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Project # 200010 CONTINENTAL Margin Processes
Self Triggering Event Detector (STED)
PI Charlie Paull, PM Bill Ussler, PE Larry Bird and Brett Hobson

Publications:
Development of a Self Triggering Submarine Canyon Event Detector, Oceans 06 Conference and Proceedings, 
L. Bird, C. Paull, B. Hobson, C. Ussler, MTS/IEEE September, 20, 2006, Boston, Mass., USA

      Instruments to detect the occurrence of energetic sediment transport events within submarine canyons have been developed. Submarine canyons are known to act as conduits for transporting sediment from the continents into the deep sea. Because the sediment primarily moves in discrete energetic events, determining the occurrence of events and the quantity of sediment involved in these transports has been difficult. Instruments placed at sites known to experience transport events are frequently lost, along with their data. In an effort to address this problem, the Monterey Bay Aquarium Research Institute (MBARI) has developed a Self Triggering Event Detector (STED). 
     The STEDs are placed in the axis of the Monterey Canyon at locations known to experience frequent sediment transport events. MBARI (Paull et al, 2003), experiments demonstrate that the maximum currents on the floor of the canyon are less than 60 cm/sec under normal conditions. However, during sediment transport events, current velocities of over 200 cm/sec are sustained for several minutes. When a STED platform experiences currents in excess of 200 cm/sec, one meter above the sea bed, a positively buoyant science package is released to the surface. Included in this science package is an ARGOS satellite transmitter that will time stamp the event and can be adapted to provide essential scientific data. 

     To validate the system, significant testing was conducted in the MBARI 1,500.000 liter test tank followed by the deployment of two STED devices in depths of 290 and 520 m on May 30, 2006.  At exactly 9:28:00 AM PST on June 18th a release occurred at the 520 m site.  A follow-up investigation revealed an event had taken place resulting in the transport of this platform 500 m down canyon.  Unfortunately, the STED placed at 290m disappeared and is presumed to have been buried before it could release its transmitter.  Nonetheless, the STED concept was demonstrated; therefore, we are planning to deploy an array of five STEDs along the canyon axis in an effort to determine the extent and hopefully speed of a sediment transport event during 2007.
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            Solidworks model of STED system                                              STED being tested in MBARI test tank
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         STED being deployed aboard ROV Ventana                          STED deployed 520 meters deep in Monterey Canyon
