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Project Description:  
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 sample-bias 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 upcoming Gate-Keeper cruise in the Monterey Bay region to study 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 and North Pacific, 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 at pre-programmed intervals.  Such vertical profiling will provide an unprecedented view of the distribution of particle size and density in relationship to temporal (e.g. diel) migrations of zooplankton and micronekton. A camera and strobe slaved to the acoustic imaging will provide optical imaging of particles within the insonified volume and range of the lighting. The acoustic imaging would be complemented with particle collection or optical imaging of particles using the newly developed Sedimentation Event Sensor (SES) technology. 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.

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”. External interest in such technology is obvious from the collaboration with Checkley and Jackson and we expect the interest to increase with the publication of the above manuscripts in early 2011.
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