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Sulfur hexafluoride (SF6) was analysed in seawater using a purge-and-trap gas chromatographic (GC) system with electron capture detection (ECD).  The onboard measurements were made by Dr. Cooper, with the assistance of technician Geoff Smith.  Dr. Wanninkhof will coordinate the final data dissemination, which will include SF6 analyses made on both the R/V Melville and R/V Revelle.  Preliminary SF6 data were made available at the end of the Melville cruise, and are also available from the chief scientist.  Finality of these data is subject to review by Dr. Wanninkhof.

The analytical system was operated in two modes, discrete sampling mode for hydrocast analysis and automated (continuous) mode for underway analysis.  In automated mode the GC analyzed a discrete sample from the sea chest water system approximately every 9 minutes.  Generally, when not analyzing hydrocast samples, the system was left in automated mode.  Exceptions were some periods of calibration and transit between the northern and southern enriched patches.  The final data are derived from several different calibration curves due to some sensitivity drift, and are corrected for a SF6 background or “blank”.  Data are reported in units of femtomolar (fM, 10-15 mol/liter).  The background SF6 concentration in surface water is approximately 2 fM.  The analytical  blank resulted from contamination during shipment of the equipment to the Melville and declined throughout the cruise.  The high initial value and variability of the blank limited the early cruise SF6 precision to approximately 1 fM.  Precision improved throughout the cruise, ending at approximately 0.2 fM.  The preliminary SF6 data are subject to refinement based on subsequent analysis of calibration, blank variation and cross calibration with the instruments and standards used on the Revelle.

Full SF6 profiles were measured from CTD casts 3, 4, 6, 9, 14, 17, 20, 23, 24, 25, 26, 27, 28, 29, 30, 33, 41, 44, 46, 47, 48, 49, 50, 51, 52, 53, 54, 60, 61, 62, 63, 64, 65, 66, 70, 73, 75, 77, 78 and 79.  Full profiles were also measured from TM casts 8 and 41.  Selected depth samples were analyzed from most other hydrocasts.  

The added SF6 in the patches indicates water that was enriched in the initial iron addition.  The extent of the tracer indicates the effects of physical effects in moving and dispersing the patch.  In general, the SF6 concentration was observed to be fairly uniformly mixed in the surface mixed layer.  The major exception to this were vertical profiles from the northern patch at the second occupation, which indicated a subsuface maximum in SF6.
Periods of extensive mapping were used to determine the spread of the southern patch, particularly when positional data were available from the drifter.  Extensive mapping was also used in searching for remnants of the northern patch.
