AUV Operations Summary for 2004

Summary

The past 12 months have been an extremely tumultuous, active year for DMO AUV Operations. Owing to Drew’s death, and Robert Fuhrman’s departure, we experienced a complete turnover in staffing. In addition, Mark Sibenac’s resignation from Engineering also left a significant hole in terms of ongoing support. In spite of these setbacks, however, several important accomplishments have been achieved.

CTD vehicle operations were expanded in 2004 with several new surveys. Starting in July, we began performing a regular 40km bay-scale transect from La Selva to Monterey via the M1 mooring. This transect, coupled with the regular M1.5 to M0.5 (offshore to inshore via M1) survey, has provided a more complete picture of circulation within the Monterey Bay and interaction with adjacent waters. Volume surveys of the northern shelf/Soquel Canyon area, performed for Dr. John Ryan, allowed the direct observation of thin plankton layer formation; this is an exciting result, as it demonstrates the high-resolution biological survey capabilities of the AUV (see figures). Finally, ongoing AUV surveys of the Elkhorn Slough tidal plume have been performed, in conjunction with underway mapping via a small boat. These studies have resulted in a tidal-cycle long map of the plume, showing the distribution of the slough waters in the near shore.

The CTD vehicle operated for 259 hours without incident, covering over 1200km of survey. The AUV successfully performed 41 days of science operation out of 56 scheduled days. All lost days were due to either weather (11 days), or ship mechanical problems (4 days); no days were lost to vehicle issues. The reliability of the vehicle was such that several multi-hour unescorted operations were successfully performed in 2004. They CTD AUV has been upgraded to include support for an Iridium modem, and we expect to begin performing regular unescorted operations in early 2005. The R/V Western Flyers older RHIB has been refurbished to support perform near-shore launch and recovery in support of these unescorted operations.

The DMO AUV group also made significant contributions to the development of the seafloor-mapping vehicle in 2004, helping bring it to the sea-trial stage. (I am assuming seafloor mapping project status will be covered elsewhere). This vehicle has been successfully operated in the upper canyon, producing high-resolution sub-bottom profiles and side-scan imagery. The multibeam sonar has also been integrated in a trial fashion, and operated from the ROV Ventana. By the end of 2004, the seafloor mapping vehicle had completed 140km of AUV-based survey operations, along with 7 days of operation with the ROV Ventana.

One of the most limiting components in current AUV operations has been the pressure tolerant lithium ion batteries. While the vendor, Bluefin Robotics, has been actively working to correct the problems, MBARI has contracted with Eagle Picher International, a well recognized company is high performance energy systems, to develop a one atmosphere battery packaged in a glass spherical housing. Delivery of this system is expected in February 2005 (I’ll attach some figures of the CAD model and pictures of components). This battery will feature 4.9kWhr energy capacity, integrated monitoring electronics, and in-situ charge capability.
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Figure 1 Volume Survey of Thin Plankton Layers
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