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Abstract

Low levels of the micronutrient iron limit primary production and nitrogen fixation in large
areas of the global ocean. The location and magnitude of oceanic iron sources remain
uncertain, however, owing to a scarcity of data, particularly in the deep oceanl. Although
deep-sea hydrothermal vents along fast-spreading ridges have been identified as important
contributors to the oceanic iron inventory2, slow-spreading ridges, which contribute more
than half of the submarine ridge-crest environment, are assumed to be less significant and
remain relatively unexplored2. Here, we present measurements of dissolved iron and
manganese concentrations along a full-depth section in the South Atlantic Ocean, running
from offshore of Brazil to Namibia. We detect a large dissolved iron- and manganese-rich
plume over the slow spreading southern Mid-Atlantic Ridge. Using previously collected
measurements of helium-3 concentrations—a tracer of hydrothermal activity—we calculate
the ratio of dissolved iron to hydrothermal helium in the plume waters and find that it is 80-
fold higher than that reported for plume waters emanating from faster-spreading ridges in the
southeastern Pacific3. Only the application of a higher ratio in global ocean model
simulations yields iron fluxes from these slow-spreading submarine ridges that are in line
with our observations. We suggest that global iron contributions from hydrothermal vents are
significantly higher than previously thought, owing to a greater contribution from slow-
spreading regions.



