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EXPORTS (EXport Processes in the Ocean from Remote Sensing) collaborative campaign with program lead David Siegel (UCSB) in August 2018 as the first campaign of the EXPORTS project.

Data contain rate measurements of phytoplankton growth, not accounting for viral losses, and mortality due to microzooplankton grazing, measured at sea using deckboard incubators. Data are based on chlorophyll a measurements that have been adjusted for photoacclimation and Fe addition effects. 

Briefly, whole seawater samples (10 to 40 L) were collected from discrete depths using a CTD rosette with mounted Niskin bottles and screened through a 200 µm mesh. Duplicate or triplicate bottles were prepared with either whole seawater (<200 µm) or whole seawater diluted with 0.2 µm filtered seawater collected from the depth of the same cast. All bottles were incubated in deckboard incubators with manipulated light levels (1-5%, 20%, 40%, 65% and 100%). The lowest light incubator was chilled to match in situ temperatures below the mixed layer all other incubators were maintained at surface seawater temperature via flowthrough seawater. Rate estimates are based on changes in chlorophyll a in the diluted and whole seawater over 24 hours. Chlorophyll a measurements were made using ethanol as a solvent and read on a Turner 10AU Fluorometer. Herbivorous protist grazing rate is calculated as the difference in phytoplankton growth rate in the diluted vs undiluted seawater. 

Chlorophyll correction (cor) is the mean ratio of per cell red fluorescence of all phytoplankton groups measured with flow cytometry, weighted by the phytoplankton group’s contribution to total red fluorescence. The final chlorophyll concentration is then corrected by dividing the extracted chlorophyll buy cor.
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Phytoplankton growth rate is calculated as the sum of the grazing rate and the net phytoplankton growth rate (i.e. the rate of change in chlorophyll a) in the undiluted bottles. In cases of nutrient limitation indicated by lower net growth rate in nutrient non-amended undiluted bottles than in nutrient amended bottles, the in situ growth rate (µ_ph) is calculated using the non-amended treatments only. In instances where the net growth was lower in the diluted treatment, grazing rate is reported as 0 and µ_ph is the net growth in the undiluted treatment. 



In addition to these rate measurements, co-located samples for plankton community composition from flow cytometry were taken. 

More information about the EXPORTS project can be found here:
http://oceanexports.org/index.html

The method was first described in:
Landry, M. R., and R. P. Hassett. 1982. Estimating the grazing impact of marine micro-zooplankton. Marine Biology 67:283-288.

The 2-point method is described in:
Morison, F., and S. Menden-Deuer. 2017. Doing more with less? Balancing sampling resolution and effort in measurements of protistan growth and grazing-rates. Limnology and Oceanography Methods 15:794-809.
