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Description and drivers of the sea surface iodide distribution
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The reaction of ozone with iodide at the sea surface is an important sink for tropospheric ozone, and the dominant
source of reactive iodine to the troposphere. Rates of both processes are dependent on iodide concentration, which
varies by 1-2 orders of magnitude across the ocean surface. Observations of sea surface iodide are relatively scarce,
and the drivers of this variation remain poorly understood.

We present an expanded, global dataset of 1342 sea surface (<20m) iodide observations, which is a 45% increase
on an earlier compilation (Chance et al. 2014). Observations span 70°S to 68°N, and include measurements made in
the Indian Ocean, a previously undersampled region. The expanded dataset confirms a strong latitudinal gradient,
with highest iodide concentrations occurring at lower latitudes. The extended observational data set has been used
to evaluate commonly used sea surface iodide parameterisations, and to develop a new parameterisation using a
machine learning approach. We also present measurements of iodide in the sea surface microlayer, and discuss
whether (or not) this crucial reaction zone may be enhanced in iodide.

The marine iodide distribution is thought to be controlled by biologically mediated production and loss processes,
additional abiotic reactions, vertical mixing and advection. We summarise evidence for the microbiologically medi-
ated interconversion of iodine species, including new results suggesting that iodide oxidation, the dominant iodide
loss process, may be associated with bacterial nitrification, specifically the conversion of ammonium to nitrite.

A biogeochemical model of iodine cycling has been embedded in the OCCAM oceanographic framework, and
calibrated using the observational dataset. In the model, iodide production is driven by primary production. Model-
observation residuals were substantially reduced by linking iodide oxidation to biological nitrification, and increas-
ing the ratio of iodide produced to carbon fixed (by primary production) with latitude. Using section data from the
Indian Ocean, we explore how biological productivity, oxidation, mixing and advection drive the sea surface iodide
distribution.
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