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OSMIUM ISOTOPES IN ORE FACIES FROM THE ALEXANDRINSKOE 
MASSIVE SULFIDE DEPOSIT IN THE SOUTHERN URAL

The Alexandrinskoe VMS deposit ocuurs within a Devonian paleo-island-arc system. 
The ore bodies comprises several ore facies: (1) hydrothermal stockwork; (2) sulfide chimneys; (3) seafloor altered clastic sulfides; (4) ferruginous sediments that are products of sclastic sulphide seafloor oxidation. 

The Re-Os isotopic composition have been studied within different ore facies, host-rocks and sediments from the the Alexandrinka volcanogenic hydrothermal massive sulphide deposit, Southern Ural, Russia. The osmium contents increase and the initial 187Os/188Os isotopic composition decrease in the ore facial range: sulphide chimneys – stockmork zone- clastic sulphides and their diagenites – ferruginous sediments. This range reflect variable degrees of reduced hydrothermal fluid and ambient oxygenated seawater mixing during 0re-forming processes. The Os isotopic composition of the hydrothermal sulphide chimneys (187Os/188Os = 1.3) is estimated to be minimum value of the Devonian hydrothermal fluid, which is an intermediate between initial Os isotopic compositions of island arc volcanic rocks and hyaloclastic sediments. The initial Os isotopic composition of ferruginous sediments (187Os/188Os 0.17–0.20) probably reflects that of the Devonian seawater. The low rhenium concentrations in metalliferrous sediments (about 1–2 ppb) could indicate oxic formation conditions.

The Re-Os isotope data define a best-fit line corresponding to a Late Devonian age of 355±15Ma (2σ) with initial 187Os/188Os of 0.12±0.19. This age could indicate a late Os isotope reequilibrium from the Givetian until closure of the Uralian paleoocean in the Late Devonian. The Os contents are higher and Re/Os ratio is lower within Paleozoic ilans arc hosted Uralian VMS deposits compared to TAG in MOR setting.

Studies of Re and Os distribution and isotopic composition in massive sulphide deposits are an important tool for understanding the evolution of hydrothermal system, allowing the determination of both ore age, metal sources and trace of seafloor alteration. 

