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ABSTRACT: Iron availability is suggested to be a primary factor limiting nitrogen fization in the
oceans, This hvpothesiz iz principally based on cost-benefit analyses of iron quotas in the
dominant nitrogen-fixing cyanobacteria, Trichodesmiwm spp., in the contemporary oceans.
Although previous studies with Trichodesmivm have indicated that iron availability enhanced
nitrogen fixation and photosynthesis, no clear relationzhip haz been reported between cellular
iron quotas and nitrogen fixation, We re-examined the proposed link between iron availability and
nitrogen fixation in laboratory izolates and natural populationz collected from coastal waters
north of &ustralia. In laboratory cultures growen under iron-limiting conditions, we measured a
decline in cellular iron quotas, photochemical quantum wields, the relative abundance of
photosystem | to photosystem [l reaction centers, and rates of nitrogen fixation, Mitrogen fixation
dizplayed a critical threshold of the dissolved sum of total inorganic Fe species ([Fe']) of ca. log
[Fe'l = -2.7. Feld populations of Trichodesmium, collected during bloom conditions, showed high
iron quotaz conzistent with high nitrogen fixation rates. Using zeasonal maps of asolian iron fluxes
and model-derived maps of surface water total dissolved Fe, we calculated the potential of
nitrogen fixation by Trichodesmium in the global ocean, Our results suggest that in 75% of the
global ocean, iron availability limits nitrogen fixation by this organism, Given present trends in the
hvdrological cwele, we suggest that iron fluxes will be even more limiting in the coming century,
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