Chief Scientist Synopsis- Cruise NBP05-08

Week 5:  November 24 – 30. 

Week 5 of the cruise saw a transition to full open water conditions in the Ross Sea polynya.  The ship position at the beginning of the week was further southeast of previous location, where there appeared to be the least ice cover in the vicinity.  Strong southerly winds on day three blew away this remaining ice, resulting in complete open water conditions for the only time of the cruise.  The water column had a deep (50-70 m) surface layer with high biomass of Phaeocystis antarctica.  These were ideal conditions for many of the cruise objectives, so this has been a very active week of science operations.  The Neale/Jeffrey groups (B203/B200) conducted their standard 6 day cycle of experiments, initially focusing on Biological Weighting Functions (BWFs) for UV radiation effects on phytoplankton photosynthesis and bacterioplankton production, followed by time series deck incubations under solar irradiance to determine response times for inhibition and recovery.  These were followed by the deployment of an in situ array for production on day 4 and the only deployment of the in situ DNA damage array on day 5.  The latter is a series of 12 UV transparent plexiglas boxes deployed in series, each hanging in the water at different depths.  All indications are that the deployment went well and sampling proceeded as hoped.  Additional experiments examined UVR dose responses for the induction of DNA damage in planktonic communities. 
During week 5, the Gargett group continued regular yo-yo CTD sessions for characterization of overturning scales. These increased in near-surface regions after the polynya opened, especially during the wind event on days 3 and 4 (November 26-27), when mixing depths reached 60m. At this time, the CTD measurements were supported by backscatter observations showing surface-origin clouds extending episodically to this depth. These died away very rapidly as winds decreased, and throughout the following day of low winds, backscatter measurements revealed striking signatures of large (~20m peak to trough) internal waves on a near-surface thermocline produced by high solar insolation. While this layer was itself turbulent, the major variation in light levels experienced by the planktonic community at this time was as a result of the internal wave displacements, likely a frequent situation at this time of year. In the last few days of science, we achieved 3 sets of simultaneous measurements from the backscatter sonar and the Neale/Jeffrey group’s Fast Repetition Rate Fluorometer (FRRF), deployed at a fixed depth. During the final deployment, strong backscatter signatures of surface wind/wave-driven Langmuir circulation were associated with similar frequencies of variability in observed photosynthetic quantum yield.
At the beginning of the week the Goes group (B206) conducted deck incubation experiments to study the effects of UV radiation on rates of carbon incorporation into fatty acids, carbohydrates and amino acids in phytoplankton communities drawn from different depths within the water column. Incubations also addressed the effect of UV on uptake of different nitrogen sources.  Since the P. antarctica bloom at this station appeared to be fairly advanced as compared to samples the previous week, there was a particular interest in examining for iron limitation at this location. Zodiac collected samples were used to investigate the combined effects of  iron enrichment and UV radiation on total phytoplankton production rates as well as the production rates of amino acids, fatty acids, and carbohydrates over prolonged exposure periods, as well as phytoplankton growth rate, community composition, and accumulation of mycosporine like amino acids (MAAs). The week was rounded out with a 24h drifting sediment trap and in-situ incubation array 24h deployment, and a diel experiment monitoring variations in the production rates of fatty acids, amino acids and carbohydrates in response to solar ultraviolet exposure, in parallel with sampling for changes in water column dissolved and particulate MAAs.

During week 5, the Kiene/Kieber group (B002/B266) refined the measurement techniques for DMS and dissolved DMSP (DMSPd) by gas chromatography in response to suspected measurement artifacts. As the P. antarctica  bloom progressed, we encountered increasing filtration artifacts and had to modify the commonly used methods for DMS and dissolved DMSP measurements. To verify the improved sampling techniques, concentrations from the new sampling procedure were compared with those obtained from dialysis membranes deployed in situ for 4 hr. Experiments were continued to study the photobiology and photochemistry of DMS, DMSP and DMSO production and consumption. Deck experiments and in situ deployments were conducted to determine the light dependency of DMS and DMSO production by the whole community in the fully developed bloom. Experiments to investigate the time dependence of light exposure to harmful and beneficial wavelengths of DMS and DMSP consumption were also carried out. The long-term sulfur transformation experiment continued until Nov 29, when the last time point was taken. Underwater PRR deployments were taken daily.  We concluded the station with two final CTD casts to determine the water column distribution of various sulfur compounds, dissolved and particulate organic carbon, chlorophyll, nutrients, CDOM absorbance and photosynthetic quantum yield in the surface and deep waters.

The Gast/Caron group (B207) collected ice and water again this week for nucleic acid extractions and mixotrophy experiments.  Quantitative PCR analyses on ice samples for the kleptoplastidic dinoflagellate, Kleptodinium, indicate that the organism is present in extremely high numbers (10,000 to 100,000 cells per ml) in brine channels of the ice.  The organism has also been found in the water column, although at an order of magnitude less than in the ice.  Its abundance has generally increased throughout the cruise period, although it appears to have an extremely broad spatial distribution, starting from our sampling at the polar front and extending through the pack ice into the polynya region.  To date, 12 mixotrophy experiments and 8 bacterivory experiments have been completed.  Recent experiments show an increasing abundance of heterotrophic nanoflagellates and bacteria in the open waters of the final polynya station.  Photoflagellates and mixotrophy are low in the presence of high abundances of Phaeocystis.  Most of the collected water and ice samples have been successfully amplified for DGGE analysis, and about a third of them were successfully amplified from RNA as well.  Clone libraries continue to be constructed and archived for sequencing.  30 have been completed, with about 15 more remaining.  Single cell documentation and amplification from net tow and melted ice and slush samples also continues to be productive.  Over a hundred cells, representing a diverse collection of taxa (including dinoflagellates, ciliates, amoebae, and flagellates) have been picked, with about a third amplified for sequencing.  


OPP post doctoral Fellow Brook Nunn (B200) continued depth profile sample collection for trace metal analysis, organic carbon (DOC and TOC), nutrients, particulate trace metal fractions and dissolved proteins.   Additional samples were collected via zodiac to monitor trace metals in sea ice slush and melt waters. Biomass was concentrated via plankton net tows for trace metal analyses and protein expression. 

We thank RPSC and ECO for maintaining a high level of support in what has been the busiest week of the cruise.  Especially appreciated are their efforts in deployment and recovery of the in situ arrays and dual deployment of the FRRF and backscatter sonar as this required careful coordination between ship's navigation, scientists and technicians on the deck.

Respectfully submitted,

Patrick Neale and Wade Jeffrey

