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1.  Topic and Goals

Topic: Understanding the organization and function of plankton communities on fine vertical scales.

Goals: 

· Critical scale problem: to understand dynamics of populations at the scales at which the key processes are occurring.  There are some regions where there are data sets dense enough to support clear definition of the critical scales that we need to resolve.

· We need to make the required measurements in the steep part of the growth rate curve (e.g. rate of an important process as a function of the concentration of an important species or molecule), where we can see response sensitivity and derive meaningful quantitative results about how species and communities function.

· Where are key processes happening?  Chemical gradient areas.  Many marine and estuarine systems exhibit stability and maintain the gradients that are underlying the organization and processes of planktonic communities.  The importance of gradients is not limited to shallow stratified systems, for example hydrothermal vent chemistry and communities are organized with respect to gradients, which define plume boundaries as well as rates of biogeochemical processes.

· While the goals can be complex, such as fine scale quantification of species and processes, they can also be simple, for example unambiguous determination of the presence or absence of a species or molecule.  This type of goal could relate to determining the limits of life in extreme environments.  For certainty in determination of presence / absence, requirements of sterility become critical.  Craig Taylor's AMS system employs methods to hydrolyse DNA to make sure that there is no sample contamination from outside the environment that is being sampled.

2. Role of water samples

Spatial coherence and temporal persistence are primary criteria for identifying true thin layers, i.e. distinguishing signal from noise, and these criteria can be used to decide where to acquire samples.  Considering a biomass maximum from sensor measurements, e.g. chlorophyll fluorescence:

· Who?  Mono-specific?  Complex mixture of species?  Striation within the biomass layer?

· Health?

· Activity?  Toxins, N fixation

· Biological interactions?  trophic, parasitic, allelopathic, etc.

· Chemical environment?  Nutrients, allelopathy

Allelopathy Lincoln McKenzie (sp?) knows a lot about allelopathic interactions and has seen a competitive interaction in which chemical suppression of growth of other microalgae before the blooming of a toxic species that produced the allelopathic chemical.  This may be a key area for water sample methods development.  Method is ultimately GC mass spec.  Percy saw this at a meeting, but it was not published yet.  Do a lit search.

Sample localization within layers or portions of layers and control samples are essential.  Control in the vertical (across gradients) is absolutely essential.  Horizontally: Are the processes similar throughout the spatial extent of the patch, across which the chemical and biological conditions may vary significantly.

Sip, slurp, gulp: Essential to avoid perturbing the vertical structure of layers;  e.g. ORCAS is hydrodynamic and has “antannae intake” to minimize perturbation.

In situ processing versus bring back whole / modified samples -

· If you preserve in situ, you must retrieve, and bring back to the lab.  Better to get a sensor doing work in situ, e.g. 50 10 ml vials for flow cytometry, SEM, molecular, etc. rather than 50 1 liter samples.  Or take 1 liter and split it for different analyses (10 ml for fcm, more for filtration and processing for in situ analysis).  Doing as much as possible in situ and making measurements closer to origin and environment may more accurately represent the actual state and processes.

· An advantage of bringing back sample: apply full lab capacity to see the unexpected / whole community.  Craig filters the samples and preserves chemically.  Which preservatives?  RNA later is promising, e.g. mRNA analyses show consistency between liquid nitrogen preserved and RNA later preserved.  Some indications that proteins are also well conserved with RNA later. Non-cryogenic storage is a plus.  

· Sample archival: e.g. as ESP does.  Percy still has samples from 1980 and seeing massive changes in Puget Sound.  The same preservation techniques do not work equally well for all communities / source regions, and this difference is not very well understood.  Video / photographic archival can be an effective method.

3. Measurements

See role of samples.  Regarding the role of ancillary measurements, making chemical measurements (methane, C02, nutrients) as well as biological measurements at sufficient resolution is a developmental need.

The behavior of the organism can complicate their trajectory and the difficulty of predicting their movement, e.g. a species that sits on an isopycnal versus vertically migrating.

Many of the specific questions we put on the questionnaire must be answered within the context of specific scenarios.  These questions include: 

4. Multiple targets?  

5. Where should samples be acquired?

6. When should samples be acquired?

7. Fixed or responsive sample triggering?

10. Volume of water needed

11. Sample purity

12.  Sample intake rate

13. Process immediately or preserve / filter

8. Fixed / mobile?  

· Both.

· Fixed: array {x,y}; important to have mobility / adaptability in z.

· Mobile: slicing across the surface of the earth, versus Lagrangian; Lagrangian requiring also vertical profiling, feature identification, and responsive sampling.

9. What methods will be applied to the sample.

Microscopic enumeration, particle characterization including structural characteristics (e.g. spines affect ecology), molecular analyses.

