Day 5 of Leg 1:

The ROV pilots worked well into the evening of Day 4 to repair the ROV's damaged tether.

By 0630 the Doc Ricketts was being lowered into the moon pool for today's dive.  The first order of business was to connect the ROV with the Deep-ESP, which was by now overdue for recharging.  This Deep-ESP had been fitted with a mass spectrometer, which functions much like a mechanical "nose", continuously sniffing for compounds critical for life on this volcanic sea bed.

Mass spectrometry is a technique that allows the detection and quantification of different molecules at a same time. In our case, we are interested in the gas composition of the fluids coming out of cracks in the seafloor. In particular methane is important, because it can originate from geological processes or be produced/consumed by the microorganisms leaving on and in the seafloor. Measuring the gas composition at different site allows us to better understand the dynamics of these gases and characterize the environment that the microorganisms are experiencing. Deploying this kind of instrument in situ on the seafloor has many advantages, including continuous data recording, real-time data, and virtually unlimited number of samples. But the mass spectrometer requires a lot of power. And when the instrument runs from battery, this is a big problem. For the deployment here at Juan de Fuca with the ESP, additional batteries and an extensive recharging plan have to be used. But when the ROV tether failed, we could not recharge the battery as planned.  We therefore had to shut down the mass spectrometer to preserve enough power for the ESP. Today, once we finally connected the ROV, we restarted the mass spectrometer, made sure that the shutdown had not damaged it and start collecting data again. I could see that the water sampled from the crack contained methane and carbon dioxide, while the water away from the crack as much lower carbon dioxide and very little methane.

We had scheduled four hours of dive time to recharge the Deep ESP from the ROV, but this stretched to six due to our having missed charging the day before.  To make even more power available, tthe ROV swaps external battery packs for the Deep-ESP each day as shown in the above video frame grab.  Each evening, one of these two identical external packs is recharged aboard ship.

[frame grab from dive #256/01_22_33_19]

After servicing the Deep ESP, we drove north of Ashes to a flow never before sampled.  The ROV ascended the 130m caldera wall and took a rock from top.  There, we tried to sample the sediment with push cores containing metal "core catchers" of differing stiffnesses. [frame grab from dive #256/04_10_26_08] These sediments are comprised largely of volcanic sands whose stratigraphy records the history of explosive eruptions since the caldera collapsed.   Unfortunately none of the corers pictured above worked very well.  We are now thinking we might need to design much larger, wider corers for our next visit.

Another surprise for us was that the lava flow we found at the rim of the caldera wall appeared to have flowed into the caldera.   We think that this indicates it originated from a ring fault on the volcano's flank rather than from within the caldera.

The ROV returned to the Western Flyer at about 1800 carrying rock samples, push cores and a depleted external battery pack from the Deep ESP.  About then, one of the scientists began having misgivings about the data from the Deep ESP and became concerned that it had not been behaving correctly during the previous day.  Sure enough, close examination of the logs we had obtained from it while connected with the ROV agreed with previously run simulation traces, both of which showed that the Deep ESP had not properly processed some of the water samples it had recently taken on the seafloor.

The problem turned out to be an easily corrected programming error for which we quickly verified a fix on our simulated ESP running on a PC aboard the ship.   However, the bug would continue to affect operations until we corrected the copy of the software actually running the ESP.  Rather than wait until the next day's charging session with the ROV, we decided to try to send a patch down to the ESP via an acoustic modem.  This is a device that converts binary data into a sound beam using the same basic principles that dolphins and whales use to communicate.  As one might while imagine, it is very slow and unreliable compared to the high bandwidth network connection we would get via the ROV's fiber optic tether..  Fortunately the software "patch" required was quite small.  After a few tries, we managed to squawk it down to the seafloor and verify its proper functioning.  Play the attached audio clip of a similar acoustic "conversation" between the ship and deep ESP.

