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After completing a detailed study of iceberg, C-18A, on 2 April, we identified a suitable control site 45 nm to the southeast and conducted sampling and LST deployments at this site. Departed control site and steamed southwest to a previously navigated site along “iceberg alley” where there was an extensive population of smaller icebergs scattered over ~ 20 square nm with high numbers of seabirds and mammals. Surveys and sampling commenced in this area until 10 April, with only a brief transit north to recover the LST at the control site. The iceberg alley site is an important aspect of our study since the iceberg population in the NW Weddell Sea is dominated by smaller icebergs less than one nm in largest dimension. Our final transit north included a one-day stop at a small iceberg (~1 nm in largest dimension) for an ROV deployment before steaming directly back to Punta Arenas with arrival scheduled for the morning of 15 April. 
Helly: Surface mapping results obtained during the second visit to C-18A were used to select a Control Site 40 nm east of C-18A based on the identification of a gradient in surface water properties from the near-field around C-18A to an apparent far-field of homogeneous character.  Surface mapping of the Control Site was conducted using a new, boxed-diagonal approach to facilitate synoptic mapping in a short period of time.   We were able to effectively map 200 square nautical-miles in about 9.5 hours.   This will provide a well-defined ground-truth basis for characterizing the Control Site with respect to iceberg abundance and density using PALSAR imagery in the subsequent months.  This method of mapping of the Control Site was also employed to the Iceberg Alley site although it was not as complete.  Similar analysis will be done using satellite imagery and these results will contribute to a detailed statistical inter-site comparison based on physical parameters.  An additional component of this analysis has been begun using the surface map data to generate contour maps of the various field sites and estimate the areal fraction within specific ranges of values for surface parameters such as salinity and SST. 

Shaw: Shaw’s Trace Element (TE) group collected ice samples from the zodiac to measure end member compositions of terrestrial material entrained in the ice found in iceberg alley. Twelve ice samples were collected from three different small icebergs that had significant loads of terrestrial material (indicated by black sections, entrained rocks, and gravel). The group continued collecting samples via CTD, towed pumping systems, and the pump equipped ROV at a smaller iceberg in iceberg alley.  Three additional sets of profile samples were collected in iceberg alley and are being analyzed for 234Th in the dissolved and particulate phases to estimate carbon export (as 234Th inventory loss). A total of 99 samples have been collected for 234Th inventory determination and 234Th/carbon ratios in the particulate phase. Overall, 57 “clean” samples have been collected and preserved for later analysis of  Rare Earth Elements (REE), and additional TEs. An additional 25 ten liter “clean” samples have been extracted for later analysis of Nd isotope ratios. A total of 53 large volume (~1000 liters) samples have been collected and extracted for the analysis of Ra isotopes. These are being analyzed on shipboard for the short lived Ra isotopes activity and will be processed later for analysis for the long lived Ra isotopes. Initial measurement of the short lived Ra isotopes indicate an enrichment over background in the area of iceberg alley. A smaller enrichment was measured surrounding iceberg C-18 immediately following a storm event. This may be due to increased calving and breakup of smaller sections of the iceberg.  

Twining: 
Murray: 

Vernet: A very successful cruise for the Vernet group: we studied three locations to test the hypothesis that the presence of the iceberg affects phytoplankton biomass, composition and production. In collaboration with Alison Murray, Ben Twining, John Helly and Tim Shaw, different time and space scales were sampled. Phytoplankton was dominated by large diatoms, Corethron criophilum and Chaetoceros spp. The presence of the iceberg affected phytoplankton distribution in surface waters in scales of tens of kilometers. Three areas were studied in detail: iceberg C-18A, a reference site 40 nautical miles away and the Iceberg Alley, all within the Powell Basin.  Phytoplankton size distribution indicated grazing as controlling its composition, with higher grazing in areas affected by icebergs both near C-18A and the Iceberg Alley.  The hypothesis that the iceberg introduces iron to relieve nutritional stress in phytoplankton was tested with short- (hours) and long-term (days) cultures. Nano- (2-20 micron) and microplankton (larger than 20 microns) cells respond to treatments. Same diatoms as in the water column are abundant in the cultures; nanoplankton is dominated by Fragilariopsis sp.  In collaboration with Bruce Robison and Martha Ferrario, iceberg algae biomass, composition and primary production were measured. The same species from A-52 in December 2005 was found in several more icebergs. Better measurements of abundance, biomass and primary production were conducted with the Remote Operating Vehicle (ROV) and in the lab to better characterize the contribution of this community to regional production. 

Kaufmann: 
Robison: 
Smith: Sherman, McGill and Smith made a total of four deployments of the Lagrangian sediment traps (LST). Two of these deployments were made under iceberg C-18A. One deployment was deployed at a distance of 10 nm from C-18A while the fourth was deployed at a distance of 45 nm from C-18A. During the two 3-day transits under C-18A at 600 m depth, the LSTs collected a considerable amount of sinking particulate matter, including krill and fish fecal pellets, krill exuviae, and diatoms. A third LST was deployed as a control approximately 10 miles from C-18A. The control collection was considerably different from that collected in the vicinity of the iceberg with large amounts of senescent diatoms in amorphous white masses along with some fecal material. These results suggested that the selected control station was still under the influence of the iceberg and the decision was made to find a more suitable control at > 40 nm away from C-18A. A fourth LST was deployed at a site low in zooplankton abundance and biomass 45 nm east of C-18A. The sinking particulate matter collected at this furthest site was quite reduced in the abundance of fecal material and algal debris compared to the previous sites closer to C-18A. The outcome of these collections must await carbon and microscopic analyses ashore.

Our cruise has been highly successful confirming the importance of icebergs in enhancing nutrient concentrations form terrestrial origins and stimulating biological production and ultimately carbon export from the surface waters to 600 m depth. The next step will be to indentify the mechanisms responsible for this iceberg enrichment process and the particulate carbon export to greater depths and ultimately remineralization and burial.


We greatly appreciate the excellent support provided by the RPSC technicians and the ships, Captain and crew that made our cruise very successful. Their expertise and their total involvement with our science program gave everyone a sense of purpose and camaraderie through this long productive cruise. 
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