For each case study (not to spend more than 30 minutes on 1 and 2):
1. Briefly summarize the research topic and goals.
· Understanding spatio-temporal abundance/distribution of organisms
· Place observations in an ecological context
· Need to consider both research and resource management focused applications
· ECOHAB encapsulates the aims of this group
· Overall, interested in the entire phytoplankton community and how the suite of species responds to various forcings (e.g. climate change, etc.)
2. Briefly summarize the role of water sample acquisition in this research.
· Assess/characterize the spatio-temporal abundance/distribution of the target in real or near-real time
· Acquire archival samples for laboratory validation of in situ measurements and/or conduct of additional/complementary analyses
· Evaluate target abundance/distribution in relation to contextual data
· Determine concentrations of gene products normalized per cell (e.g., cellular toxicity)
· Essential to sub-sample a single, whole water sample for determination of multiple targets so as to allow direct comparison/normalization of measurements
3. What is the target measurement of the water sample (organisms, dissolved material, particulate material)?

· HAB organisms/species abundance/concentration (community wide, not just HAB spp.; viruses, bacteria, phytopl., microzoopl., etc.)
· Functional gene expression (mRNA)

· Functional protein expression (protein)

· Particulate toxin

· Dissolved toxin

· Dissolved trace metals, vitamins, etc.
· DOM

· CTD-based measurements

· Size-fractionation of samples

· What about the issue of replication?

· Parsing samples from a single sample to ‘co-locate’ measurements…i.e., determination of multiple targets from a single water sample in order to normalize measurements to e.g. cells

· Need to consider the trade-off of sampling speed (higher spatio-temporal resolution) vs. sample volume…this is analogous to physico-chemical measurements and what we have learned by increasing measurement resolution
· Critical to place sampling in ‘context’, which will guide the ‘sip’ vs. slurp vs. gulp requirement relative to the variable being measured

4. Are there multiple target measurements?

· HAB organism/species

· abundance/concentration
· mRNA levels

· protein levels
· Toxin

· particulate

· dissolved

5. Where should samples be acquired (environments, depth(s))?

· Synopticity is critical
6. When should samples be acquired?

· Time of year, time of day

· Seasonality? …but this is what we ‘think’ we know…we are still, in many cases, in a ‘discovery’ mode, especially for certain species in certain geographic areas

· Temporal resolution (frequency of sampling)

· ‘exploratory’ sampling that integrates over time (and space…e.g., in water column) in conjunction with sensitive detection (e.g., SPATT, Imaging FlowCytoBot, etc.) can drive or trigger adaptive sampling at other locations; integrated sampling site needs to be located strategically
· Duration of sampling program (time-series requirements)
7. What determines when a sample should be acquired (fixed schedule, response to environmental conditions, etc.)?

· Sampling is frequently ‘adaptive’ in nature, especially for ‘time intensive’ measurements
8. Does sample collection need a moving platform, or occur at a fixed location, both?
· Bottom line is that both are needed; fixed platform will provide information that will ‘trigger’ the need for mobile sampling (e.g., need to ‘follow’ a particular feature, such as a mesoscale eddy)

9. What methods will be applied to the sample?

· Filtration/concentration

· SPE clean-up/concentration

· SHA (membrane-based array)
· Fiber optic-based array

· qPCR

· ELISA (membrane-based array)
· SPR

10. What volume of whole water is needed per sample?

· Depends on limit of detection (i.e., sensitivity) of method being applied and/or critical target level

· Most requirements are in the 1 liter range

· Tangential flow pre-concentration, to increase target cell concentration for subsequent processing downstream

11. What are the requirements for sample purity?

· Must the sampling system avoid sample exposure to specific materials?

· Must each sample be acquired in a pristine container?

12. How rapidly must sample collection occur (sip, slurp or gulp)? What about sub-sampling of a single larger volume sample?
· Need to consider the time scale of the sip, slurp, gulp…i.e., are these discrete/rapid sampling events or taking place over time?

13. Must the sample be processed immediately? If not how do you maintain integrity (preservation, filtration, reagent addition, etc.)?

14. How soon following sample acquisition must a sample be analyzed to be useful (i.e., if there is a HAB knowing the organism after a month does not help)?

15. Is there a need to archive samples? If so, at what stage of processing?...immediately following collection
16. What contextual data are required for the sample data (e.g., in situ CTD and chlorophyll fluorescence, etc.)? What spatial and temporal resolutions are required for the contextual data?

