Lagrangian Sediment Trap 
Phase 2 response

Please pick one or two of the engineers who are most critical in development for this cruise. We do not believe the institute can afford to have three of our most productive engineers out at sea for this length of time.
We understand the management team’s reservations about sending three engineers out to sea for this period of time. However, it remains our recommendation that three engineers are needed to ensure the success of this effort. It is important to reiterate that the primary goal of the 2008 cruise is to test and improve instrumentation. In addition to the Lagrangian sediment traps which are the focus of this proposal, a heavily modified Phantom (including CTD, water and plankton samplers, HD camcorder) and an unmanned aerial vehicle will be deployed. Technical support of these systems is beyond the capabilities of science technicians.  We have descoped this effort as much as possible in order to still meet the basic science goals of the cruise. We could send two engineers but this would place the success of the project at much higher risk.
We have appended a task list for the cruise to outline the engineering efforts.
If test tank tests fail, then project is not approved. Need an accurate report on results of the test. Please plan on giving the M-team a review of tank tests.
The team understands this expectation and will provide a report and review at the end of the year.

Difficult to connect to the rest of PI's research portfolio


The Lagrangian sediment trap (LST)  development can be applied not only to the iceberg studies but has far-reaching applications to the long term measurement of particulate matter fluxes throughout the water column in any region of the ocean. We envision these Lagrangian traps to be set at any variety of depths in the ocean to more accurately measure the particle flux in conjunction with conventional moored sediment traps which are known to undersample the particle flux. The P.I. would deploy LSTs in the vicinity of the three time-series pelagic-benthic stations (Smooth Ridge, Shepard’s Meander, and Sta. M) in collaboration with Jim Barry for long term collections of particulate organic matter reaching the sea floor. Chavez and Robison have also expressed considerable interest in using the LST to measure the fluxes of particulate matter in conjunction with their upper water column and deep pelagic studies.


Our long-term goal would be to add the sedimentation sensor system currently under development by this P.I. (see Pelagic-Benthic Coupling Proposal) to the LST to provide the needed temporal resolution during six to twelve month deployments avoiding the problems in preserving large numbers of samples. 

Engineering Tasks for 2008 Antarctic Cruise
Engineers and relevant skills:

Brett Hobson: extensive experience with Phantom ROVs (he used to own one), designer of the LST mechanics
Paul McGill: digital signal processing and sonar experience which will be used for evaluating the upward looking sonar, ROV electrical design and component integration experience, telemetry for UAV

Alana Sherman: software and programming for LST, sonar data logger, and tracking tags, ROV water sampling (gulper, syringe sampler), willingness to manage project

Lagrangian sediment traps

1. Field test drones- multiple deployments 
a. Determine the flow path under the iceberg

b.  Adjust the dive profile made during the cruise

c.  Develop method to launch and recover  drones 

2. Support multiple deployments of two simple LSTs

a. Assemble and test sediment traps on the ship

b. Develop procedure for deploying, recovering, and locating LSTs

c. Configure and operate acoustic modem to track LST trajectory and trigger ascent weight 

d. Configure burn wires, descent, and ascent weights for each deployment

e. Make field repairs and upgrades as necessary

f. Program sediment trap profiles

g. Analyze data collected on LST

h. Verify operation of descent and ascent weights

i. Adjust descent weights set point as needed

j. Integrate sonar data streams with SOLO float software

3. Upward looking sonar- since submitting our Phase I proposal we have identified an off-the-shelf upward looking sonar which we feel can be integrated into the LST in time for the May 08 cruise. This is one of the most important components to test during this cruise because it can only be evaluated in the presence of drifting icebergs. 

a. Learn how to detect presence of iceberg- determination of optimal parameters for sonar system

b. Signal processing of sonar data

c. Synchronize SOLO float data stream with sonar data

While the LST is our primary focus on this cruise there are a number of other systems being tested which we can contribute to, thus adding to the overall success of the cruise.

Another component significant to Ken and Bruce Robison’s science goals on this cruise is modification and operational support for the Phantom. We have requested core EE and ME time in the DMO support proposal for 2008 to support modifications and upgrades to the Phantom. Because of the significant number of new systems and capabilities added to the Phantom, we expect it will require engineering effort during deployment. 

Phantom tasks
1. Possible re-termination of tether

2. Ensure quality of data stream from new contextual sensors (CTD, current meter) 

3. Mount and test water and plankton sampling tools (algae scraper, carousel sampler, gulpers, syringe samplers)

4. Open ROV housing to service HD camcorder 

5. Respond to ROV failures as required 

Iceberg tracking tags (launched from unmanned aerial vehicles)
1. Consulting on launch and placement of tags

2. Programming tags prior to deployment

3. Process telemetry to evaluate success in near real time

4. Modifications and tuning of tag deployment systems

