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Fertilizing the oceans with iron may help to reduce carbon dioxide in the atmosphere since it stimulate
phytoplankton growth in the oceans. In general, the availability of iron to phytoplankton depends on the
chemical forms and concentrations in the aquatic environment. In this study, I established a simple, sensitive and
reliable method for determination of low-level iron in laboratory cultures of marine phytoplankton using a
radioisotope tracer 55Fe with liquid scintillation counting. Interference studies showed that nitrate depress the
counting efficiency of 55Fe in the liquid scintillation although the other components in culture media have no
effect. It is possible to correct the measurement values using the decrease rate of the specific nitrate
concentration. In addition, I demonstrate the effect of iron complexation by chelating ligands on the growth of
phytoplankton. Under low-iron conditions, the growth rates were affected by the concentrations of chelating
ligands in the culture media, which well agreed with iron uptake amounts of the cells. The results from iron
uptake experiments show that bioavailability of iron to phytoplankton is related to the ratios of iron to chelating
ligands in the media and the abilities of the chelating ligands to complex ferric ions, in which colloidal fractions
are important for iron uptake of marine phytoplankton.
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