July 21 log
Dive D260, at North Cleft (44o 55.4052’N, 130o 14.0483’W), on the Cleft Segment of the Juan de Fuca Ridge, ~60 nautical miles south of Axial Volcano.

Jenny writes: Our ROV dive today was on and around a huge sheet flow 6 km long by more than a km wide, which was described as “young” when it was first explored in the late 1980s. Our AUV maps show many details of the flow: the deep fissure from which it erupted, the channels down which it flowed, and broad lake floor beyond. Our maps also show nearby sheet flows with similar morphologies, parallel fissures and fractures, as well as steep pillow flows. In places, the boundaries between these eruptions, and which cracks are actually the eruptive fissures, are not obvious. Some flows have fractures running through them, suggesting they are older, and others do not, or appear to superimpose the fractured flows, suggesting they are younger. The over-arching problem is that we don’t know some rather basic things about the volcanic eruptions on these mid-ocean ridges: how frequently do they erupt; what are the volumes and rates of the eruptions; how do the lava flows get emplaced; are they explosive? 
Our dive was designed to test our ideas about the mapped flows by collecting samples and observations with the ROV to determine the ages and flow boundaries. We began at the south end and worked north, sampling the “young” flow and a neighboring sheet flow to the east in several places. The “young” flow had more sediment on it than we expected, but not enough to collect in a core. The older flow had pockets of sediment deep enough to partially fill the core barrels, consistent with it being the older of the two flows. More useful yet, the sediment in the cores had light colored material at the bottom, which is the pelagic detritus deposited over time that hopefully will contain foraminifera shells we can date with 14C to get a minimum age of the underlying flow. On the way, we looked for contacts between lava flows, traveled up and over two pillow mounds, one of which was “sliced and diced” with tectonic fractures, and drove along dramatic lava channels and eruptive fissures.

Captions

D260_00_48_40_25: A tectonic fracture has pulled apart this older pillow flow. 

D260_04_46_36_08: This lineated sheet flow is like a lava “super highway” in the middle of a flow channel.

D260_07_13_47_03: A lava pillar, some 2 meters tall, provides a perch for a sponge and huge brisingid sea star. The pillar was left behind after a molten lava channel drained.

D260_07_33_09_00: Contact between two lava flows. Both flows are sedimented and have lost their glossy black surface they had when fresh, but on closer inspection, the pillow flow is overlying, and therefore younger than, the flatter lobate flow. These contacts can be very subtle in the high-resolution maps and even on video.
D260_07_50_19_25: Piece of lava from a sheet flow being collected by the manipulator arm. It is 25 by 15 cm (about 10 by 6 inches)

D260_07_53_55_00: This was the highlight of the dive for me: a two-story edifice made entirely of lava. Along the bottom of the photo is the wall of the eruptive fissure, rugged, spattery, and approximately 5 meters deep, 7 meters across, and several hundred meters long (about 15 meters of it is in view). Above that is the floor of a drained lava lake (lower center), from which lava pillars rise and support the collapsed lake’s solidified surface, like a roof (in the distance).
