Western Flyer Cruise – December 16-18, 2003

Preliminary Cruise Report

Purpose


The purpose of this cruise was two-fold – first to perform engineering testing of the PUP/DORISS (Precision Underwater Positioner/Deep Ocean Raman In Situ Spectrometer) system on the ROV Tiburon, and secondly to use PUP/DORISS to collect in situ Raman spectra in the ocean.  The targets for analysis included rock samples that were carried to the seafloor (marble, calcite, barite, sulfide), a cylinder of methane-ethane hydrate that was deposited at the site in November 2003, and natural samples on the seafloor (e.g., rocks, shells, etc.).

Dive Site


The dive site was at ~36.77°N, 122.08°W near Invert Cliff in 1022 m of water.  We visited this site in November with the ROV Ventana to perform a methane hydrate experiment.  Since PUP and DORISS were not functioning properly at that time, we left the sample on the seafloor with a homer such that we could return in December.  The first two dives we to this site.  On the third dive we transited along the top and bottom of Invert Cliff, stopping when we identified possible Raman targets.

Personnel

Sheri White (Chief Scientist), Bill, Kirkwood, Alana Sherman, Mark Brown, Rich Henthorn, Terri Wieteska, Noriko Nakayama (Hokkaido University), and Keith Hester (Colorado School of Mines).
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Tiburon Dive 640, December 16, 2003


The probe head was mounted in a horizontal orientation for this dive.  A platform (“holster”) on the PUP held a vertical plate of rock samples in front of the probe head.  (See picture at right.)


Launch was delayed to 10:50 am due to ROV problems.  We tested the PUP actuators during decent and they functioned perfectly down to 890 m depth.  The Z-axis began to “stick” – similar to our previous problems with the R-axis.  Since the Z-axis would move (just not consistently or reliably) we decided to continue the dive.  We located the homer and methane cylinder on the seafloor at 1022 m depth.  We collected spectra of our acrylic standard (the famous “MBARI cube”), marble, barite and two sulfides.  


On this dive we accomplished our goals of having a functioning system, and collecting spectra of solid, opaque targets on the seafloor.  Additionally, the ROV pilots gained valuable experience on deploying the PUP and provided us with a number of suggestions on how to modify PUP for easier deployment.


[Following the dive the Z-axis was modified to correct the sticking problem]

Tiburon Dive 641, December 17, 2003


Once again the probe head was mounted in a horizontal orientation.  The hydrate cylinder would be place in the holster to position it in the working envelope of the PUP/DORISS system.  
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The ROV was launched at 7:05 am and proceeded directly to the homer and hydrate cylinder.  The top 20% of the cylinder was filled with hydrate (see picture left).  With Z and R axes, and a focus motor inside the probe head housing, we had 3 degrees of freedom for positioning the laser spot.  Additionally, the hydrate cylinder could be rotated by the ROV manipulator such that we could look at different sides.  The entire dive was spent collecting spectra of seawater, the gas hydrate (methane-ethane mix), and gas dissolved in seawater inside of the cylinder. 


Following the hydrate work, we  retrieved the cylinder and the homer and searched for a site with interesting targets to analysis during the next day’s dive.  The homer was left at a rock site on top of the Cliff (960 m depth).

[Since we were back on deck early in the afternoon, PUP was removed and Tiburon was sent back down (dive 642) to recover a lost piece of equipment from a previous cruise.]
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Tiburon Dive 643, December 18, 2003


For the final dive the probe head was mounted in a downward looking orientation such that it could be positioned over targets on the seafloor (see picture at right).  A plate of sample rocks was to be taken down for preliminary measurements, but this plate broke free on launch and was lost.  


We began at a site on top of Invert Cliff located the previous day (960 m depth).  At this location we found a few dark rocks that were relatively free from sediment.  We spent the morning collecting spectra from a number of rocks in this area.  All spectra showed peaks at ~1154 and ~1517 cm-1.  These peaks were assumed to be indicative of the rocks, but were not identified.


After lunch we proceeded to look for other targets, first along the top then along the bottom of Invert Cliff.  We located a site at 1024 m depth with a number of broken shells.  We took the opportunity to collect spectra from the sediment in this area to compare with the rock spectra.  As it turns out the two peaks associated with the rocks were actually due to sediment.  We were also able to position the probe head over a shell.  The spectrum obtained appeared to be calcite.

Summary


For the first time we were successful in using PUP to position the DORISS probe head such that spectra could be obtained from solid, opaque samples on the seafloor.  Additionally we were able to collect in situ spectra of hydrate in the deep ocean.  This was a valuable test case for future work to be performed on natural hydrates at Hydrate Ridge. 


Our success on this cruise was due to a number of people at MBARI in Science, Engineering, and Marine Ops – especially the ROV pilots of both Ventana and Tiburon.
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