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Introduction
The Monterey Bay Aquarium Research Institute (MBARI) has developed an autonomous seafloor mapping capability for high resolution mapping of the deep ocean seafloor. The MBARI Mapping AUV (MAUV) is based on the 21” diameter, Dorado class vehicle and equipped with a 200 kHz multibeam sonar, 110 kHz and 410 kHz sidescan sonars, and a 2-16 kHz subbottom profiler. Using precise navigation and attitude data, the MAUV system can image the seafloor and shallow subsurface structure with much greater resolution than is possible with hull-mounted sonars. Several MAUV expeditions are planned for 2006, including surveys of Monterey and Barclay submarine canyons, a gas seep in Santa Monica Basin, and the summits of Davidson and Axial seamounts. We will present results from the Monterey and Santa Monica Basin surveys.

Vehicle Design and Capabilities

The MBARI Mapping AUV (MAUV) is a 21” diameter, Dorado class vehicle, rated to 6000 meters, and equipped with four sonar systems: a 200 kHz multibeam sonar; 110 kHz and 410 kHz chirp sidescan sonars; and a 2-16 kHz sweep subbottom profiler. A cylindrical pressure housing, located in the center of the vehicle, contains all of the mapping sonar electronics. The main vehicle control and acoustic communications electronics are located in a separate pressure housing in the vehicle tail section. A single tailcone unit featuring an articulating propeller provides propulsion and steering. The MAUV is powered by Li-ion batteries providing 5 kWhr and a mission duration of 10 hours at a typical speed of 1.5 m/s.

 Navigation and attitude data are obtained from an inertial navigation system (INS) incorporating a ring laser gyro and a 300 kHz Doppler velocity log (DVL). The vehicle is tracked from the mother ship using an ultra-short baseline (USBL) system. Vehicle navigation can be enhanced using acoustic communication of USBL fixes. 

The mapping vehicle can be used in either a fully autonomous configuration or in an ROV-mounted configuration, affixed to a toolsled beneath ROV Ventana. The ROV-mounted configuration is used for near-bottom surveys in very restricted terrain such as the axis of Monterey submarine canyon.

Initial Surveys

The vehicle was assembled and underwent initial sea trials in 2004, and then progressed to successful survey missions during integration testing. In the upper Monterey Canyon, the Mapping AUV package was used in the ROV context (mounted on a toolsled beneath ROV Ventana) to conduct high-resolution multibeam bathymetry surveys of the active channel at five sites in the upper canyon (at canyon axis depths of 100 m, 300 m, 520 m, 1000 m, and 1400 m). These sites will be repeatedly surveyed in coming years to document any bathymetric changes associated with sediment transport events. The initial surveys achieved a lateral resolution of 1 m and a vertical precision of 30 cm, revealing fascinating 1-2 m high bedforms in the active channel’s “river of sand” that are most pronounced in the uppermost canyon, but persist to depths of at least 1000 m. 

The vehicle also performed a fully autonomous multibeam survey of the upper neck of Smooth Ridge, covering a 1 km by 5 km region in seven hours. The AUV flew at a 50 m altitude, achieving a 2 m lateral resolution. This survey covered the most problematic portion of the submarine cable route for the MARS seafloor observatory, and has proved invaluable for the detailed planning of the cable installation.

2006 Surveys
Several MAUV expeditions are planned for 2006. The repeat mapping sites in Monterey Canyon will be surveyed during February, June, and October. The high-resolution morphology and subsurface structure of a vigorous gas seep and authigenic carbonate mound site in Santa Monica Basin will be surveyed in June. The summits of Davidson Seamount, an extinct volcano offshore of central California, and Axial Seamount, an active volcano along the Juan de Fuca Ridge offshore Washington state, will be surveyed over the summer. Finally, hydrate deposits will be mapped in Barclay Canyon, offshore Vancouver Island. We will present initial results from the Monterey and Santa Monica surveys.















