Wednesday July 20, 2011

This morning we sent the acoustic command for the Deep ESP to release its weight, making it buoyant so it will float up to the surface. It has been on the seafloor for the past seven days, comparing the microbial life at a warm water vent with that of the surrounding cold sea water. The capability of recovering the Deep ESP without diving the ROV allows more time for Dr. Clague to investigate the geology and lava flows of the Axial seamount.

After the D-ESP was safely secured on deck, we steamed about 6 miles NW and launched the ROV Doc Ricketts to do a mainly geologic dive. The primary objective was to explore what appeared to be young lava flow well outside the caldera on the west flank of the summit. 

The site was outside our AUV mapping coverage and the bathymetric data we have was collected using multibeam sonar from a surface ship, so has resolution of about 20 m at these depths. The most intriguing part of that data set is a high backscatter (hard surface that scatters a lot of sonar energy) region that looks like a complex lava flow erupted from fissures well outside the caldera. A similar high-backscatter region on the east flank is indeed a lava flow with minimal sediment, so we expected this region to be similar. 

The flank was found to be paved by numerous flows of different morphologies (smooth and jumbled sheet flows and pillow lavas that erupted at different rates) and each flow had a different sediment thickness on top, so different percentages of the bottom was lava or sediment. In some places, the sediment is thick and no lavas show through and the backscatter is very low. We sampled these different flows and collected pushcores in the spaces between pillows or on top of the sheet flows. 

We have been trying for several years to collect the thick volcanic sediment unit that occurs around the summit caldera, and used this dive to explore different ways to use the one meter pushcores we had made especially for this purpose. The material is very difficult to core because it consists largely of black volcanic sands with little clay to make the sediment cohesive, so cores tend to simply pour back out the bottom after they are withdrawn from the sediment and before we can stow them on the ROV. In the past, the longest cores we had recovered were only about 25-30 cm long, but we were finally rewarded with a core that is 66 cm long. It contains volcanic glass fragments that may record the eruptive history of Axial Seamount over several tens of thousands of years. 

The dive ended just as we got onto the AUV mapping coverage on the west rim nearest the caldera. What we found is interesting enough that we will probably return to expand the AUV mapping to cover more of the summit outside the caldera, and not simply extend our mapping along the north and south rift zones. We then steamed to the south rift zone where one more rock crusher sample recovered basaltic glass from a flow near the lava flow that erupted in 1998 along the upper rift zone. Overnight we will steam to target at North Cleft where an eruption in 1986 produced a long pillow ridge, and an earlier eruption produced an extensive ponded sheet flow. We will spend the rest of this cruise exploring this site and adding to the sampling we have done previously. More on this site tomorrow.  
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The Deep ESP has returned to the surface after seven days on the sea floor. In the event we lose track of it on the 40 minute trip to the surface, beacons and a GPS locator extend above the water to tell the ship where it is.
D259_00_48_42_28: Meter-long push core being pulled out of the sediment, about half-full. Another core is on the ROV’s swing arm rack. Light layers are pelagic sediment (hopefully loaded with foraminifera that we can date with 14C) and dark layers are volcanic glass fragments that we can analyze much like the rock crusher samples back on shore.

D259_01_05_40_07: Bulbous lava pillow provides a perch for a large crab. The flow is largely obscured by a vast plain of sediment, which suggests this is an old flow. 

D259_06_00_54_24: Interior wall of a skylight in a drained collapsed lava channel or lava pond. The upper surface of the flow had formed a roof (top), which collapsed, and as the flow drained away, the newly cooling lava surfaces left a horizontally layered veneer on the wall (center), much like bathtub rings.
