The Monterey Accelerated Research System MARS 

Located on a sediment-covered site on Smooth Ridge, approximately 37 km from Moss Landing, California, MARS is a single node cabled observatory with eight ODI (Ocean Design Inc.) underwater mate-able science connectors. Connected to the shore station via 52 km of submarine telecom cable, the node lies at 890 m depth. The shore station provides 7.5 kW of power and telemetry via eight single mode fibers. Power is distributed as needed across the eight science ports at both 375 and 48 VDC (Volts, Direct Current). Each science port provides a 100-Mbit per second full duplex Ethernet communication channel. 
MARS users can plug instrument clusters into the science ports via "extension” cables.  Both of MBARI’s ROVs have been equipped with cable-laying tool sleds capable of laying four Km of 3/8 inch cable from the MARS node. MARS O&M is developing a ROV-mounted plow to bury the extension cables to protect them from fishing trawlers.
The primary electronics module is exchangeable by ROV without recovery of the main telecom cable or its termination assembly. This makes maintenance of the sea floor electronics affordable because it requires only one dive to unplug the electronics and recover it for shore side repair and one dive to reconnect it. 

MARS is connected to the internet via CENIC, a 100 Gigabit/sec (Gb/s) circuit, which is shared by MBARI and Moss Landing Marine Labs (MLML). 

Accomplishments

MARS became operational November 10, 2008 after an eight month commissioning delay.

· MOBB (Monterey Ocean Bottom Broadband) is a three component, broadband seismometer and the only permanent underwater seismometer west of the San Andreas Fault system. MOBB is connected to MARS via a 3.5 Km cable laid by the MBARI ROV Ventana on February 26, 2009. Trawled spring 2010, redeployment expected spring 2011. http://www.berkeley.edu/news/media/releases/2009/03/18_mobb.shtml. (Dr. Barbara Romanowicz, UC Berkeley NSF OCE-0648122)

2010

· In October 2010, Dr. Kenneth Smith’s Benthic Rover (initial support from NSF-0638505 and continuing support from MBARI) was attached to MARS to refine its sampling and control functions. The Benthic Rover, an AUV with tracks, studies the respiration of sediment biology. Two deployments were achieved, October and July, each refining the control function software and hardware for future autonomous deployments. 

· Dr. Chris Scholin has tested the Deep Environmental Sample Processor (D-ESP) on MARS. D-ESP is an autonomous molecular biology lab that identifies plankton by its DNA. ESP saw two deployments in the past year, in October 2009 and January 2010. Future deployments are planned for 2011. NSF OCE-0314222
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D-ESP deployment

· Lee Freitag of Woods Hole Oceanographic Institution has deployed an ‘Acoustic Communications Base Station’ (ACOMMS) (NSF OCE-0532223), destined for the NSF sponsored Ocean Observing Initiative (OOI). This technology is a key component in the communications scheme for future observatories. ACOMMS was recovered Oct. 1st 2010.
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ACOMMS deployment

· Dr. Bill Chadwick from NOAA/OSU deployed his Bottom Pressure Recorder (BPR) in June 2010, (NSF OCE-0826490). The instrument package includes a BPR and a precision tiltmeter, both designed to monitor inflation or deflation in submarine volcanic areas caused by magma movements underground. Scheduled for recovery in June 2011, the BPR’s final destination is Axial Seamount, a tectonically active area on the margin of the Juan de Fuca plate. http://www.pmel.noaa.gov/vents/geology/mars/
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Bottom Pressure Recorder

· Dr. John Orcutt of Scripps Institute of Oceanography deployed the LOOKING project Ocean Bottom Seismometer (OBS) to develop data management techniques for the Ocean Observing Initiative. Scheduled for recovery in January 28, 2011 (NSF Cooperative Agreement Number: OCE 04-27974).
Outreach
MBARI has integrated the MARS Observatory into the Monterey Bay Aquarium 'Discovering Monterey Canyon' auditorium program as well as in the new MBARI exhibit. The Monterey Bay Aquarium has over one million visitors a year, thereby providing wide exposure for MARS and OOI to the public. The EARTH Project, a science teacher outreach effort, has used MARS as a tool at over 20 presentations to high school educators.
Developments for Ocean Observatory Systems

· Deployment and recovery techniques were developed to allow safe and reliable deployment and recovery of the MARS Science Node. 
· The “Science Port Test Tool” is in redesign to test for failure conditions of a cable or science port on the MARS Science Node. 
· MARS Wet Node Simulator (WNS) was developed to test MARS user instruments prior to deployment on the MARS test bed. This tool mimics the MARS Science Node by integrating the data communications equipment and the low voltage distribution equipment of the MARS node. 
· Photographic Benthic Observing System (PhoBOS) Video and ocean current sensing capabilities to aid in new instrument deployments at MARS. Video from this camera is available live in the MBA auditorium. 
· The third MARS cable route survey was completed earlier this year

· A plow addition to the ROV cable laying tool sled for ROVs is under development. This will allow extension cables to be buried by the ROVs to avoid damage from fishing.
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Preparing the ROV The cable laying tool Ventana to bury  sled plow.     
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