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Project Summary

The recent proliferation of icebergs in the Southern Ocean and the chemical and biological enrichment recently identified in the surrounding water raises the question of whether these icebergs are major contributors to drawdown of CO2 and the export of organic carbon to the deep ocean (carbon sequestration). To measure the carbon export associated with free-drifting icebergs, the Lagrangian Sediment Trap (LST) was developed.

The core of the LST is a SOLO float developed at Scripps. The SOLO float contains a variable buoyancy engine, which enables it to sink to a set depth (600m for the iceberg study), drift at that depth, and then resurface all on preset time intervals. Four sediment trap funnels and opening/closing sample cups were mounted on top of each float to collect the sinking particulate matter. Additionally, an upward-looking acoustic system mounted on the float detects the presence of an iceberg above.

In 2009, three LSTs were taken to the Antarctic during a 40-day cruise in the Weddell Sea. During this expedition, a total of five successful LST deployments were completed. Four of these LST deployments were made near or under a large iceberg. The fifth deployment was made at a control site 40 nautical miles from the nearest large iceberg. Sinking particulate matter was collected on each deployment and the samples were analyzed for total mass and carbon content. The collections were dominated by diatoms and zooplankton fecal material. The mass and organic carbon fluxes were highest and most variable around the iceberg compared to lower fluxes at the control site. Carbon export was higher associated with icebergs suggesting their importance in carbon sequestration in the Southern Ocean. The LSTs played a critical role in making the first measurements of export flux from icebergs and support the need for more measurements to estimate their importance in the global carbon cycle given their increasing proliferation in a warming climate.
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