NOAA Ship Okeanos Explorer                                                                                                                 Survey of Opportunity Form

Surveys of Opportunity - Initial Request Form
A surveys of opportunity is a small, exploratory expedition that takes advantage of the elastic schedules of ocean-going, research vessels, - in this case, the Okeanos Explorer - by maximizing transit times between ports or projects, or by filling smalls gaps in the ship’s calendar. 
Given the ship’s unique technology and capabilities, NOAA’s Office of Ocean Exploration and Research (OER) invites regional researchers to help acquire additional data within the vessel’s operating areas to assess specific but poorly known sites, adding to an inventory of submerged resources.   In circumstances where individuals cannot serve on a “survey of opportunity”, then OER ensures that acquired data and any other pertinent information are transferred to the appropriate researchers after the expedition.  Previously successful surveys of opportunity have included mapping geological features, locating and characterizing shipwrecks, and defining marine protected areas. Some surveys are completed in only a few hours, while others last a couple days.
Although exploration potential and scientific merit play a role in which opportunistic surveys are conducted, they are not chosen through a peer-reviewed process.  Rather, their selection is based more on the vessel operating in the right place with the right equipment at the right time, and the ship’s calendar and on-board resources allow for the added work.  All requests for a survey of opportunity are archived with OER and the ship, and expire only when the survey work is completed.  There is no guarantee that any request for a survey will be accomplished, nor is there any system of prioritization or ranking.   Keep in mind that this proposal may be available to the public upon request except for privileged information and material that is personal, proprietary or otherwise exempt from disclosure under law.  
Survey or Project Name

	Shipboard methane determination during exploration of the Mid-Cayman Spreading Center


Points of Contact (POC)
	Lead POC or Principle Investigator (PI & Affiliation)
	Supporting Team Members

	Jeffrey Seewald
	Jill McDermott

Chris German



Activities Description(s) (Include goals, objectives and tasks)
	Buoyant plumes of high temperature hydrothermal fluids rise hundreds of meters above the seafloor before being dispersed laterally by deep-ocean currents (Lupton, 1995). In part, due to their high initial  methane (CH4) concentrations, such plumes can be traced over long distances (tens of km) through the water column (e.g. Lilley et al., 1995).  Our goal is to conduct shipboard dissolved CH4 analysis on seawater samples collected with the CTD rosette.  The objective is to identify hydrothermal vent plumes in the water column, in order to idenitfy seafloor targets for further exploration and identification of active vent fields. 
PROCEDURE FOR SHIPBOARD METHANE ANALYSIS
Water samples for methane (CH4) analysis (20 ml) will drawn from the Niskin bottles mounted on the CTD in 60 mL plastic syringes. Dissolved methane concentrations will be determined by gas chromatography using a Hewlett Packard 5890 II gas chromatograph fitted with a 6-foot 5 Å molecular sieve column and a flame ionization detector following a headspace extraction. The headspace extraction involves connecting the 60 ml plastic syringe containing the water sample to a purpose built interface connected directly to the gas chromatograph and drawing ~40 ml of nitrogen into the syringe. The headspace is allowed to equilibrate with the water sample before depressing the plunger to transfer the headspace gas into a sample loop for injection onto the chromatography column for chromatographic separation.
The compressed gases necessary for this analysis include nitrogen (N2), air, and hydrogen (H2) all at an initial cylinder pressure of 2000 PSIA. The nitrogen is used as a carrier gas for the gas chromatography column and is connected directly to the gas chromatograph with 1/8” copper tubing. The flow rate is set to ~30 mL/min and flow is continuous for the duration of the cruise once the instrument is set up in port. The air and hydrogen are used as fuels for the flame ionization detector. They are connected directly to the gas chromatograph with 1/8” copper tubing. The flow rates are 400 mL/min for the air and 30 mL/min for the hydrogen. These gases are only flowing when the instrument is in use and serve as a fuel for a very small flame that is fully enclosed within the detector of the gas chromatograph. When not in use these gases are turned off at the compressed gas cylinder valve. The only other chemicals involved in this analysis are gas standards used for calibration of the gas chromatograph detector. These consist of trace concentrations of methane (~100 ppm) in nitrogen at relatively low pressure (~200 PSIA). At this concentration of methane, the gases are non-flammable due to the balance being nitrogen. Due to the relatively small cylinder size (~1 liter) and quantity of gas contained within, they do not represent a suffocation risk for normal laboratory conditions.  



List of Participating Organizations

	Woods Hole Oceanographic Institution


Duration (specific start and end dates, or expected length of survey) 
	Approximately 10 nights during CTD rosette operations.  


Area of Survey and Cruise Track Descriptions (please attach appropriate charts and include chart reference numbers)
	Mid-Cayman Spreading Center.  Location of CTD casts to be determined during future discussions that consider scientific objectives of all cruise participants.


Conditions and Dependencies (e.g, water depths, special sea conditions, time constraints, etc)
	Will collect samples to depths of ~5000 m.


Equipment/Systems Needed
	 FORMCHECKBOX 
DP

 FORMCHECKBOX 
A-Frame

 FORMCHECKBOX 
Traction Winch

 FORMCHECKBOX 
Hydro Winch

 FORMCHECKBOX 
ROV Crane

 FORMCHECKBOX 
General Purpose Crane

 FORMCHECKBOX 
EM302

 FORMCHECKBOX 
Deep Water Echo Sounder

 FORMCHECKBOX 
VSAT Pipe      Mbps   # days full pipe      
 FORMCHECKBOX 
Cameras    FORMCHECKBOX 
Telepresence    FORMCHECKBOX 
CCTV

 FORMCHECKBOX 
ROV
	 FORMCHECKBOX 
Sled


 FORMCHECKBOX 
xBot 

 FORMCHECKBOX 
Seawater flow-through system

 FORMCHECKBOX 
Fluorometer

 FORMCHECKBOX 
CTD (deck unit)

 FORMCHECKBOX 
CTD Rosette

 FORMCHECKBOX 
SCS Outputs

 FORMCHECKBOX 
Hazardous Storage

Describe:      
 FORMCHECKBOX 
Other ship’s equipment(s): 

Describe All:      


Special Equipment (identify any PI-supplied gear that the ship will be requested to deploy)
	Gas chromatograph.  This is a stardard Hewlett Packard (now Agilent) 5890 GC that takes up approximately 60 sq inches (30"x30") with access required at the front and left side.
Three size K compressed gas cylinders - one nitrogen, one hydrogen, and one compressed air. Tanks are approximately 4.5 feet tall and 10 inches wide, weighing roughly 80 lbs. (The tanks could be located at a distance from the GC if there is a sufficient chase available to run 1/8" copper lines). The gases will be used by connecting them via a regulator and running them through the GC for the various needs. 



Lead Time and Long Lead Time Items (e.g., permits, etc)
	     


Shore-side support (besides staffing, what other coordination is needed, e.g. telepresence center)
	Telepresence with other shore-based members of the science team. 
The gases will be delivered to the ship or ship's agent (whichever you prefer) by Praxair. Currently, this is set up for Puntarenas, but could be changed to Panama if necessary. At the end of the cruise, the cylinders will  be vented to the atmosphere and disposed of in a dumpster. Alternatively, if possible, the science team may make arrangements for the the cylinders to be stored in Key West until their NSF/NASA cruise in January 2012 that will be departing out of Key West.



Data, Products and Outputs (requested shipboard data processing, archiving and product generation, such as sonar processing, GIS layer creation, mosaic, video archiving, etc)
	Data processing of methane concentrations will be conducted by the shipboard science team. The resulting data will become part of the Okeanos Explorer data/product suite and will go through the standard EX data pipeline to public archive.


QUALITATIVE PARAMETERS

Why is this project considered “exploration”?

	Hydrothermal alteration of ultramafic rocks, such as those found in the Mid-Cayman Spreading Center, is of special interest to Astrobiologists bacause both high- and low- temperature ultramafic systems can host abiotic organic synthesis that may be important to pre-biotic chemistry and the origins of life on early Earth (Holm & Charlou, 2001; Proskurowski et al., 2008). While the eruption of komatiitic lavas may have made such vent-systems common on early Earth (e.g. Brasier et al., 2002), it is only under the tectonic controls peculiar to slow and ultra-slow ridges that ultramafic rocks are likely to be exposed to hydrothermal reactions today (German & Von Damm, 2004). To date, relatively few areas of hydrothermal activity hosted in ultramafic crust have been studied. This is exactly what has been identified at 18°21-24’N, 81°44-50’N and, potentially, elsewhere along the rift-valley walls of the Mid-Cayman Spreading Center. Exploring this area for the extent and nature of hydrothermal systems represents a substantial opportunity to contribute to our understanding of a broad range of processes associated with serpentinization at present-day ridge crest hydrothermal systems and on early Earth.
In many cases, plume signals are dispersed by lateral currents, and temperature anaomalies are too weak to be detected by conventional CTD sensors.  Shipboard determination of CH4 is a particalry sensitive technique that will provide three-dimensional information concerning the nature and location of seafloor hydrothermal vent targets, which enables most effective use of the Little Hercules ROV.  Methane determination is a particularly good exploration tool because it facilitates the idenitification of low- temperature serpentinization reactions at the rift-valley walls. The latter do not release high concentrations of dissolved metals at the seafloor like conventional “black smokers” (e.g. Kelley et al., 2001), but instead can be readily detected from the high dissolved methane concentrations they release into the adjacent water column (Charlou et al., 1998). Accordingly, shipboard CH4 measurement will broaden the range of vent styles that can be detected during water column surveys at the Mid-Cayman Spreading Center and substantially increase the potential for new discoveries.



How is this survey multidisciplinary?  (Will various types of data be acquired by different user groups during the survey? Will the data products will be used by different users after the survey?) 
	Identification of  the location of hydrothermal activity is a primary goal for biologists, geologists, geochemists, and geophysicists, examining chemical, physical, and biological processes associated with crustal generation at the ultra-slow Mid-Cayman Spreading Center.


What is the public outreach potential for this project?
	Locating hydrothermal vents on the seafloor is not a trivial task. Through real-time blogs, the public can follow the sequence of events that leads to the discovery of new vent fields on the seafloor.


What will become of the data, imagery, information and samples after this survey? (Who is responsible for data archiving? How will the information be archived?  Are there any intended publications from this survey? Will this data be used as leverage for follow-up investigation?)
	Data will be made publicly available via the standard Okeanos Explorer data pipelines, and will be provided to other researchers working in the area upon request. The data represents valuable information that will be used to direct future oceanographic research cruises in the area during 2012.


What restrictions of confidentiality are placed on this request? (Can this request be shared with OER partners operating in the area who might be able to acquire these data? Is any part of this intended dataset sensitive and restricted? Are you willing to work with NOAA public affairs officials to report any discoveries made by this survey? 
	The resultant dataset will be made publicly available via the standard Okeanos Explorer data pipeline. 

Through real-time blogs on the oceanexplorer.noaa.gov website, the public can follow the sequence of events that leads to the discovery of new vent fields on the seafloor. 



If this project is maritime archeologically-focused, what is the site’s archaeological or historical importance?

	N/A


If this project is maritime archeologically-focused, who has jurisdiction over the site, and have the appropriate agencies been contacted?

	N/A
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