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the 450 km transect near the Hawaiian Islands, the 0.5-20 µm
size fraction of the phytoplankton communities in surface
waters was composed mainly of Prochlorococcus, Synechococcus,
and small nanoplankton populations (4 µm nominal mean
cell size) that showed distinct light scatter and fluorescence
characteristics. Synechococcus and nanoplankton populations
displayed changes in cell concentrations that varied over ~ 1
order of magnitude (Fig. 7). Fine-scale patterns of phytoplank-
ton distribution were observed across the transect, such as the
steep increase in cell concentrations of Synechococcus observed
over a 10-km-wide region (Fig. 7b, left panel). A frequency of
one discrete sample every 15 min would have been required to
detect this steep increase, which would have been challenging
to capture with operator dependent sampling.
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Fig. 4. Flow cytometric measurements of light scattering and fluorescence of 1, 6, and 10 µm beads (a,b) and seawater sample from the subtropical
Pacific Ocean (c,d). Detectable particles (a,c) are used to calculate cell concentrations, whereas Optimally Positioned Particles (b,d) are used to identify
the different cell populations. Warmer color represents higher abundance. 

Fig. 5. Cross-section view of 200 µm stream (a) with representations of
the intersection with laser beam (b), the detectable region (c), and the
Virtual Core (d). 
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