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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.
[bookmark: _GoBack]The “Easy Swap” wireless power and data transfer device was successfully tested using the ROV Doc Ricketts at the MARS Node site in 2014. Work continues on the data transfer portion pursuing two paths. During the MBARI annual project proposal process for 2015 resources were not allocated to support this project and development halted till late in 2015. Efforts have been resumed (MBARI Internal Proj.701127) on the power and data transfer. Tank trials on the Wet Node Simulator (WNS) are expected 2nd quarter 2016 with trials on the MARS node in 3rd quarter 2016
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. In late 2014 video from the camera stopped being broadcast and in 2nd quarter 2015 all data from PhoBOS halted. As was stated in the Final report for NSF Award # 1114794 future deployments of this device will not resume due to funding and support issues. PhoBOS was recovered in July 2015.

In July 2015 the Passive Acoustic Sensing project (MBARI Internal Proj #901502) deployed on the MARS observatory. This new project is examining the soundscape of the Monterey Bay National Marine Sanctuary from a listening point near the MARS cabled observatory.  The project goal is to leverage infrastructure and capabilities toward understanding foraging ecology.  This knowledge is essential to effective management of living marine resources, and it is massively challenging.  This project is supported by a number of external collaborators who are advising the MBARI team and using MARS hydrophone data in their education missions: John Joseph and Tetyana Margolina (NPS); Jeremy Goldbogen and Dave Cade (Stanford/Hopkins); and Simone Baumann Pickering (UCSD/Scripps).  Recorded marine mammal vocalizations have been ported to a mobile playback system to be tested in public outreach with staff of the NOAA Exploration Center in Santa Cruz (Lisa Uttal), and research efforts are being integrated with the MBNMS goals in exploring the “Sanctuary Soundscape” (Andrew DeVogelaere).

* 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.
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. 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 2017.
 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. This project was 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.

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 only minor interruptions to service due to power outages, none resulting in data loss. Data loss was avoided by the built in UPS system and the installation of a generator in coordination with a Utilities’ (PGE’s) planned power outage. The MARS team took advantage of the power shutdown to replace aging HVAC unit on the MARS shore station and do other maintenance that required power to be off.
Key outcomes or Other achievements:
* 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. 
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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Technologies or Techniques
· 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. To test the power & data transfer , a camera and lights (resurrected PhoBOS package) will be connected to MARS using the “Easy Swap” technology. 
· 
Thesis/Dissertations
Websites
· Biological Impact Study 2016
https://www.mbari.org/wp-content/uploads/2016/02/MBARI-Potential-impacts-of-the-Monterey-Accelerated-Research-System-2015.pdf
As part of the permit process to install MARS, an environmental impact study is required. Initially, the survey was required every 18-24 months, this time period has been extended to every five years with the next due in 2020.

· Hydrophone for Passive Acoustic Monitoring 
http://www.mbari.org/at-sea/cabled-observatory/mars-science-experiments/mars-hydrophone/
The marine ‘soundscape’ is a continuously changing mosaic of sounds that originate from living organisms (communication and foraging), non-living natural processes (breaking waves, rain) and human activities (shipping, construction, and resource extraction). Listening to sound in the sea is a rich exploration of the marine environment, which includes some of the ways in which human activities may intersect with marine life.

· 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 Seismological Laboratory (BSL) Monterey Ocean Bottom Broadband (MOBB) seismometer
 http://seismo.berkeley.edu/bdsn/mobb.overview.html 
This site provides details 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
Dawe, Thomas  

	
PD/PI (Retired)
PI/Other Professional

	
1
2

	
	
	

	Allen, Mandy
	Other Professional
	1

	Linda Khunz
	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 

	

	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: Principal Investigator/Other Professional
Nearest Person Month Worked: 2
Contribution to the Project: Day to day project operations/management, Overall direction, fiscal oversight
Funding Support: NSF award # 1514756, 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 


Linda Khunz
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
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 
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Impacts
What is the impact on the development of the principal discipline(s) of the project?
With little external funding available this past year, the only new project implemented on MARS was the Passive Acoustic Sensor (Ryan MBARI Internal).The Monterey Ocean Broadband Seismometer (MOBB) continued to monitor the seismicity. The PhoBOS camera/data collection tool was recovered.
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
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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