Iron uptake and physiological response of phytoplankton during a
mesoscale Southern Ocean iron enrichment

Maldonado, Maria T., Philip W. Boyd, Julie LaRoche, Robert Strzepek, Anya Waite,
Andrew R. Bowie, Peter L. Croot, Russell D. Frew, MNeil M. Price

Lirmnal, Qceanogr, 46(7), 2001, 1802-1808 | D21 10,4319/l0,. 2001, 46, 7.1802

ABSTRACT: Iron supply is thought to regulate primary production in high nitrate, low chlorophyll
[HMLZ) regions of the sea in both the past and the present. & critical aspect of thiz relationzhip is
acquisition of iron (Fel by phytoplankton, which occurs through a complex series of extracellular
reactions that are influenced by Fe chemistry and speciation, During the first in situ mezoscale
Fe-enrdchment expedment in the Southern Ocean (Southern Oceaniron release experdment
[SQIREE]), wwe monitored the uptake of Fe by three size classes of plankton and their ensuing
phyziological responze to the Fe enrichment, Ratez of Fe uptake from both inorganic Fe (Fe') and
organic Fe complexes (Fel) were initially fast, indicative of Fe-limitation, &4fter Fe endchment
phytoplankton down-regulated Fe uptake and optimized physiological performance, but by day 12
they had greatly increased their capacity to acquire Fe from Fel. The increaze in Fe uptake from
Fel coincided with a sixfold decrease in Fe' that followed the production of Fe-binding orzanic
ligands. Phvtoplankton were able to use organically bound Fe at rates sufficient to maintain net
growth for more than 42 d, &daptation to such shiftz in Fe chemistry may contrbute to bloom
longevity in these polar HMLC waters,
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