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Accomplishments - What was done? What was learned? [image: more information about accomplishments]
For NSF purposes, the PI should provide accomplishments in the context of the NSF merit review criteria of intellectual merit and broader impacts, and program specific review criteria specified in the solicitation. Please include any transformative outcomes or unanticipated discoveries as part of the Accomplishment section.
The PI is reminded that the grantee is required to obtain prior written approval from the awarding agency grants official whenever there are significant changes in the project or its direction. See agency specific instructions for submission of these requests.
For purposes of NSF, please see Exhibit II-1 of the Award & Administration Guide for a complete listing of Grantee Notifications To and Requests For Approval From the National Science Foundation.
Please make sure to read all instructions including NSF specific instructions, which can be found in the following link:[image: more information about accomplishments]
If there is nothing significant to report during this reporting period, please check "Nothing to Report" if applicable.
* Required fields
Top of Form
· * What are the major goals of the project?
List the major goals of the project as stated in the approved application or as approved by the agency. If the application lists milestones/target dates for important activities or phases of the project, identify these dates and show actual completion dates or the percentage of completion.
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 a number of research projects and one long term project during this past year. 
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 Benthic Microbial Fuel Cell (BMFC) is a project designed to generate power from sediment potentials and continued periodic operation through November 2012.  This project was funded under ONR award # N000141110402. 
The Free Ocean Carbon Dioxide Enrichment (FOCE) Experiment continued engineering tests through October 2012. This project is funded by the David and Lucille Packard Foundation/MBARI.
The Calibrator Linked In-situ Timed Observatory (CALLISTO) tested functionality of their equipment prior to deployment on the OOI RSN in 2013 (planned).  This project is funded under NSF grant # 0927615
The Deep Environmental Sample Processor (D-ESP) will be 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. It failed in early 2012 and was recovered in October 2012 in conjunction with FOCE. It is expected to be redeployed in 2013 with an enhanced sensor suite and new HD camera. This project is funded by the David and Lucille Packard Foundation/MBARI.
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. It had been stated in the previous annual report that this extension was already given; however, this approval was from the MBNMS only not the CCC as indicated.  
Products - What has the project produced?[image: products information]
For NSF purposes, the PI should include and discuss in the Product section the goals associated with data management and access and note any significant changes in them, as well as specific plans for dissemination of data, software and other digital research products. When you report any of these items, please include any available identifiers and whether and how these products can be accessed or shared.
INSTRUCTIONS - List any products resulting from the project during the reporting period.
If there is nothing to report under a particular item, please check, "Nothing to Report" if applicable.
Your Output Summary for this Reporting Period:
Top of Form
· Publications (0 items) [image: publications information]
For NSF purposes, each category of publication should identify any associated data, software, other supplementary material and their appropriate identifiers. "Other publications, conference papers and presentations" should include other "non-reviewed" publications, conference papers, and presentations.
Add / Edit Nothing to report
· Technologies or techniques (0 item

MBARI is adapting a surface use inductive modem to a subsea model. If successful, this modem will be able to connect scientific sensors to MARS and transfer 150 watts of power to science instruments. We hope for a gigabit Ethernet data transfer rate.  If successful, this subsea inductive connector will be very useful for the OOI observatories, especially the RSN.
Add / Edit Nothing to report
· Inventions, patent applications, and/or licenses (0 items)
Add / Edit Nothing to report
· Websites (0 items)
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.
Add / Edit Nothing to report
· Other products, such as data or databases, physical collections, audio or video products, software or NetWare, models, educational aids or curricula, instruments, or equipment (0 items)
Add / Edit Nothing to report
Bottom of Form
Supporting Files 
You may upload pdf files with images, tables, charts, or other graphics in support of this section. You may upload up to 4 pdf files with a maximum file size of 5 MB each.

Participants & Other Collaborating Organizations - Who has been involved?
Agencies need to know who has worked on the project to gauge and report performance in promoting partnerships and collaborations.
For NSF purposes, for separately submitted and awarded collaborative proposals, the PI should report progress on his/her institution's portion of the collaborative effort only.
In each of the subsections below, note which collaborators or contacts are involved in data contribution and/or management.
If there is nothing significant to report during this reporting period, please check "Nothing to Report", if applicable.
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· * Required fields
· * What individuals have worked on the project?
	Name
	Most Senior Project Role
	Nearest Person Month Worked
	Action

	Eugene Massion
	Co PD/PI
	<1   
	View / Edit 

	Steve Etchemendy
	PD/PI
	2
	View / Edit 


	
· * What other organizations have been involved as partners? Nothing to report 
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). 

· * Have other collaborators or contacts been involved? [image: more information about other collaborators or contacts]
Some significant collaborators or contacts within the recipient's organization may not be covered by "What people have worked on the project?" Likewise, some significant collaborators or contacts outside the recipient's organization may not be covered under "What other organizations have been involved as partners?"
· Yes 
· No 
Craig Dawe 		Project Manager			3
Ken Heller 		Project Technician			12	
MBARI Support Staff 					<1
Larry Bird Associate Engineer
Bob Herlien Software Engineer
Chad Kecy Electrical Engineer
James Montgomery Electronics Technician
Michael Risi Electrical Engineer
Jose Rosal Electronic Technician
Richard Schramm Software Engineer
Mark Tynes Machinist
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Impact - What is the impact of the project? How has it contributed? [image: more information about the Impacts]
INSTRUCTIONS - This component will be used to describe ways in which the work, findings, and specific products of the project have had an impact during this reporting period.
For NSF purposes, include, where appropriate, discussion of data resources and the acquisition of data skills. Include the emergence of new career paths, such as data scientists, or new disciplines.
If there is nothing significant to report during this reporting period, please check "Nothing to Report" if applicable.
Please make sure to read all instructions including NSF specific instructions, which can be found in the following link:
[image: NSF info button]
[image: more information about other collaborators or contacts]
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· * Required fields
· * What is the impact on the development of the principal discipline(s) of the project? [image: more information about the impact of the development of the principal discipline]
Describe how findings, results, techniques that were developed or extended, or other products from the project made an impact or are likely to make an impact on the base of knowledge, theory, and research and/or pedagogical methods in the principal disciplinary field(s) of the project.
Nothing to report 
		
	
	
	
	
	
	
	
	
	
	
	
	
	
	



	
	
	
	
	
	
	
	
	
		
	



	




	

	The majority of 2012 at MBARI saw no assets available to conduct work on MARS. The R/V Western Flyer/Doc Ricketts were on expedition in the Gulf of California and the R/V Rachel Carson (R/V Point Lobos Replacement)/Ventana were being outfitted and did not become operational until October 2012. CALLISTO, BMFC, MOBB, FOCEand PhoBOS were installed on MARS and had significant results for the researchers. 

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.
 Dr. Clair Reimer of Oregon State University, BMFC’s principal, reports that the publication of the results of their deployment is pending.  Below is an abstract:

Sensors powered by Benthic Microbial Fuel Cells at the MARS Observatory

Clare Reimers and Paul Schrader, Oregon State University; Dale Green, Teledyne Benthos; Peter Girguis, Harvard University 

Abstract: 
This project was primarily a deep-sea field demonstration of Benthic Microbial Fuel Cells (BMFCs). Most oceanographic and surveillance instruments on the seafloor have no connections with the surface, so they have to run on batteries and store their own data.  An alternative approach is to power instruments with energy harvested from the environment and to relay data acoustically in near-real time through a cabled observatory, a buoy and/or an autonomous underwater vehicle which can provide a gateway to the scientist or naval observer on shore. Distributed arrays of environmentally powered underwater sensors linked to each other acoustically can form persistent sensing networks.  The primary accomplishment of this project was the demonstration of this kind of underwater sensing/acoustic communications-based infrastructure at the Monterey Accelerated Research System (MARS) Observatory in Monterey Bay, California. Two BMFCs were used for energy harvesting from organic-poor sediments, and they powered both system-monitoring (e.g., electrode potentials and power) as well as contextual sensors (measuring dissolved oxygen, temperature and conductivity). The resulting data was transmitted over ~0.5 km to the MARS Observatory node, which is located more than 37 km (23 miles) from shore at a depth of 890 m (3,000 ft).  Data from the autonomous packages were also relayed directly to surface vessels on several occasions.  One Compact Modem/Sensor package ~doubled its initial stored energy allowing 215 days of continuous operation.

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).

FOCE engineering trials continued till October 2012 when the equipment was recovered. A presentation was given at Fall AGU in December 2012:

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 
 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


Future publications based on ph and CTD data are in progress. The biological investigations conducted during FOCE deployments on MARS resulted in a presentation at the 3rd Symposium on the Oceans in a High CO2 World held at Monterey, California in September 2012. Below is an abstract of that presentation with a publication pending.
LOVERA, C. F., E. T. PELTZER, P. M. WALTZ, P. G. BREWER, and J. P. BARRY

Monterey Bay Aquarium Research Institute, 7700 Sandholdt Road, Moss Landing, CA 93950, USA (lovera@mbari.org)
 
Echinoderms are thought to be highly sensitive to ocean acidification driven by increased atmospheric CO2.  The deepFOCE system was used to evaluate the effects of high CO2 conditions on the behavior of the deep-sea urchin Strongylocentrotus fragilis.  We exposed batches of urchins (~30 per treatment) to high (-0.45 pH units) or low CO2 levels (background seawater pH = 7.62) in FOCE chambers from Sept 19 to Oct 22, 2011 at a depth of 890 m on the continental slope off Monterey, CA.  Four trials (days 5, 26, 30, 35) were completed by resetting the experiment with S. fragilis from holding cages in each FOCE chamber.  Video and still image recordings of urchin movements enclosed in a 'raceway' were made to examine behavioral changes in response to CO2 levels.  The time taken for urchins to travel ~ 0.75m to a food source (giant kelp) in controls ranged from 20 min. to 27 hrs.  Urchins exposed to high CO2 took from 50 min. to greater than 8 days.  Total distance and speed will also be used to compare urchin performance between high CO2 and control treatments.  Several reports for shallow-living taxa have noted impacts of high CO2 levels on urchins ranging from reduced growth, survival, and calcification of larvae, to reduced growth and higher mortality in adults.  The goal of this FOCE experiment was to examine long term, less-studied sub-lethal effects that may display as changes in normal movement, posture and feeding rates.
The PhoBOS system will be redeployed in 2013 as an aid to MARS operations. In addition it will provide long term records of O2, CTD, Flourometer and ADCP data. This data will be correlated in conjunction with the pending deployment of D-ESP on MARS and additional related research. Local researchers have also expressed interest in the archival records of this data. The new imaging system will provide educational outreach to Monterey Bay Aquarium’s Live from the Deep program and be available to other educational institutes. Data from PhoBOS will be available upon request.
Characters Remaining: 8000
· * What is the impact on other disciplines?
Describe how the findings, results, or techniques that were developed or improved, or other products from the project made an impact or are likely to make an impact on other disciplines.
Nothing to report 
		
	
	
	
	
	
	
	
	
	
	
	
	
	
	



	
	
	
	
	
	
	
	
	
		
	



	




	

	 


Characters Remaining: 8000
· * What is the impact on the development of human resources?[image: more information about the impact on the development of human resources]
Describe how the project made an impact or is likely to make an impact on human resource development in science, engineering, and technology.
Nothing to report 
		
	
	
	
	
	
	
	
	
	
	
	
	
	
	



	
	
	
	
	
	
	
	
	
		
	



	




	

	 


Characters Remaining: 8000
· * What is the impact on physical resources that form infrastructure?
Describe ways, if any, in which the project made an impact, or is likely to make an impact, on physical resources that form infrastructure, Including physical resources such as facilities, laboratories, or instruments.
Nothing to report 
		
	
	
	
	
	
	
	
	
	
	
	
	
	
	



	
	
	
	
	
	
	
	
	
		
	



	




	

	 


Characters Remaining: 8000
· * What is the impact on institutional resources that form infrastructure?[image: more information about the impact on institutional resources that form infrastructure]
Describe ways, if any, in which the project made an impact, or is likely to make an impact, on institutional resources that form infrastructure,
Nothing to report 
		
	
	
	
	
	
	
	
	
	
	
	
	
	
	



	
	
	
	
	
	
	
	
	
		
	



	




	

	 


Characters Remaining: 8000
· * What is the impact on information resources that form infrastructure?[image: more information about the impact on information resources that form infrastructure]
Describe ways, if any, in which the project made an impact, or is likely to make an impact, on information resources that form infrastructure,
Nothing to report 
		
	
	
	
	
	
	
	
	
	
	
	
	
	
	



	
	
	
	
	
	
	
	
	
		
	



	




	

	 


Characters Remaining: 8000
· * What is the impact on technology transfer? [image: more information about the impact on technology transfer]
Describe ways in which the project made an impact, or is likely to make an impact, on commercial technology or public use.
Nothing to report 
		
	
	
	
	
	
	
	
	
	
	
	
	
	
	



	
	
	
	
	
	
	
	
	
		
	



	




	

	 


Characters Remaining: 8000
· * What is the impact on society beyond science and technology? [image: more information about the impact on society beyond science and technology]
Describe how results from the project made an impact, or are likely to make an impact, beyond the bounds of science, engineering, and the academic world.
Nothing to report 
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Changes/ Problems
INSTRUCTIONS -
The PI is reminded that the grantee is required to obtain prior written approval from the awarding agency grants official whenever there are significant changes in the project or its direction. See agency specific instructions for submission of these requests.
If not previously reported in writing to the agency through other mechanisms, provide the following additional information or state, "Nothing to Report", if applicable:
* Required fields
Notifications and Request
For more information on Grantee Notifications to and Requests for approval from the National Science Foundation, please visit the Notifications and Requests section in FastLane or refer to Exhibit II-1 of the Award and Administration Guide (AAG).
Top of Form
· * Changes in approach and reasons for change [image: more information about changes in approach and reasons for change]
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Characters Remaining: 8000
· * Actual or Anticipated problems or delays and actions or plans to resolve them [image: more information about actual or anticipated problems or delays and actions or plans to resolve them]
Nothing to report 
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· * Changes that have significant impact on expenditures [image: more information about changes that have significant impact on expenditures]
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· * Significant changes in use or care of human subjects [image: more information about significant changes in use or care of human subjects]
Nothing to report 
		
	
	
	
	
	
	
	
	
	
	
	
	
	
	



	
	
	
	
	
	
	
	
	
		
	



	




	

	 


Characters Remaining: 8000
· * Significant changes in use or care of vertebrate animals [image: more information about significant changes in use or care of vertebrate animals]
Nothing to report 
		
	
	
	
	
	
	
	
	
	
	
	
	
	
	



	
	
	
	
	
	
	
	
	
		
	



	




	

	 


Characters Remaining: 8000
· * Significant changes in use or care of biohazards [image: more information about significant changes in use or care of biohazards]
Nothing to report 
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