Summer 2004 Western Flyer Expedition

Leg 1 (Brewer/Kirkwood/Sloan):  Hydrate Ridge

Purpose:

The primary purpose of this leg is to work in the Hydrate Ridge area(~44°N, 125°W). In addition, we are interested in attempting to collect in situ Raman spectra in a high temperature vent environment with the DORISS (Deep Ocean Raman In Situ Spectrometer) instrument.  Two high-temperature are relatively close to Hydrate Ridge:  the northern Gordge Ridge, SeaCliff site (~42°44.7’N, 126°43.7’W), and the South Cleft Segment (~44°39.5’N, 130°21.8’W).  The Gorda site has the advantage of being “on the way” to Hydrate Ridge during transit (i.e., it is south of Hydrate Ridge), whereas the Cleft Segment is due west of Hydrate Ridge.  

Possible Targets:

Possible Raman targets in vent environments include high-temperature vent fluids, fresh basaltic rock, sulfides, and bacterial mats.  High temperature venting has been observed at Cleft in 1980/81 (Normark et al., 1983), and in 2002 during a previous Western Flyer expedition to the area. The venting is occuring along the ridge axis in an axial valley where lava eruptions have recently occurred.  The Gorda site is off-axis, away from fresh eruptions.  High temperature venting was observed there in 1988 (Rona et al., 1990), and during the 2000 Western Flyer expedition.  Both sites have bacterial mats, high-temperature venting and sulfides.  The Cleft site has fresh basalt.  Scientifically, either site would probably be suitable for our Raman work.

Logistics:

Logistically, we would rather visit a hydrothermal site in the middle or at the end of our cruise leg.  The DORISS instrument will be used throughout Leg 1.  This is only our second expedition with DORISS (the first being the Gulf of California Expedition) in which we attempt to collect in situ Raman spectra of natural samples.  It will be the first expeditionary deployement of PUP (the Precision Underwater Positioner).  We have learned from engineering dives in Monterey Bay that the DORISS/PUP combination is a powerful tool, but operational protocols are still being worked out.  Since we only have two days for hydrothermal work, we would like to use DORISS/PUP at Hydrate Ridge first (where we have a larege number of dive days) to work out the “kinks” and allow both the pilots and sciences users to become familiar with their operations.  This would allow us to get maximum use out of our short time in a vent environment.  Additionally, we would prefer to visit a hydrothermal site that other scientists will be visiting later in the expedition.  This allows us to compare our Raman spectra with chemical and mineralogical analyses performed by others (i.e., provides “ground-truthing” for our data”)

Locations/Distances:

The location of the primary high-temperature hydrothermal vent on the Cleft Segment is 44°39.5244’N, 130°21.81312’W.  Other vents are located along the axial valley to the north.  As noted above, Hydrate Ridge is at ~44°N, 125°W.  This is a distance of ~220 nautical miles (one day transit?).

The Gorda Ridge site (SeaCliff) is located at 42°44.7’N, 126°43.7’W, this is a distance of ~135 nautical miles from Hydrate Ridge.

