these rocks formed in island arc
setting between 2240 and 2056 Ma. Gold mineralization at Piaba is hosted in a fine-grained
granophyric granodiorite (Piaba Granophyre) and in a subvolcanic andesitic rock belonging to
the Aurizona Group. The ore bodies are hosted in the Piaba fault, which is an ENE-WSW-
trending brittle-ductile structure. These ore bodies consist of stockwork veins and veinlets and
their hydrothermal haloes. The petrographic study was undertaken in drill cores of the
mineralized zone. This study has shown that the host rocks have been affected by strong
hydrothermal alteration that provoked intense mineralogical transformations of the rocks. The
most prominent alteration processes have been the sericitization and chloritization of the host
rocks, occurring in pervasive and fissure-filling modes. In addition, carbonatization,
silicification and sulfidation occurred in response to fluid flow and veining along fractures
and small faults associated with the Piaba fault. These latter types of alteration appear to be
associated with gold precipitation. Petrographic, microthermometric and Raman
microspectroscopic studies have been undertaken in quartz from mineralized veins from a
stockwork zone. These studies identified two and three phase aqueous-carbonic fluid
inclusions that have been interpreted as produced by heterogeneous trapping during
immiscible phase separation. Late aqueous inclusions have also been identified. The
mineralizing aqueous-carbonic fluid is composed of CO; (5 — 24 mol%, density of 0.96-0.99
g/cm3), H,O (74 — 93 mol%), N, (<1 mol%), CH4 (<1mol%), and has 5.5 wt. % NaCl
equivalent. The gold ore deposited at 267-302°C and 1.25-2.08 kbar, corresponding to depths
of 4 to 7 km. Fluid composition and the P-T interval of the mineralizing fluid, its relatively
reduced character (log fO; -31.3 to -34.3), and the strong sulfidation of the host rocks indicate
that gold has been transported as a sulfur complex and was deposited in response to phase
separation and lowering of fO, and of the sulfur activity during fluid-rock interaction. These
conditions are consistent with the brittle regime and mesozonal to hypozonal conditions.
Comparing the geological and fluid P-T-X characteristics of Piaba with those of other gold
prospects already investigated in the same region, it is possible to define Piaba as an orogenic
gold deposit.

Key words: Gold — minerals and mining, Maranhao, Petrology, Piaba auriferous deposit.



