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Hydrothermal activity is known to play an important role 
in ocean composition through elemental exchange during 
seawater-crust interactions. Magnesium is removed from 
hydrothermal fluids as clay minerals[1].  The uptake of 
magnesium is important because of affecting the Mg/Ca mole 
ratio of seawater, which controls marine calcium carbonate 
polymorphism (aragonite or calcite)[2]. Inert hydrothermal 
vent fluxes lead to elevated Mg/Ca mole ratio of seawater. 
Conversely, high hydrothermal vent fluxes lower the Mg/Ca 
mole ratio of seawater. Hence, a negative correlation is 
expected between hydrothermal activity and ocean Mg/Ca 
mole ratio. In this study, We investigated the behavior of 
magnesium isotopes during hydrothermal alteration, because 
the information about isotopic fractionation can be used as 
tool to reconstruct Mg partitioning in water-rock system 
quantitatively. 

To understand magnesium and strontium isotopic 
fractionations on seafloor hydrothermal systems, we 
monitored the reaction between seawater and basalt (JB-2a) at 
300°C and 500 bars. Initial water/rock was set to 5. δ26Mg 
and δ88Sr of fluids were measured with MC-ICP-MS (Nu 
plasma). 

Seawater composition was significantly modified during 
the reaction; magnesium, strontium, and sulfate 
concentrations decreased, instead calcium content increased. 
The experimental result demonstrates that basalt incorporated 
magnesium but released calcium. Sulfate was lost from 
seawater as a result of anhydrite formation. Strontium was 
most probably trapped by the sulfate minerals. 

Resulting δ26Mg of fluids decreased from -0.8‰, initial 
seawater value, to -1.78‰ at the end. This result suggests that 
seafloor hydrothermal activity reduces ocean δ26Mg values. In 
contrast, strontium isotopes were not fractionated, indicating 
that the strontium isotopic fractionation during calcium 
sulfate precipitation is minor. 
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