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Chris Scholin talk - HABs:

* Alexandrium desired LLD (lower level of detection) 25-50 cell/L, action 100-200 cell/L

* Karenia brevis LLD 1000 cell/L, action 5k cell/L

* Pseudo nitzchia LLD ~2500 cell/L, action 10k+ cell/L

* Hetersigma akashiwo LLD 10,000+ cell/L, action 100k+ cell/L

* You don't have to sample everywhere. Prior observations and modeling point to key sampling locations.

* In Florida, need to sample offshore. High concentration adjacent to much lower (by order of magnitude), advection to shore can be rapid.

* Juan de Fuca, "incubator" in eddy offshore, HAB transport to coast usually during storms.

* Sampling for HAB species required from near shore to offshore

* Species are often near surface, 1-25m

* Target species occur ephemerally and can be patchy

* Most regions approach HAB research and monitoring from coupled observation, modeling and prediction perspective

* There are man opportunities for combining molecular analytical detection technology in an adaptive sampling/response framework.

* Deployment of ESP sensors on AUVs within 4 years

* Sip - 10's ml per hr

* Slurp - 100's ml - L's per hr

* Gulp - L's per sec

Heidi Sosik talk - HABs:

Automated submersible flow cytometry -

* Imaging FlowCytobot - Automated for extended deployment, can identify 27 classes of diatoms

* Can rank diatom groups by biomass

* Dinoflagellate population identification

* Cytometer measures Chl fluorescence vs scattering

* Has identified Karenia bloom in Gulf of Mexico

* Has detected unprecedented Dinophysis event

* Imaging flow cytometry

* Observing platforms


strategic fixed location <-> adaptive, mobile

* Sensor targets


bulk water - single cells - molecules

* Sampling statistics


detection of molecules, detection of cells


space/time extent and resolution

* You may have to trade off dynamic range of size for speed, i.e. slow to detect all sizes between 5 to 300 microns

Matt Church talk - Open Ocean Eddies:

* Our understanding of how mesoscale processes influence the open sea is limited by inadequate sampling in time and space

* Sampling done by satellites, ships, moorings, gliders/AUVs, and floats.

* We're better at measuring physical rather than biological effects of eddies

* Shipboard sampling at 15 km intervals can miss 2/3 of variability in pCO2 and temperature

* Light varies with depth exponentially, so eddies could have major effect on productivity by moving organisms vertically

* What processes underlie the initiation, maintenance, and demise of eddy-induced plankton blooms?

* Negative anomaly (cyclonic) causes upwelling event, positive anomaly (anticyclonic) causes downwelling event

* Need sample return to measure key aspects of biogeochemistry

Ricardo Letelier talk - Sampling Low Oxygen Environments

* Constitute ~0.1% of global ocean volume, in contact with ~2-3% of ocean floor mainly with continental shelf and slope

* Contribute to 30-50% of total nitrogen lost

* How do we characterize the role of low oxygen regions in the elemental balance of he oceans?

* Gradients can be very steep - supersaturation to almost zero over depth change of 30 meters

* It's very easy to contaminate samples with additional oxygen

Dave Checkley talk - Zooplankton Layers:

* Diverse sizes microplankton 10-100 um, meso 0.1-10 mm, macro >10mm

* Is biodiversity of plankton changing wrt zooplankton as fish food, zooplankton consumption of particles, and zooplankton movement?

* SOLOPC - SOLO with laser optical plankton counter, can measure normalized volume spectrum, plot abundance vs equivalent spherical diameter

* Gatekeeper cruise on the New Horizon 8-25 July 2010 may use LSTs

* LOPC - low resolution (1 mm/pixel), high count rate; REFLICS - higher resolution (~30 um/pixel), lower frame rate, both were put on a Dorado in Monterey Bay

* Complementary use of optics, acoustics, and molecular measurements greater than sum of parts

Percy Donaghay talk - Thin Layers:

* Thin layers are patches of plankton that range in thickness from 10 cm to 3 m

* Thin layers can occur in coastal and open ocean, and extend for tens of meters to more than 10 km, and be intense enough to impact remote sensors

* What are temporal and spatial scales?

* What is biological composition of thin layer and how does it differ from surrounding waters?

* May need 5 orders of magnitude of dynamic range in sensors

* ORCAS autonomous moored profiler reels itself on monofilament line anchored with concrete weight.

* Airborne LIDAR can be used to detect thin layers to about 50 m depth

HAB breakout group:

Answers to suggested questions

1. Identify and quantify specific species in space and time. Include the ecological context in which the bloom occurs. Look for the unique opportunity to do something different. Goals are well encapsulated in ECOHAB project.

2. We require discrete samples for this work. Many properties are too complicated and expensive to measure in-situ (e.g. copper, iron, nickel, nutrients). We don't always know what we're looking for, and even when we do, we need to ground truth in-situ measurements.

3. The target is organisms - the community of viruses to bacteria to "target species", but probably not including fish.

4. Yes, we need community context of metals and nutrients in addition to target species. Big challenge is stabilizing samples on instrument for analysis later. We want to co-locate measurements to ensure they're from the same parcel of water. This could be done by replicating ports or by taking a large sample and splitting it later.

5 and 6. When and where is context dependent. For some, once a day is plenty.

6a. Time of year - seasonal, time of day - all. We want to sample all of the time for research, but in specific times and places for resource management. Sometimes it's more important to sample in a strategic place (e.g. sub-bay entrance) that sees a lot of water even if it doesn't help constrain the model. Sometimes integrative organisms, such as barnacles, can show HAB byproducts before cells are seen. In Monterey Bay, you need to constantly adjust your depth in water column in response to internal waves.

7. You want a combination of strategically located integration along with adaptive sampling at other places when things get interesting.

Need to sample autonomously based on prevailing conditions as opposed to a fixed schedule.

8. Need both moving and fixed platforms. Ideally a platform could stay in one place until commanded to go elsewhere. Nice to have synoptic sampling at an array of sites. Technology can't be so expensive that you can only afford one. Be careful not to adaptively over-sample a small, interesting area while you miss the big picture.

9, 10. Cytometry - 15 ml/hr, Toxins - 500 ml, Alexandrium - 1 liter, HABs in Monterey Bay - 1 liter. All samples on the order of 1 liter. No great need for whole water; filtrate is okay, but it must be preserved with fixative agent. Stabilized particles highest priority, then absorbed DOM on resins, and lowest priority for whole water. Would also like to acquire mass of concentrated cells that can be pushed intact downstream, i.e. pre-concentration followed by manipulation.

11. Target organisms are not very sensitive to materials used in collection system. Peek, stainless steel, buna, glass, teflon, all okay. Must be much more careful when sampling for trace metals or nutrients.

12. Gulping is more desirable than sipping, but both are needed at some time. Gulping fits with traditional methods of collection in this work (e.g. Niskin bottles). Sipping gives greater temporal and spatial resolution, but must be careful about only sampling from within boundary layer.

13. Integrity preserved by concentration and then fixation. Can accumulate, then preserve, as opposed to zapping during collection.

14. Need analysis within hours to a day. A couple of days at the most when required by sampling system, such as long-range AUV.

15. Yes, samples are archived as they are acquired.

16. Need traditional contextual measurements such as CTD, transmissometry, spectral backscatter, fluorescence, etc. But there's a good chance that other things not measured now may turn out to be important, e.g. ammonia, turbulence, or ? Poor performance of some sensors, such as nutrient sensors, may drive need to return whole water samples.
