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Project Summary

Write a one-half-to-one-page summary including the purpose of the project, accomplishments, interesting developments. New this year: Include the five-year vision for this work. Write in the third person, targeting the level of the presentation to our board of directors. A very brief summary of every project will be included in the report; longer, detailed reports will be included for several projects that have achieved major milestones or had significant results.

The Monterey Ocean Bottom Broadband (MOBB) seismometer project is a collaborative effort with the Berkeley Seismological Laboratory led by MBARI adjunct Romanowicz. The MOBB seismic station has been installed since April 2002 on Smooth Ridge, a sedimented plain about 40 km offshore in the Monterey Bay at a water depth of 1000 m. Instruments at the MOBB site include a Guralp three-component broadband seismometer, a bottom-current meter measuring current speed and direction, and a differential pressure gauge (DPG). The MOBB seismometer is the longest-running ocean-bottom broadband seismometer anywhere in the world.

After running autonomously for many years, the MOBB project was funded again in 2007 by the National Science Foundation to add an interface to the Monterey Accelerated Research System (MARS) cable in Monterey Bay. The connection required a redesign of MOBB’s power and data-logging electronics, and the installation of a 3.6 km extension cable between the MARS node and the MOBB site. The new equipment was installed in February of 2009 by the ROV Ventana, and began to stream data to the Berkeley Seismological Laboratory where it is archived at the Northern California Earthquake Data Center. The NCEDC receives data from more than 400 stations in California, but MOBB is the only ocean-bottom seismometer and one of only a few stations that are west of the San Andreas fault system in northern California.

Since the MOBB extension cable was installed in February it has been trawled twice by unknown ships, once in April and again in September. Despite being dragged, tangled, and damaged, the cable has continued to operate with no interruption in service; the damage, however, is likely corroding the cable’s conductors and failure could occur at any time, as indicated by electrical leakage measurements made from the MARS science node. The project has received additional funds from NSF to replace the cable in 2010. To prevent trawling damage in the future, a cable-burying system is being developed for MBARI’s ROVs.

After the extension cable is repaired, work in the immediate future will focus on improving the stability and accuracy of MOBB’s clocks. Although MOBB receives a timing signal from the MARS system, methods for adjusting and monitoring this signal after its 55 km journey from shore are still being developed. Another important goal for the project is to publish the system design to the wider research community. Now that the design has proven to be effective and robust, it is hoped that it will serve as a prototype for other ocean cabled observatories.

In the coming years there are several plans for the use of data acquired from the MOBB system: (1) Development of methodologies to reduce background noise due to ocean waves and currents by removing the part of the seismic signal correlated with pressure and current variations (as acquired by the co-located differential pressure gauge and current meter). This work is well under way and the proof of concept has been done for the vertical component – however, work will continue on methodologies appropriate for the horizontal components (a more difficult problem). This work is important both for the incorporation of the data into the real-time earthquake notification system for northern California (which is goal (2)), and for demonstrating to the community at large how to best make use of ocean bottom broadband data, assuming buried instrumentation. (3) Use of MOBB data in conjunction with data from nearby ocean buoys, and broadband instruments on the Farallon Islands and on land, to study the relationship of ocean storms, infragravity waves, and the earth's hum. This requires data acquisition over long periods of time to capture storms propagating in different directions during periods of time without earthquakes. (4) Other unexpected scientific applications of MOBB data are emerging, for example: MOBB is located in the SOFAR channel and picks up T phases (i.e. the slower tertiary waves that arrive after the faster primary and secondary waves) from distant earthquakes quite easily. MOBB can therefore be used as an “outpost” to help distinguish signals from distant teleseisms from tremors occurring on the San Andreas Fault at Parkfield, located 100 km inland southeast of MOBB. (5) If a borehole broadband station is ever installed nearby and connected to the MARS cable, comparison of data from these two installations will provide valuable data to guide the community for future ocean bottom broadband system design and installation.
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The ROV Ventana is launched carrying a reel that holds the 3.6 km extension cable.
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Final connections are made to attach the MOBB seismometer to the MARS cabled observatory.
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