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1) ABSTRACT (new projects only)
 We designed a Lagrangian Sediment Trap (LST) with four collection funnels and sample cups around an existing SOLO float developed by Russ Davis at SIO. The LST was initially developed to sample sinking particulate matter from beneath and in the immediate vicinity of free-drifting Antarctic icebergs. A description of the LST development is now in press in Deep-Sea Research (Sherman et al., 2011). The results from this study show there is enhanced carbon export surrounding icebergs (Smith et al., in press). The LSTs have proven to be a valuable tool in sampling the export of particle matter from discrete depths in the ocean while free-floating thus avoiding problems associated with turbulence especially prevalent in the upper portions of the water column with increased current flow.

   The successful development and use of the LSTs in the Antarctic prompted us to use these sediment traps to collect sinking particulate matter at mesopelagic depths at Station M for comparison with material collected in moored (Eulerian) sediment traps near the abyssal sea floor. This on-going study is in collaboration with our postdoctoral fellow, Stephanie Wilson.  The success of our LSTs has recently spawned a collaborative effort with Dave Checkley (SIO) and George Jackson (TAMU) to deploy our instruments in conjunction with their study of the formation and sinking of particulate matter in the upper 100 m of the water column. The formation and export of particulate matter from surface waters is critical to our understanding of the carbon cycle and of the food supply to deep ocean communities.

Given the success of our LST development and deployments in the Antarctic, we propose to further develop this Lagrangian instrumentation into a particle profiler with the capability to acoustically image particle density at 600 kHz while vertically profiling through the water column. A slaved camera and strobe to the acoustic imaging would provide optical imaging of particles within the insonified volume and range of the lighting. The acoustic imaging would be complemented with particle collection using the attached collection funnels/cups. The ultimate goal would be to transfer this particle imaging system to the LRAUV so that long missions with data transfer can be achieved with minimal ship intervention.

2) PROPOSAL
a) New Projects

Statement of the problem, why it is important

The formation and export of particulate matter from surface waters is critical to our understanding of the carbon cycle and of the food supply to deep ocean communities. Improving and adding capabilities to our LSTs will increase our understanding of these mechanisms.
How does it relate/contribute to MBARI’s mission and strategic plan?
Development of the Lagrangian Sediment Trap Profiler fits nicely within several themes of the emerging Strategic Plan including “ocean visualization and characterization”, “observing ecosystem dynamics” and “observing ocean biogeochemistry”. 

Approach to the problem
We would like to upgrade our current LST platform by adding the capacity to optically and acoustically image particulate matter in the water column.  The general upgrades to the LST will also benefit the CANON initiative.

Publications (from other projects over the last 5 years)

1.  A.D. Sherman, B.W. Hobson, P.R. McGill, R. Davis, M. McClune and K.L. Smith, Jr. Lagrangian sediment traps for sampling at discrete depths beneath free-drifting icebergs. DeepSea Res. II, 58: (in press).

2.   K.L. Smith, Jr., A.D. Sherman, T. Shaw, A. Murray, M. Vernet and A. Cefarelli. Carbon export associated with free-drifting icebergs in the Southern Ocean. Deep-Sea Res. II, 58: (in press).

b) New and Continuing Projects: Plans for 2011
Research Activities
The LSTs will still be deployed during our Station M cruises. Other research related to these vehicles will take place under the CANON initiative.

Under this proposal, research efforts will be focused on interpreting the acoustic data and correlating those returns to CTD and sediment flux measurements.

Engineering/technology development

Year 1

1. General LST Upgrades: After several years of deployments we have discovered some improvements that should be made while we are modifying the system to add new capability.


a. Add iridium transmitters to all units to improve relocation


b. Simplify wiring harness for easier deployment preparation


c. Improve mechanical closure for top endcap 

d. Switch from Li battery packs to alkaline or NiMH packs (huge cost savings)

e. Add higher speed drive motor for piston pump to decrease profiling time

2. Addition of acoustic profiler


a. Purchase Aquadopp Profiler (600 kHz, 3.0( beam)


b. Integrate onto vehicle

c. Field test system in open-loop mode, i.e. collect acoustic data during the regular discrete-depth drift period, no on-board processing

d. Field test system in profiling mode- collect acoustic data while profiling upper 1,500 m of water column. Still no on-board processing of acoustic returns

Year 2

1. Work on using acoustic return while profiling to trigger sediment trap opening/closing at or below maximum backscatter depth 

2. Incorporate camera slaved to acoustic profiler to image particulate matter (camera from Self-Contained Plankton Imager development project)

3. Integrate data acquisition from on-board components (CTD, acoustic profiler, camera)

Field programs (detail ship requirements/deployments)
 4 days Zephyr – Pt.Lobos/Ventana preferred for these days, as re-ballasting tests can be performed easiest with an ROV.

Specific deliverables
1. Improved fleet of LSTs (2-4 units depending on which proposals are funded) with acoustic profiling capability

Milestones (see last page for personnel classification list)
	
	Milestone 1
	Milestone 2
	Milestone 3
	Milestone 4
	Milestone 5
	Total Resources
 for each resource category for all milestones listed here

	Milestone Date
	5/11
	6/11
	7/11,11/11
	12/11
	
	

	Milestone Description
	Completion of upgrades
	Integration of acoustics
	Field Testing
	Analysis of initial acoustic returns complete
	
	

	EE
	240
	80
	60
	20
	
	400

	SE
	
	
	
	
	
	

	ME
	168
	80
	80
	
	
	328

	EE Tech
	80
	40
	
	
	
	120

	SE Tech
	
	
	
	
	
	

	ME Tech
	80
	40
	
	
	
	120

	Machine Shop
	20
	20
	
	
	
	40


Budget justification
[image: image1.wmf]
* We will buy two units in 2011 for evaluation

Project team
Ken Smith, Alana Sherman, Brett Hobson, Paul McGill, Rich Henthorn

Project lab space
We would like to use the Rover lab for this project.

Data availability outside project team, uniqueness

All data generated by the LST/VP development project will be stored on MBARI’s internal servers, which will be managed and backed up by IS. Interested parties will have access to al ldata that is generated. Publication of the LST/VP development and results in refereed, international journals will proceed in a timely manner.


Risk matrix (development and infrastructure projects only)
	
	Technical Risk
	Organizational Risk
	Tech Transfer Risk
	Labor Estimate Risk

	High
	
	
	
	X

	Medium
	X
	
	
	

	Low
	
	X
	X
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� Development and infrastructure projects must complete the risk matrix (see item #5 at the end of the proposal form).


� Not all projects will require all four titles to be filled in. Please indicate individuals only for those titles that are appropriate for your project. 


� This number should be the same number you entered on the resource requests for this particular resource.
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Cost

1 New LST

$32,000.00

Upgrading 2 existing 

units to iridium

$5,000.00

Aquadopp acoustic 

profiler 3000m (2) *

$36,000.00

Cables & Connectors

$3,000.00

Mechanical part

$3,000.00

Supplies (E-lab)

$2,500.00

Batteries

$4,000.00

New trap closures

$2,000.00

Total

$87,500.00
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		Item		Cost

		1 New LST		$32,000.00

		Upgrading 2 existing units to iridium		$5,000.00

		Aquadopp acoustic profiler 3000m (2) *		$36,000.00

		Cables & Connectors		$3,000.00

		Mechanical part		$3,000.00

		Supplies (E-lab)		$2,500.00

		Batteries		$4,000.00

		New trap closures		$2,000.00

		Total		$87,500.00
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