Use Case: Phytoplankton Ecology / HAB Ecology (Scholin / Ryan)

Where, When:

Monterey Bay and adjacent waters, upper 50 m for phytoplankton studies and upper 150 m for phytoplankton seeding studies (no shallow and deep (>1000 m) sampling in the same mission), summer/fall

Mode of operation:

From prescribed sampling pattern (early) to interactive (more advanced / later).  For interactive, would use a preliminary survey without water sampling for reconnaissance followed by parameterized sampling with water sampling.  For example, ESP on a mooring indicates a bloom of a HAB species, the AUV mission is to transit directly to a prescribed domain and sample in a prescribed pattern; near-real-time satellite data may aid definition of domain and pattern.  Samples would be recovered immediately following mission completion.  If sufficient time remains in day operations, the Gulper may be re-loaded for an additional mission following the same sequence from reconnaissance to sample recovery.

Required sensors / measurements:

· All core sensors (CTD, pressure, fluorometer and backscatter, oxygen, nitrate) are needed for oceanographic context.  LISST useful for characterizing spatial variation in phytoplankton size spectrum through patches and layers.

· May use specific measurements for sample triggering: depth, chlorophyll fluorescence, backscatter, T, S, nitrate.

· Sample start and end times to know exactly when/where the sample was taken; may measure salinity from samples for validation.

Sample recovery, storage and processing (at sea / on shore):

Dispense sample, filter/preserve and store on the boat (minimize the time that the sample is sitting in the Gulper); need rack to set Gulper sample containers; need sufficient wet lab resources for at-sea processing.

Known susceptibilities:

Exposure of some phytoplankton to conditions outside their growth (vegetative) optimum (pressure, temperature, light) can trigger encystment.

Testing effects of AUV/Gulper sample and hold conditions on sample integrity:

· Tested effects of hold on AUV during dives to variable depths.  Initial analysis of samples cycled between the surface and 200 m suggested some reduction in rRNA molecule by SHA.

· Currently testing effects of shear generated by rapid sample inhalation (live and preserved microscopy, SHA, LISST)

Validation:

· Side-by-side patch characterization from AUV/Gulper and Ship/CTD Rosette.

· Does Gulper leak?  DI water riding around for a full survey.

· Do we know exactly where the sample came from? 1) start and end time recorded by the AUV, and 2) Does the salinity measured from the water samples match the salinity recorded by the CTD?

· Does the characterization of phytoplankton abundance from water samples match that from the fluorometer (high in a layer, low outside)? 

Use Case: Bioluminescent plankton Ecology (Haddock)

Where, When:

Monterey Bay, 200m max depth

Time of year?

Mode of operation:

Water samples triggered by measurements of fluorescence or bioluminescence.

Required sensors / measurements:

CTD, fluorometer, bathyphotometer,…

Sample recovery, storage and processing (at sea / on shore):

???

Known susceptibilities:

???

Testing effects of AUV/Gulper sample and hold conditions on sample integrity:

Validation:

Use Case: Larval ecology (Vrijenhoek/Jones)

Where, When:

Monterey Bay: surveys from near shore to offshore to establish distribution of larvae. Eventual bi-monthly sampling schedule, 200m depth max

Mode of operation:

Collect 6-12 samples of >1 L during a linear transect…

Required sensors / measurements:

CTD,…

Sample recovery, storage and processing (at sea / on shore):

On shore samples processed on short with DNA assay (6hrs/12 samples)

Known susceptibilities:

Testing effects of AUV/Gulper sample and hold conditions on sample integrity:

Validation:
Use Cases: Other

· Hydrothermal plumes (Preston): Microbiology at deep hydrothermal plumes (1000-3000 m), may use more advanced chemical sensors (e.g. ISUS for hydrogen sulfide).

· Time-series (BOG): Initial testing of AUV hold on productivity measurement has begun; suggest need for side-by-side 1-year time series.

