
 Goldschmidt2015 Abstracts  

 1925 

Tracing hydrothermal iron input to 
the deep ocean using iron isotopes 

A. J. M. LOUGH1*, J. K. KLAR1, D. H. M GIBBS1,  
J. A. MILTON1, W. B. HOMOKY2, I. PARKINSON3,  

R. H. JAMES1, D. P. CONNELLY1 AND R. A. MILLS1 
1Ocean and Earth Science, University of Southampton, 

National Oceanography Centre  Southampton, Waterfront 
Campus, National Oceanography Centre, European Way, 
Southampton, SO14 3ZH, UK (*Correspondance: 
A.J.M.Lough@soton.ac.uk) 

2Department of Earth Sciences, University of Oxford, South 
Parks Road, Oxford, OX1 3AN, UK 

3Bristol Isotope Group, School of Earth Sciences, University of 
Bristol, Wills Memorial Building, BS8 1RJ, UK 

 
Iron (Fe) is an essential micronutrient that limits primary 

productivity in high nutrient low chlorophyll (HNLC) regions, 
however the mechanism of Fe supply to the ocean is poorly 
understood. Hydrothermal vents are a recently discovered 
source of Fe and potentially other trace metals to the deep 
ocean. Fe isotope ratios (56Fe/54Fe) can potentially be used to 
trace sources and sinks of the global Fe biogeochemical cycle. 
Previous studies on Fe isotopes in hydrothermal plumes have 
focussed on particulate samples. However Fe isotope ratios 
could be used to trace the input of hydrothermal dissolved iron 
to the oceans. We test this hypothesis using samples of Total 
Fe (TFe) dissolved Fe (dFe) and soluble (sFe) from a 
hydrothermal plume in the Southern Ocean.  

We show that approximately 40 to 90 % of dFe in the 
hydrothermal plume is present as colloidal Fe (dFe-sFe). δ56Fe 
values (relative to IRMM-14) of dFe from the hydrothermal 
plume change dramatically during plume rise, ranging from -
2.39 ± 0.08 ‰ to -0.13 ± 0.06 ‰. δ56Fe values of TFe were 
generally heavier than dFe values, ranging from -0.31 ±  
0.03 ‰ to 0.78 ± 0.09 ‰. Iron isotope variations between TFe 
and dFe are explained by the dominance of Fe-oxyhydroxide 
or pyrite precipitation processes; the master variables 
influencing the δ56Fe of dFe supplied to the deep ocean. 

Our study indicates dFe in hydrothermal plumes will 
include colloidal species, and contribute a flux of isotopically 
light dFe to the deep ocean.  
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