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Project Description:

The proliferation of icebergs from Antarctica over the past decade has raised questions about their potential impact on the surrounding pelagic ecosystem. Preliminary results we just published in Science suggest that free-drifting icebergs can substantially impact the pelagic ecosystem of the Southern Ocean and can serve as areas of enhanced production and sequestration of organic carbon to the deep sea. One of the key issues yet to be resolved in evaluating the role of icebergs in the global carbon cycle is the measurement of particulate organic carbon sequestration associated with icebergs. We have now received a three-year grant from the NSF to continue our studies of icebergs and their impact on carbon sequestration.  This funding included the purchase of lagrangian drifters with attached sediment traps to be set beneath icebergs and collect sinking particulate organic matter exported from the enriched pelagic community associated with these drifting ice islands. The existing prototype instruments that we had hoped to purchase are no longer available to meet the demands of our iceberg study. Our existing NSF funding provides the resources to purchase the necessary components to fabricate our own fleet of lagrangian sediment traps using Russ Davis’ SOLO float as the platform. However, funding for the engineering time necessary to develop these unique instruments through field tests and actual deployment in the Weddell Sea in 2008 is not currently available in our NSF budget, which has already been cut 20% from the original level.


We are requesting mechanical and electrical engineering support from MBARI to develop these lagrangian sediment traps for use in our iceberg project in 2008 and 2009. MBARI’s engineering efforts will be directed at adding instrumentation to the SOLO floats, which are a proven technology already familiar to MBARI. These lagrangian sediment traps will be capable of seeking a pre-programmed depth, opening to a collection mode once acoustic verification is received of the presence of the overlying iceberg, closing again when the traps escape influence of the iceberg, and releasing an ascent weight upon acoustic command. Although the lagrangian sediment traps will be used to study carbon sequestration associated with icebergs, this same instrumentation could be used as free-drifting sediment traps in the MBARI C/N initiative as a more reliable method of measuring export flux from the euphotic zone than existing moored trap designs. The opening and closing capability combined with multiple sampling will make these lagrangian sediment traps attractive for other oceanographic applications.
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