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From October 22 to December 11, 2005, the BIOSOPE cruise sailed from Tahiti to the Marquesas Islands and then headed Southeast (from ~10˚S to ~35˚S) across the South-Pacific Gyre to the upwelling region off of Chile. The waters encountered ranged from those depleted in nitrogen and/or iron — some of the most oligotrophic in the World Ocean — to eutrophic ones. Here, we examine the variations in the photosynthetic parameters of phytoplankton along this trans-Pacific cruise. These parameters were obtained by shipboard incubation of water samples under different irradiances to describe photosynthesis versus irradiance (PvsE) relationships. The dataset consists of 38 profiles, almost evenly distributed over the transect, for a total of 324 individual PvsE curves. We first describe the observed variations in the parameters of the PvsE curves (initial slope, maximum rate of photosynthesis, sensitivity to inhibition, and saturation irradiance) and compare them with profiles of measured physical and chemical parameters. To understand and predict the observed variability, we use variable fluorescence parameters and consider environmental variables (light, nutrients, temperature, community composition, and vertical mixing) in a simple model applicable to this region.

