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1.

To determine how the relative availability of FeL1 and FelL2 to
different  phytoplankton  groups (cyanobacteria, diatoms,
dinoflagellates, prymnesiophytes) and how this might influence the
evolution of the patch.

To determine if the ligands produced in response to Fe enrichment
behave similarly to the ambient ligands, or if they change how the
ecosystem evolves over the longer term.

Do phytoplankton assemblages behave similarly at KNOT and
PAPA when provided with the same suite of ligands or has
conditioning led to a different response?

1. Elucidate the effect(s) of strong and weak Fe complexing ligands on phytoplankton
community structure and primary and secondary production in HNLC waters.

2. Quantify how different Fe ligands affect cell physiology in deckboard culture
experiments by measuring:
Cell variable fluorescence (p/s electron transport)
Light dependent carbon fixation rates (14C vs. E)
Efficiency of macronutrient utilization (15N-nitrate, -ammonium, -urea)
Fe acquisition rates (59Fe)
Ferridoxin/flavodoxin ratios



Cell-specific metabolic probes (Flow Cytometry)
3 Contrast the effects of these ligand manipulation experiments between the HNLC
waters of the:
eastern subarctic Pacific(Ocean Station PAPA), and western subarctic
Pacific (Ocean Station PF)
These two biogeochemical provinces have very similar water characteristics,
yet very different phytoplankton responses to Fe enrichment
Pennate diatoms in the east — (e.g., Martin and Fitzwater, 1988)
Centric diatoms in the west — (SERIES; Takeda et al., 2002)
We suspect these differences are related to different a different history and
proximity to Fe sources (dust and upwelling fluxes)
4 Obtain new isolates of natural ligands from within the enriched patch at Stn. PF,
outside the patch, and from underlying water
Compare how well these ligand isolates support the growth of
different phytoplankton groups at Stn. PAPA (2005).
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