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Project Participants

Senior Personnel

Name: Stephen Etchemendy

Worked for more than 160 hours: Yes

Contribution to Project: Stephen is serving as lead for the project. The David and Lucile Packard Foundation provide his support.

Name: Eugene Massion

Worked for more than 160 hours: Yes

Contribution to Project: Gene is serving as the technical lead for the project. The David and Lucile Packard Foundation provide his support.

Name: T. Craig Dawe

Worked for more than 160 hours: Yes

Contribution to Project: Craig is serving as MARS Manager for the project. NSF and the David and Lucile Packard Foundation provide his support.

Name: James Barry, PhD

Worked for more than 160 hours: no

Contribution to Project: Dr Barry is leading the post lay burial survey for MARS. The David and Lucile Packard Foundation provide his support.

Name: George Matsumoto, PhD

Worked for more than 160 hours: No

Contribution to Project: Dr Matsumoto is leading outreach efforts for MARS. The David and Lucile Packard Foundation provide his support.

Post-Doc
Name: Erika Raymond, PhD

Worked for more than 160 hours: yes

Contribution to Project: Erika has taken the lead as Science Liaison for MARS. The David and Lucile Packard Foundation provide her support for this function.

Technician, Programmer 

Name: Ken Heller

Worked for more than 160 hours: yes

Contribution to Project: Ken is the MARS Operations Technician. NSF funds Ken’s support. 

Name: Linda Kuhnz

Worked for more than 160 hours: yes

Contribution to Project: Linda is providing data acquisition for the post-lay burial survey of the MARS installation and project permit support. The David and Lucile Packard Foundation provide her support.

Name: Mandy Allen

Worked for more than 160 hours: yes

Contribution to Project: Mandy provides ongoing support to obtain permits for MARS users. The David and Lucile Packard Foundation provide her support.

Organizational Partners

MARS is the test bed for the OOI (Ocean Observing Initiative). Which is managed under the Consortium for Ocean Leadership, Ocean Observing.
Other Collaborators or Contacts

In addition to the operating institutions for OOI (UW, SIO, WHOI and OSU), MARS O&M collaborates with NEPTUNE (Canada) and VENUS projects as well as ESONET, Additionally, MARS O&M has early stage collaboration with the University of Tongji, PRC.

Activities and Findings

On Tuesday Feb 26th 2008, the MARS node was installed into the Trawl Resistant Frame (TRF) on Smooth Ridge, 32 kilometers (20 miles) from Moss Landing, Ca. in 900 meters of water. The system was powered up to 7.25 kV, and the node booted up as expected. Then, 20 minutes after powering up the system, the current surged, voltage dropped, and the shore supply shut down due to over current. It was later determined that the high voltage connector between the MARS Cable Termination Assembly (CTA) and the high voltage power housing in the node had failed. 

Repair to the MARS system requires recovery of the TRF and a length of the main MARS cable, necessitating the services of a cable ship. The MARS construction project has upgraded the ODI connector and contracted for the services of a cable ship. The repair of MARS is expected in late 2008.

Unfortunately, due to the connector failure, several projects planning to install equipment on MARS have been delayed. State and National permits had been obtained for the following MARS project users: 

Moorings for Observatories (B. Howe, APL/UW) 

Eye in the Sea (E. Widder, Ocean Recon) 

The Sensors Project (D. Edgington, Cyber-infrastructure, OOI) 

Benthic Rover (K.D. Smith, MBARI) 

D-ESP (C. Scholin, MBARI)

ES-39D (J. Horn, UW School of Fisheries)

FOCE (Free Ocean Carbon Experiment) (P. Brewer, MBARI) 

MOBB (Barbara Romanowicz, UC/Berkley)

Technical and operations coordination for the above projects were provided by Craig Dawe, Gene Massion, Ken Heller, and Steve Etchemendy. Permit support was provided by Mandy Allen/ Linda Kuhnz, and Steve Etchemendy. Additional MARS project coordination is under way for the following potential MARS users:

Tom Stafford, UW

Jeff Drazen, UW

Eric Howarth, FSU

Huaiyang Zhou, Tongji University

Jin Bo Zhejiang, Hangzhou University

Bill Chadwick, NOAA 

Findings 

(We need to leave out things that are covered in MARS build and concentrate on MARS O&M stuff)
1) The permitting process has been enlightening and we have learned the limits of what can be permitted in the National Marine Sanctuary and how to expedite the process.
2) In accordance with the permitting requirements of the MARS cable installation, a study of any environmental changes associated with the cable is in progress.  To date, we have completed a survey of the entire length of the cable, as well as a number of comparable sites for comparison.  Samples include video transects used to assess changes in the megafauna (large enough to be identified in video recordings), and sediment core samples to measure differences in macrofauna (small worms, crustaceans, etc.) between cable sites and off-cable control sites, and as well as sediment characteristics.  Samples are currently being analyzed.  Preliminary information indicates that the cable has not moved from its deployed location, shows no evidence of strumming or impact of trawling.  Faunal assemblages near the cable are largely similar to those at control locations distant from the cable.  A notable exception to the apparent lack of effects of the cable on seafloor biological communities is the striking increase in the number of elasmobranchs (sharks and rays) near the cable at mid-depths.  These animals have electro receptors and have been reported elsewhere to aggregate near subsea cables.  Although the cable has not been energized from shore since the connector failure, it appears to be generating an electric field current by induction – the magnetic field flux of the Earth across a conductor (the MARS cable).  This field is apparently detectable by some species of elasmobranchs.  Further details of this phenomenon and other aspects of the impacts of the cable on the seabed and associated biological communities will be available in the later this year.
Training and Development
Craig? Operational techniques: A note on node deployment, Port Test Tool Integration and Testing etc. 
other?

Node deployment and recovery techniques were developed through a MBARI project. A MARS tool-sled for ROV Ventana was designed and built to allow safe and reliable deployment/ recovery of the MARS Science Node. The goal of this tool-sled was to be able to safely operate under ideal and stressful conditions (when systems fail out of the operator’s control). The tool-sled consists of a deployment/recovery winch, dedicated cameras to provide the unique views needed to place the node in the trawl resistant frame (TRF) and dedicated lighting to illuminate the TRF scene. Also included in the build is a ROV operable latch that connects to the Science Node and mates to the deployment crane or “A” frame. The latch can be manipulated by the ROV once the node is in the TRF and released. Detailed plans were generated and tested in the benign environment of the MBARI test tank and also out in the ocean to aid in simulation of actual operating conditions. Standard operations were tested for effectiveness and revised as required and failure modes were tested by simulating the failures which included ROV system failures, hydraulics power loss, electrical power loss, communication loss. Also tested were flood conditions where a section of the node was heavier than designed. At each phase of the testing the plans were revised and updated to reflect the optimum technique. It should be noted that this tool-sled with slight modification can be adapted to work with many work class ROVs including Tiburon, its predecessor and ROPOS. 

Science Port Test Tool was developed through an MBARI project. The tool was originally designed to test for failure conditions of a cable or Science Port on the MARS Science Node. In addition to this task the tool has become one of the pre-deployment tools used to verify the Node’s operation. The tool includes a Science Port flying lead, dedicated housing to detect the signals and powers generated by the MARS system, load housing to mildly stress the port under test and a connection to the ROV to transfer the sensed information to the surface and transmit the One Pulse per Second (1PPS) timing signal to the surface. The 1PPS signal was added in the Port Test Tool to aid in verifying correct timing delays to a user’s instrument. 

MARS Wet Node Simulator (WNS) was developed through a MBARI project. This tool mimics the MARS Science Node by integrating the data communications equipment and the low voltage distribution equipment of the MARS node into a stand alone package that tests a user’s equipment for proper operation prior to deployment on the MARS system. The system consists of a MARS Operators console (server and client), a node power controller (LV system controller), four ports of the power distribution systems (LV system), a Cisco router configured to mimic the redundant condition in the Science Node, a custom designed 1PPS circuit to mimic the signal supplied by MARS, a 375vdc power supply to simulate the MV system and Science Port connector on 30m of cable to reach the floor of the MBARI test tank. During the development of the WNS each component was placed into the MARS Science node to ensure it behaved as if it were the Science node. Instruments destine for MARS, Eye in the Sea (Widder) Sensors CTD (Edgington) and the Port Test Tool (Dawe) were tested using the WNS and on MARS to verify correct operation. This tool will be used to test all equipment prior to deployment on the MARS system. The MARS WNS can also act as a Dry Node Simulator for testing and configuration purposes prior to wet testing and deployment.
Outreach

Meetings and workshops: (Gene and Erika include your trips)
University of Tongji observatory workshop – Shanghai-April 5th to 8th 2007

ESONET all regions workshop- Barcelona – Sept 3rd to 8th 2007

MARS USER workshop at AGU – San Francisco- Dec 12th 2007
OOI Cyber-infrastructure workshop - San Diego- May 28th ,29th  2008
George, where have you talked about MARS?
ASLO 2006 - Ocean Research Interactive Observatories Network (ORION): Education and Public Awareness

Who haven’t I told? Every group that visits MBARI has been told about MARS as well as groups that I talk to outside of Mbari,. I can give you a list if you want – my guess is around 40 different groups over the past two years ranging from 3rd grade to assisted living homes. In addition, we have also integrated it into the MBA Discovering Monterey Canyon auditorium program as well as in the new MBARI exhibit (opened in early 2008). MBA gets over a million visitors a year so we have a high public exposure.

Let me know if you want any more details/information

Journal Publications

None

McDonnell, J., L. Hotaling, G.I. Matsumoto, C. Parsons, B. Meeson, and R. Bell. 2006. Exploring the merit and feasibility of using observing system data in education. Marine Technology Society Special Winter 2006 issue. 39(4): 21-28.

Books or Other One-time Publications
None

Web/internet Site

http://www.mbari.org/mars/
Contributions

Contributions within Discipline: The development of operational techniques and procedures for observatories is ongoing and these techniques have been presented widely.
Contributions with other Disciplines: no

Contributions to Human Resource Development: no

Contributions to Resources or Education: no

Contributions beyond Science and Engineering: no

Special Requirements 

Special Reporting Requirements: MARS O&M has proposed a reporting procedure to OOI and we intend to activate the procedure when we go operational in 2009.

Change in Objectives or Scope: None

Animal, Human Subjects, Biohazards: None
Categories for which nothing is reported

Nothing entered for:

Journals
Books or Other One-time Publications
Contributions with other Disciplines

Contributions to Human Resource Development

Contributions to Resources or Education

Contributions beyond Science and Engineering

