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In seafloor hydrothermal systems, vent fluids usually
contain elevated dissolved iron (Fe)(0.5-13mmol/kg) that are
significantly enriched relative to deep ocean sea water
(~Inmol/kg; [1]). It is commonly thought that significant Fe
transport is only possible in dense Cl-rich fluids due to the
formation of aqueous Fe-Cl complexes [2]. However, the Fe
enrichment in vent fluids with low CI concentrations(<550
mmol/kg) indicates that the vapor phase may be important for
Fe transport in seafloor hydrothermal systems [1]. Vapor
transport of Fe is weakly understood due to the lack of high
T-P solubility experiments and thermodynamic data. Here, we
report vapor Fe solubility data in KCI-H2O system via
experiment conducted at 400-500 °C, 200-510 bar. The
experiment was performed by using hematite-magnetite
assemblage as the source of Fe, and K-feldspar-muscovite-
quartz assemblage as the pH buffer. Significant amounts of
Fe in vapor were recognized, with the highest Fe
concentrations (up to 2040 ymol/kg) achieved at 425-450 °C
and pressure ranging from 335 to 415 bar. Our results show
that Fe concentration increases with increasing pressure, Cl
concentration and density. In particular, a good exponential
correlation between Fe concentration and pressure was
recognized, making Fe value in vent fluids potentially a good
geothermobarometer  for  understanding  hydrothermal
processes that happen in depth of oceanic floor. The new data
indicates that increased Fe flux found in Mid-Ocean Ridge
duing glacial terminations may be a result of release of
condensed vapor phase from deep oceanic crust.
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