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Abstract
Although phytoplankton is of fundamental importance in aquatic ecosystems, continuous and high
frequency time series of the their abundance and composition in surface water are difficult to sustain and
rarely available. We have designed an in-situ instrument to analyse and count phytoplankton on the cell
level, for autonomous, online operation with remote control and data acquisition. This instrument, called
CytoBuoy, uses the flow cytometry principle, originally developed to analyse blood cells in the
biomedical field.
An important feature of flow cytometers is that they analyze all detectable particles in a small volume of
water in a one by one sequence, acquiring light scatter and fluorescence properties of each cell as it flows
through a focussed laser beam. The flow through system makes it inherently fast, whereas the one-by-one
principle yields accurate results without bias or relying on a priori assumptions on particle properties. In
addition to this, the CytoBuoy instruments perform length and shape determinations of each particle.
Particle concentrations are directly obtained, while the correlated data allow statistical analyses, size
classification and discrimination between main phytoplankton groups and other particles.
Besides the traditional use in the laboratory, CytoBuoy instruments can be used autonomously "in-line",
on board of a ship measuring from a continuous seawater supply or as a vertical profiling instrument, or
as a buoy based instrument, and even on a submarine. Several CytoBuoy instruments are in use now. The
results from fixed monitoring stations, buoy and various ships trials, including a Korean ferry and the UK
AutoSub underwater vehicle show that operational and long term monitoring of phytoplankton on the
cell level is feasible now.


