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R/V Western Flyer Cruise

November 17th – 21st, 2005

Participants:  
Peter Brewer, Rachel Dunk, Ed Peltzer, Peter Walz, Cheri Everlove (all at MBARI), Sheri White (WHOI), and Colleen Hansel (Stanford) 

Site:  Barite site at Tubeworm Slump (36.6417° N, 122.4158° W, ~2300 m depth)


This cruise was the first scientific deployment of DORISS II (the second generation DORISS Raman system).  Three ROV Tiburon dives were planned for the barite site: the first 2 were to be dedicated to making in situ Raman analyses, while the third would be for sample collection.  The first dive was Tiburon Dive #924 on Friday, November 18th.   Due to mechanical problems with the ROV, we were forced to return to port on Saturday.  The ROV pilots and Electrical Engineers at MBARI were able to identify and repair the problem allowing us to return to the site for a second and final dive: Tiburon Dive #925 on Monday, November 21st.

Tiburon Dive #924


The DORISS II instrument was mounted in the toolsled.  The DII optical probe head was mounted on the PUP (Precision Underwater Positioner) which is carried on the ROV swing arm.  The probe head was mounted in a downward looking orientation and angled out ~30°.  The working distance of the optic was ~4.5 inches from the dome window.  A small crate was mounted on the ROV porch to carry tools to clean and excavate the barite mounds – a brush and the “benthic” hoe.  A pink flamingo (“Pinkie”) was also taken down to mark the site.


Following pre-dive tests and a “bounce” test to trim the vehicle, the ROV was launched at 7:43 am PST.  We reached the bottom at approximately (9:00 am PST), and using the known coordinates for the site we were able to find the site quite rapidly.  An old homer beacon (#30) was spotted near the site and Pinkie was deployed by the homer.  We began by surveying the site which looked much the same as the video from the Naehr dive (Tiburon Dive #85, 1998).  We acquired both beta and HD video, frame grabs, and Cool Pix images.  We also did a few sonar grabs during the dive to help us map the site.


The site consists of a number of small and large (2-3 ft high) barite mounds.  Most of the mounds are covered in sediment, but areas of fresh(?), white barite are also present.  There are a number of tube worms particularly around a large mound near the center of the field.  It was difficult to tell how many of the tube worms were alive – many appeared to be dead.  Some clam shells were observed, but no living clams were seen.  Other organisms were observed to be living in the area: small shrimp, hydroids, small amounts of bacterial mat.


For the first Raman measurements (Raman site #1), we selected a small mound with fresh, white barite exposed.  We collected three Raman spectra from this mound at different spots.  There were also shrimp present on this mound that appeared to be attracted to the green laser.


We then moved across the field to a medium-sized mound that was covered with sediment (Raman site #2).  After using the brush to clean off the sediment cover, we collected four Raman spectra from this mound.  We then used the benthic hoe to scrape off the top of the mound allowing us to look at the interior.  The interior was primarily white but with a dark area that appeared to be manganese.  We collected a line of eight Raman spectra across the freshly exposed material.


The third site we performed Raman measurements at was a fairly tall (~2ft ?) mound with brittle stars on it (Raman site #3).  We collected a couple of Raman spectra on the lower portion of the mound (due to its height).  We then used the benthic hoe to clear off part of the mound and collected three more spectra. 

Tiburon Dive #925


DII remained on the vehicle and the probe head was mounted in a cradle in the toolsled.  A bracket holding acrylic, NIST fluorescent glass, and polystyrene was mounted on a hydraulic ram which could slide each of the standards into the DII focal volume.  This Raman work would be completed on ascent and descent.  For sampling, four push cores were mounted on the swing-arm, a larger crate was mounted on the ROV porch with a bio box, the benthic hoe, a rock hammer, and metal scoop.


The vehicle was launched at 6:38 am.  The push core rack slid off on launch and fell to the seafloor (the hydraulic pin securing it to the swing arm was accidentally tripped during the pre-cruise).  The descent of the push core rack was tracked acoustically for sometime.  Raman spectra of the acrylic was obtained on the fly every 200 meters from 200 to 2000 m depth.  Significant decrease in sensitivity was observed with increasing depth.  It is believed that this is due to losses in the fiber optic cables with pressure.


We reached the seafloor at 8:04 am.  Using the sonar we set about searching for the lost push cores.  The push cores were found at 8:18 and mounted back on the swing arm.  They landed up-right and not very far from the ship’s position.


The first site we sampled was Raman site #2.  The mound was cut in half using the scoop.  A large piece of barite was picked up with the scoop and placed in the bio box (Sample #925-B1).  Black banding was observed that is assumed to be manganese.


We then moved to Raman site #1.  A push core was used to sample the mound (Sample #925-PC57).  It was pushed down over the area that Raman spectra were collected.  It was then scraped over and off the mound and into sediment to plug the core.  We attempted to dig down at this site using the benthic hoe and the rock hammer to determine how far the barite extended into the seafloor.  The material was very hard to dig.  The pilot actually pulled the vehicle trying to dig into the barite.  The barite did appear to penetrate below the sediment but the extent could not be determined.


We moved to a large sedimented mound to our right that was circled by a large number of living tube worms.  There was a discussion about if shimmering flow was observed here – we could not unanimously agree on visual flow.  No Raman spectra were collected at this mound, and no fresh, white barite was present.  We used the rock hammer and benthic hoe  to dig into this mound.  The material was solid enough, that again the vehicle moved during the digging process.  We uncovered a hole in the center of the mound and collected a push core of the material around the hole (Sample #925-PC59).  We did see what appeared to be shimmering flow from the hole, and dead tube worms appeared to be inside the mound.  


We moved to the tall mound with brittle stars that was Raman site #3.  At this mound we used a push core to collect a horizontal sample of the mound (Sample #925-58).  The pilot noted that it was hard at first and then the push core moved in quite easily.  We found that this mound was also hollow on the inside.  The sample should provide a nice cross section of the wall.  


As the previous sites were located around the edges of the field, we moved in to sample a small mound in the center of the field (what we assume to be the center of the field).  We found a small white mound with smooth white bulbs on it and push cored down over it (Sample #925-PC55).  During the coring we realized that the white bulbs were actually bacterial mat.  The pilot noted that this site was harder to core than the previous site.  Dark (manganese?) material was also observed in this mound.


The last sample we collected was of a living tube worm attached to a rock with a number of dead/empty tubes and a hydroid (Sample 925-TW1).  This sample was placed in the bio box.


We recovered the homer (#30) and headed to the surface.  On the ascent Raman spectra of the acrylic were collected from 2000 to 1000 meters.  Raman spectra of the NIST glass, seawater, PS and acrylic were also collected at 2000, 1000, 500, and 200 m depth.
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