Application: 
· What groups of organisms are over there? Cytometer on AUV could provide a yo-yo capability, 3D and so on, this means presence. 

· Day-night dynamics. 
· Characterize food web is good information is microbiology 
Observational challenges: 

· Total throughput from sampling to real data, is very low (presently), sometimes takes years if sample are analyzed in the lab.  This also puts a limit on a numbers of samples. 

· Presence is very low (presently), limited number of ship cruises 

Target organisms and mixed populations
· Not really concerned with high dynamic range on sizes (<5um?). 

· Discriminate between groups of organisms, using optical methods, Ch A and accessory pigments.

Features: 

· Imaging. Value of imaging is limited, organisms below 5um appear as “blobs”, can not distinguish. Low Value. 
· Real time processing. Normally cytometer is used during cruises by Worden group. On ship, adaptive sampling strategy is used, and decisions on cruise plan are made based on CTD and cytometer data, if it possible at all, and a team have enough bandwidth to do so. High Value. 
· Bacterial communities need staining. 

· Population identification. Gating is not used, instead, trigger on scattering signal is used, and then accumulate data with other parameters. This is “see everything” approach. This works well in “blue water”. Coastal zones with much more silt etc.,  is a different story. 
Value of integration with mobile platform 

· adaptive behavior, contextual data; real-time data, reconnaissance, surviving;  persistent presence, high-res. All High Value. 

Procedure: 

· Typically, sample is split in 2, with calibration bits, and without, and both run thru cytometer. 

· Beads are needed to calibrate optics for sensitivity and alignment. 

· Typical sampling rage is 25uL/mil, so it takes 10 min to analyze 250 uL; ~ 1000 eukaryotes, number of cyano bacteria’s ~ 100x higher. 

· Statistical errors: <10% is good. 

· As a “rule of thumb”, about 10k cells needs to be accumulated in flow cytometry, in order to compute growth rate, which is difficult. 
· Gain control: manual, interactive. Use to need gain control adjustment before running some samples, or to resolve different species in the same sample. Now, with 4 orders of dynamic range, only occasional adjustment for regions of ocean are being made.  

Data analysis. 

· Not a static process. Interactive process requiring involvement of skillful individual such as scientist. 
· Signatures of groups of organisms are not static, that is why very helpful to use calibration beads. 

· There is a lot of knowledge went into data processing in established groups, would be very hard to replicate that. 

· Interdisciplinary field between biology and computation => high value. 

Trends: 

· Imaging cytometry

· Smaller particles

· Certain interest to Raman, but nobody did it yet. 

