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Accomplishments
* What are the major goals of the project?
The goal of MARS Operations and Maintenance is to provide a facility that primarily hosts projects to develop technology for ocean science. Providing this facility for the scientific community makes it challenging to explain MARS O&M science impact. MARS O&M does not do science; we host scientists and technology developers in a very cost effective setting so that they can advance the frontiers of scientific understanding. To that end MARS hosted one short term project one long term project during this past year.
The “easy swap” wireless power and data transfer device was successfully tested using the ROV Doc Ricketts at the MARS Node site. Work continues on the data transfer portion pursuing two paths
The MARS Port Test Tool was loaned to the Aloha Cabled observatory to help them test and evaluate the ports on their system.
The Monterey Ocean Bottom Broadband (MOBB) seismometer continues to provide seismic data to the Northern California Seismic Network. This project was originally funded under NSF/OCE grant OCE-0648302.
 The Photographic Benthic Observatory (PhoBOS) was a tool developed to assist in local deployment operations on MARS by providing real time current data and video feedback to operators. The video and data were to be passed on the Monterey Bay Aquarium for use in their public outreach programs. It was redeployed on April 8th 2014. Due to cost and support issues, this project has been discontinued.
* What was accomplished under these goals (you must provide information for at least one of the 4 categories below)?
Major Activities:
The major activities of the MARS observatory were to operate and maintain the cabled observatory in safe and efficient manner. Other activities include support to users during instrument deployment, recoveries, testing and overall package design for deployment purposes. These activities have been limited due to the low number of users on the system. MARS O&M does not provide data management and storage. Communications to each instrument/experiment on MARS is fed directly to an IP address provided by the Project Manager of each project utilizing a MARS port.
Dr. Peter Brewer's 'Free Ocean CO2 Experiment', FOCE, is designed to study the effects of an
increasingly acidic ocean on deep-sea biology. There have been multiple deployments and recoveries
of FOCE on MARS.  http://www.mbari.org/mars/general/foce.html

Dr. Bill Chadwick from NOAA/OSU deployed his Bottom Pressure Recorder (BPR) in June, 2010,
(NSF OCE-0826490). The instrument package included a BPR and a precision tiltmeter, both
designed to monitor inflation or deflation in submarine volcanic areas caused by magma
movements underground.  http://www.pmel.noaa.gov/vents/geology/mars/

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. (NSF Cooperative Agreement Number: OCE04-27974).

Dr. Huaiyang Zhou (Tongji University, Shanghai, PRC), deployed an in-situ chemistry monitoring
system, an environmental monitoring system, junction boxes and underwater optical imaging
system in April 2011. 

Dr. Ken Smith’s, Sedimentation Event Sensor (SES) was connected on 9/7/2011. 

Dr. Clare Reimers (OSU) and Dr. Peter Girguis (Harvard), are demonstrating modems powered
by Benthic Microbial Fuel Cells (BMFC) at MARS. The system was deployed November, 2011.This project was funded under ONR award # N000141110402.
Prof. Kang Ding of UMinn successfully deployed the Calibrator Linked In-situ Timed Observatory (CALLISTO) testing functionality of their equipment prior to deployment on the OOI RSN in 2013 (planned).  This project is funded under NSF grant # 0927615. Prof. Ding plans to return to MARS with another project in 2015 but has delayed deployment till early 2016.
The Deep Environmental Sample Processor (D-ESP) was installed on MARS in April 2013 for six month deployment. The goal is to investigate seasonal differences by identifying what grows. This project is funded by NASA ASTEP NNX09AB78G.
 The Photographic Benthic Observatory (PhoBOS) is a tool developed to assist in local deployment operations on MARS by providing real time current data and video feedback to operators. This project is funded by the David and Lucille Packard Foundation/MBARI. This instrument failed in late 2014 and the project has been discontinued due to technical and funding issues.
The Biological Impact Study (BIS) done from 2004 to 2010, “Potential Impacts of the Monterey Accelerated Research System (MARS) Cable on the Seabed and Benthic Faunal Assemblages” concluded that the MARS cable has had little detectable impact on the seabed geomorphology, sediment conditions, or biological assemblages. The consequence being that both the California Coastal Commission (CCC) and the California State Lands Commission (CSLC) added their approval to the Monterey Bay National Marine Sanctuary (MBNMS) decision that the Biological Impact Study frequency could be extended from two to five years. The first of the 5 year surveys was started in January 2015 and will be completed and submitted under the next award (1514756) for this project.

[bookmark: _GoBack]An MBARI proposed project to establish a Time Series based observatory connected to MARS in 2015 was not funded.

Specific Objectives:
MARS operators monitor the health of the observatory system using the built in
engineering sensors and network monitoring tools. The goal is to keep outages to a
minimum by being able to react when they occur and conduct repair or reconnection
as required. Providing design advice for users allows the deployed packages to be
Remotely Operated Vehicle (ROV) friendly and allows for seamless transition from
testing to deployment utilizing standard ship board equipment and ROV
configurations.
Significant Results:
During the past year, there have been no interuptionsinterruptions to service due to power outages. The only loss of science data was due to an operational error which was quickly remedied.
Key outcomes or Other achievements:
The MARS Port Test Tool was loaned to the Aloha Cabled observatory (http://aco-ssds.soest.hawaii.edu/# ) to help them test and evaluate the ports on their system.
* What opportunities for training and professional development has the project provided?
Nothing to report. 
* How have the results been disseminated to communities of interest?
MARS users are responsible for disseminating their own products. The PhoBOS project was discontinued.
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
1 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. http://www.mbari.org/earth/default.htm
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Products
Books
Book Chapters
Conference Papers and Presentations
Dr. Kang Ding of the University of Minnesota, CALLISTO’s principal reports that his experience had a direct impact on preparation for deployment on the OOI RSN. This deployment is pending.  CALLISTO has published three documents to date on this experience:
Tan, C.; Ding, K.; Jin, B.; Seyfried, W. E. and Chen Y. (2012) Development of an In Situ pH Calibrator in Deep Sea Environments.   IEEE-ASME TRANSACTIONS ON MECHATRONICS  v.17, 8-15.
Tan C.; Ding K. and Seyfried W. E. (2012) Instrument development and field application of the in situ pH Calibrator at the Ocean Observatory.  Abstract 1489051 presented at 2012 Fall Meeting, AGU, San Francisco, Calif., 3-7 Dec.
Wu S.; Yang C. and Ding K. (2012) A sampling system for collecting gas-tight time-series hydrothermal fluids. Abstract 1488859 presented at 2012 Fall Meeting, AGU, San Francisco, Calif., 3-7 Dec.
Clare Reimers and Paul Schrader, Oregon State University; Dale Green, Teledyne Benthos; Peter Girguis, Harvard University “Sensors powered by Benthic Microbial Fuel Cells at the MARS Observatory” Oceans San Diego 2013
Dr. Barbara Romanowicz reports that a publication on reducing noise on the MOBB Broadband Seismometer is pending. The corrected data are used in quasi-real time determination of moment tensors from the Berkeley Digital Seismic Network. The lab is starting to look at MOBB data together with data from island station FARB to study generation of noise in the infragravity wave band (the so called "earth's hum" and its relationship with infragravity waves).
E.T. Peltzer, T. Maughan, P.M. Walz, K. L. Headley, R.A. Herlien, C.D. Kecy, G.I. Matsumoto, K.A. Salamy, T.C. O’Reilly, J. Scholfield, F. Shane, W.J. Kirkwood, J.P. Barry, P.G. Brewer FOCE “Long-Term, High Frequency, High Precision pH Measurements on the MBARI Deep-Water FOCE Experiment: 17 months at the MARS Cabled Observatory in Monterey Bay, California, AGU 2012 Annual Meeting San Francisco Ca.
Inventions
Journals
J. Paros, E. Bernard, J. Delaney, C. Meinig, M. Spillane, P. Migliacio, L. Tang, W. Chadwick,
T. Schaad, S. Stalin, Breakthrough underwater technology holds promise for improved local tsunami warnings, 978-1-4577-0164-1/11/$26.00 ©2011 IEEE

Peng Xiaotong, Zhou Huaiyang, Wu Bangchun, Lu Feng, Wu Zhngwei, et al “Test China Node on Monterey Accelerated Research System (MARS)”, Advances In Earth Science 2011 Vol. 26: 991-996.

Romanowicz, McGill, Newhauser, Dolenc, Acquiring Real Time Data from the Broadband Ocean Bottom Seismic Observatory at Monterey Bay (MOBB). Seismological Research Letters Volume 80, Number 2 March/April 2009 197

Licenses
Other Products
Other Publications
Patents
Technologies or Techniques
· The Port Test Tool (Ver 2.0) was developed to enhance insitu testing of the MARS science ports. This tool was loaned to Aloha Cabled Observatory to assist in evaluating and testing the ACO.
· Wireless Power and Data Transfer for 150 Watts and 100Mbps Ethernet
Status:
Wireless power transfer demonstrated on Doc Ricketts ROV dive at MARS cabled observatory (900 meters) in 2014.    Wireless data transfer has been demonstrated in the MBARI Sea Water Test Tank and the work to package for deep sea testing on the ROV is planned for later in 2015 or early in 2016.   Two means of data transfer are being worked, optical and radio frequency, however only one means of transfer will be integrated into the deep sea package.   The selection criteria is based on reliability and robustness.   The next step after both power and data are transferred on the ROV will be a MARS cabled observatory test.
· 
· During the reward MBARI developed the capability to not only lay but bury instrumentation interconnection cables protecting them from fishing activities and other hazards. This was in response to trawling events of the MOBB cables and trawl resistant bottom mount (TRM). This activity was supported by the David and Lucille Packard Foundation. 
Thesis/Dissertations
Websites
· The Monterey Accelerated Research System
http://www.mbari.org/mars/default.html 
The MARS web site provides users and potential users a host of information on anything related to deploying an instrument or complete experiment package on the MARS observatory. The site also provides information to the general public about the research being done and links the user web sites if available. Local outreach to the fishing community is achieved by posting relevant “Notice to Mariners" along with maps of the cable route.
·  PMEL Earth-Ocean Interactions Program
http://www.pmel.noaa.gov/eoi/geology/mars/
This site provided real time data from the BPR deployed on MARS (since recovered).
· UC Berkeley Siesmological Laboratory (BSL) Monterey Ocean Bottom Broadband (MOBB) seismometer
 http://seismo.berkeley.edu/bdsn/mobb.overview.html 
This site provides detals and data access to the MOBB system.
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Participants/Organizations
What individuals have worked on the project?
	Name
	Most Senior Project Role
	Nearest Person Month Worked

	Etchemendy, Steve
	PD/PI
	1

	Massion, Eugene
	Co PD/PI
	1

	Allen, Mandy
	Other Professional
	1

	Dawe, Thomas
	Other Professional
	3

	Heller, Kenneth
	Technician
	12


Full details of individuals who have worked on the project:
	Steve Etchemendy
Email: etst@mbari.org
Most Senior Project Role: PD/PI
Nearest Person Month Worked: 1 
Contribution to the Project: Overall direction, fiscal oversight
Funding Support: The David and Lucille Packard Foundation
International Collaboration:  No 
International Travel:  No 

	Eugene Massion
Email: magene@mbari.org
Most Senior Project Role: Co PD/PI
Nearest Person Month Worked: 1 
Contribution to the Project: Provides technical guidance to PI and Operations Manger
Funding Support: David and Lucille Packard Foundation
International Collaboration:  No 
International Travel:  No 

	Mandy Allen
Email: mandy@mbari.org
Most Senior Project Role: Other Professional
Nearest Person Month Worked: 1 
Contribution to the Project: Responsible for meeting national and local permitting requirements for the MARS observatory and any experiments to be deployed on it.
Funding Support: Mandy Allen's support is provided by the David and Lucille Packard Foundation through MBARI.
International Collaboration:  No 
International Travel:  No 

	Thomas (Craig) Dawe
Email: dacr@mbari.org
Most Senior Project Role: Other Professional
Nearest Person Month Worked: 3 
Contribution to the Project: Day to day project operations/management
Funding Support: NSF award # 1114794, David and Lucille Packard Foundation provides partial support for Thomas Dawe.
International Collaboration:  No 
International Travel:  No 

	Kenneth Heller
Email: kheller@mbari.org
Most Senior Project Role: Technician
Nearest Person Month Worked: 12 
Contribution to the Project: Day to day operations and repairs as required, User instrument testing
Funding Support: NSF award #1114794
International Collaboration:  No 
International Travel:  No 


What other organizations have been involved as partners?
	Name
	Type of Partner Organization
	Location

	The David and Lucile Packard Foundation
	Other Nonprofits
	Palo Alto, California


Full details of organizations that have been involved as partners:
	The David and Lucile Packard Foundation
Organization Type: Other Nonprofits
Organization Location: Palo Alto, California 
Partner's Contribution to the Project:
Financial support 
Facilities 
More Detail on Partner and Contribution: The David and Lucile Packard Foundation provide funding for Stephen Etchemendy, Mandy Allen and other support personnel through the Monterey Bay Aquarium Research Institute (MBARI).


What other collaborators or contacts have been involved?
Nothing to report 

Back to the top
Impacts
What is the impact on the development of the principal discipline(s) of the project?
With little external funding available this past year, no new projects were implemented on MARS. However, the Monterey Ocean Broadband Seismometer (MOBB) contiinued to monitor the seismicity and the PhoBOS camera/ data collection tool was deployed.
What is the impact on other disciplines?
Nothing to report. 
What is the impact on the development of human resources?
Nothing to report. 
What is the impact on physical resources that form infrastructure?
Nothing to report. 
What is the impact on institutional resources that form infrastructure?
Nothing to report. 
What is the impact on information resources that form infrastructure?
Nothing to report. 
What is the impact on technology transfer?
Nothing to report. 
What is the impact on society beyond science and technology?
Nothing to report. 
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Changes/Problems
Changes in approach and reason for change
nothing to report
Actual or Anticipated problems or delays and actions or plans to resolve them
Standard maintenance to shore station air conditioning units (replacement) will result in a brief outage. All maintenance required during a system shutdown will be performed during this event.
Anticipation of failure of routers in the MARS system, backups have been procured.
Changes that have a significant impact on expenditures
nothing to report
Significant changes in use or care of human subjects
nothing to report
Significant changes in use or care of vertebrate animals
nothing to report
Significant changes in use or care of biohazards
nothing to report
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