Target Selection, AC645

This previously surveyed, well-documented location is a low, E-W trending ridge with topographic highs at the eastern and western ends (see Figure 1). It is in the same geological setting as its northern adjacent block AC 601, which was well documented in the 2006 Cruise Report. The AC 645 site does not show evidence of flows or low amplitudes suggestive of high flux, gas saturated mud at the surface, just hard grounds and active subsurface migration on the seismic cross sections.
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Figure 1 – MMS amplitude anomaly map indicating AC645 dive site.

Targets for this dive were selected from the 2006 Alvin dive logs, and the local origin defined for the 2006 Alvin dive was also used (see Table 1). This area has been extensively explored and mapped since the early 1990’s and the current targets were selected to revisit previous sampling areas. An SM2000 multi-beam survey grid was also laid out to cover the target area ointerest (see Figure 2 at end of summary).  Prior to 2006, the site had last been visited with ALVIN in 1992.  At that time a number of floating markers was deployed.  The most abundand markers are rectangular sheets of white, buoyant plastic measuring 15 cm wide and 30 cm high.  They have numbers cut into their sides and tops.  Hereafter they are referred to as ALVIN-92 markers.  Lettered markers comprising small pieces of syntactic foam were also deployed by the Fisher group during this cruise to indicate locations of banded tube worms.  
Table 1. Target locations for site AC645

[image: image2.emf]Target Depth Lat Lon Note

Local Origin 26.351667 -94.501667 From 2006 Alvin cruise

Marker #1 2,208 26.354448 -94.498345 2006 Alvin Dive Logs

Marker # 42 - 46 2,202 26.354088 -94.497959 2006 Alvin Dive Logs

TW and MSL 2,221 26.355165 -94.498652 2006 Alvin Dive Logs

Banded Tubeworms 2,195 26.354396 -94.497264 2006 Alvin Dive Logs


Dive 281 Summary, AC645

Time in water:
2007/06/28 05:36Z
Time on bottom:
2007/06/28 06:47Z
Time off bottom:
2007/06/29 21:17Z
Time out of water:
2007/06/29 23:02Z
Water Time:
41 hours 27 minutes

Bottom Time:
38 hours 30 minutes

Min. working depth:
2176.38

Max. working depth:
2223.54

Produced:
4.2G of raw vehicle data

Produced:
~62 dvds of Science video

Produced:
~62 dvds of Archive video

After the LBL net was calibrated at this site (see LBL Calibration section for details of the procedure), Jason was deployed into the water at 00:39 hours on June 28th 2007. All times and dates in this summary are reported in CDT, local time.  The sea-bed at 2,225 m was reached at 01:49 hrs, at which point Jason began moving towards the SM2000 multi-beam survey area. Refer to Dive Observations for this dive in the Appendix for a detailed log of the observed events and their times in GMT. 

NOTE: Ask Brian for all LBL beacon locations to be included in LBL calibration section.
After reaching the SM2000 survey area the Doppler navigation was reset, then a series of multi-beam calibration lines were run at 20, 15, 10 and 5m altitudes from 01:57 to 02:13 hours. The Doppler navigation system was then reset again, and multi-beam survey operations began. A total of 17 survey lines (see Figure 2) were run from 02:24 to 11:21 hours. Doppler navigation was then reset again at 11:28 and Jason descended towards the seafloor to begin observation and sample collection.

Jason began to transit towards the approximate elevator location 200m south of ALVIN-92 markers 42-46. A number of sea pen, sea whip and holothuroid observations were made. Doppler navigation was reset again at 11:44. At 11:48 a small area of pogonophorans was observed, and at 01:51 this area was fixed with a digital marker in DVLNAV. Eight (8) red push cores were taken at this site from 12:08 to 12:22 at a depth of approximately 2,215m. Two of the eight cores were ‘control’ cores taken just outside of the pogonophoran field. Doppler navigation was then reset at 02:26 and Jason continued its transit to the elevator.

Jason arrived at the elevator at 12:49 and began to offload core samples. The elevator was released at 13:27. The elevator was recovered on the surface at 14:49.

Doppler navigation was again reset at 14:56 and Jason began to try to find ALVIN-92 marker 42-46 for camera deployment. A large area of carbonates and tubeworms was observed and the presence of markers deployed during a 1992 dive was noted. These markers were surveyed and at 15:47 a digital marker fix was taken near ALVIN-92 markers 12 and 13. Rotary time-lapse camera ‘Huey’ was deployed at 16:05 in a mussel bed within sight of ALVIN-92 markers 4 and 5 at a depth of approximately 2,197m.

From 16:43 to 19:18 Jason searched the local area for tubeworms that were banded in 1992 as part of a growth study. During this time, background readings were acquired for the mass spectrometer. Tubeworms B23WS, G57WT, and W3 were found at 16:43 in the vicinity of marker E at XY and were imaged with the macro camera to determine their growth over the last 16 years. While it was being used, the ground in the macro camera began to worsen until, during the second set of pictures of G57WT, the ground in the camera went to 1.0, indicating that it was a complete ground fault. After consultation with the pilots, we were allowed to continue using the camera for this objective despite the hard ground in the camera. The decision was made to complete all of the imaging of the tubeworms as quickly as possible, shutting down the camera during transits, then isolate the camera once finished and proceed with the chemistry measurements over the same sites. After the third tubeworm near marker , we shut down the camera and proceeded to marker F at XY at 17:12 and located one tubeworm (R47TS). We proceeded to ALVIN-92 marker 10 at 17:36 (37359) where tubeworms W2WP and B20WG were imaged from 17:39 to 17:57. Two other banded tubeworms near this marker could not be located.  Marker A (XY evt37458) was reached at 18:25 and 2 more banded tubeworms (W4 and R8) were located and imaged. An effort was made to locate tubeworm #28 at (evt37555), but it was not found. 


Mass spectrometer readings 48-57 were then taken in the same tubeworm aggregations where growth of the banded tubeworms was photographically sampled from 20:04 June 28 to 01:52 on June 29. There was a persistent peak on the mass spectrum in the vicinity of higher hydrocarbons (oil). 
[Upon recovery, this was discovered to be a spot of some kind of oil on the membrane inlet of the instrument. The membrane and the entire sampling line were replaced and the instrument redeployed. The hydrocarbon peak was still present following this work, but is not likely to interfere with methane or sulfide readings, so it was decided to continue use of the mass spec.]

Once the chemistry measurements were complete, Jason searched for the markers contained in the video mosaic obtained in 1992 from 01:56 to 02:31 when ALVIN-92 marker 41 was observed approximately 20m to the north of the area containing the banded tubeworms. At this time, Jason transited back to the location of the time lapse camera deployment, collected the camera from this position (XY evt 38518) at 02:40 and deployed it in the area to be re-mosaicked at 02:46 (XY evt38534). The perimeter was surveyed, and the entire area mosaicked at 4m from 03:07 to 03:33. 
A series of 10 photo transects were then run from 03:54 to 07:11.  The transect lines were 100 m in length, oriented 345° -- 165°, and contained within a 150x150m perimeter centered at 

26°  21’ 6.0” -94°  30’ 6.0”

We found a suitable mussel bed for mussel pot sampling (XY evt 39324) near the banded tubeworms, within the mosaic to be taken later in the dive. Chemical sampling of the mussel bed proceeded from 08:09 to 09:29, taking samples 62 to 65. During this time, Best Of tubeworm and mussel video was obtained. Following the chemical sampling, Mussel Pot B was used (very successfully) to sample this patch of mussels at 09:34. The remaining mussel pot ring was imaged and nothing was seen to have been left behind (the two mussel shells inside were knocked in by the sub). At 10:10 and XY (evt39591), carbonates associated with tubeworms at the top of the mound were sampled into the starboard biobox. 


Jason collected mobile fauna from 10:20 to 11:40 and 5 sea cucumbers, a sea star, a sponge, and a sea whip were collected. We attempted to find the Marker 1 site to continue sampling, but after searching from 11:35 to 12:15, we returned to the main site where we had been working. 
Another mussel bed was found and was chemically sampled from 12:45 until 12:51, but due to the high readings for hydrocarbons the decision was made to end the scans early. Two niskin bottles were fired in this location (XY evt39952). An attempt was made to sample the mussel bed, but the handle of mussel pot F spun freely and the mussel pot sample was aborted. Another photomosaic was then initiated over the area containing all of the banded tubeworms and previous chemical measurements. The mosaic contained 9 lines over the northeast corner of the banded tubeworm site and lasted from 13:12 until 14:02. Two different bushmaster samples were attempted, one within the banded tubeworm mosaic and one within the replicate of the 1992 mosaic. However, the support rods connected to the springs on one of the hydraulic cylinders came free, and a portion of the net was not completely connected to the steel drawstring around the bottom of the bushmaster device. This made collection very difficult, and in the end, impossible. [After the dive, it was discovered that one of the brackets connecting the rod to the spring was corroded through and was replaced and the net was reattached.] The second attempt was near the time lapse camera deployment (XY evt 40277), so Jason moved a few meters, released the camera, and it was followed most of the way to the surface. Jason left the bottom at 16:17. 

Non-seep fauna was consistent with the depth and was dominated by elasipod holothuroids.  Specimens of Benthodytes typical, the seastar Hymenaster, an anemone and a soft coral were collected for background fauna analysis.

