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Project Abstract/Objectives: Eye-in-the-Sea (EITS) is a relatively unobtrusive deep-sea camera system designed for either autonomous or cabled use. Autonomous versions of EITS have been deployed routinely in the Sanctuary for the past several years (see MBARI project #900432 in previously submitted reports). The latest version of the EITS is being designed for use on MBARI’s cabled observatory, MARS, to provide real-time, continuous in-situ measurements of marine activity, record spontaneous bioluminescence activity, carryout photobehavior experiments, document the pattern of succession at food drops and monitor sediment accumulation and scouring at the node. EITS uses far-red illumination in combination with a low-light video camera to unobtrusively record the activity of deep-sea organisms. 
Intended Use of Results: Results are intended to further the understanding of deep-sea organisms and their behavior. These results will be published in appropriate scientific journals and presented at conferences, as appropriate. 
Methods:

MBARI’s R/V Point Lobos and ROV Ventana will be used to deploy the instrument as well as connect it to the MARS cable system. The MARS node will be located in the trawl resistant frame at 36.712333, -122.186833. The instrumentation for this project will be deployed at a location within the 4-kilometer radius around the node, although the exact deployment site has not yet been determined.

Two far-red and two white illuminators are mounted on the top of EITS’s square flame (see Figure 1 below and the attached illustration from the New York Times). Far-red light is dimly visible to the human eye, but nearly invisible to deep-sea dwellers that are adapted to see primarily blue light. Having two separate illuminators on EITS allows us to test animals’ behavior in response to different wavelengths of light.
To attract animals to the EITS, we will use both bait and an electronic jellyfish (e-jelly). The e-jelly was designed to imitate the bioluminescent burglar alarm display of the common deep-sea jellyfish Atolla, and consists of a ring of blue LEDs. Additionally, a mechanical form of bait intended to mimic a struggling fish is under development for use on EITS. Bioluminescent activity will be recorded using a very sensitive light detector called a photomultiplier tube (PMT). PMT signals above a user-defined ambient threshold will flag the corresponding video segment. Bioluminescent sources will later be characterized from these video clips. A hydrophone mounted to the frame will allow us to record noise emitted by periodic visits from research vehicles, changes in ambient noise, and sounds from animal activity. In addition to recording biological data and acoustics, we will also be able to consistently collect physical data from EITS’s CTD and current meter. EITS will be equipped with an anti-biofouling system designed to pump jets of seawater onto the camera housing’s viewport, which will greatly decrease visual impairment due to sedimentation. The EITS can be programmed to turn on its camera and peripherals (illuminators, PMT, hydrophone, e-jelly, CTD, current meter, and anti-biofouling system) and record video at regular intervals. The system’s control and data storage will be housed on shore at MBARI.
Moored EITS will be deployed near the MARS observatory during February 2008. The base, weighing approximately 155 lbs, is deployed first, and functions as a separated anchor, such that the instrument can be removed for servicing without the need for anchor removal. There is a parking position located on the base to hold the ODI Nautilus connector harness, which is connected to the MARS node while the EITS is topside. Once deployed, the EITS frame is locked onto its base and its three leaves are opened. These leaves are used for bait deployments and ancillary instrument mounting (see attached drawings for dimensions). A single bait drop of locally occurring fish carcasses is planned for March 2008. Total length of deployment will be up to 6 months.
Collections: No specimens will be collected for this project. 
Schedule: As stated above, the EITS will be deployed during February 2008. The system will be deployed for up to 6 months. 

Publications and Reports: Results from the EITS deployment will be published in relevant peer-reviewed journals, such as Deep-Sea Research, and presented at national and international conferences.  Reports for NSF and MBARI will also be generated as part of this study.
Data and Other Materials: Collections of EITS footage will be packaged onto DVDs and sent on a requested basis to schools.  In addition to EITS video, each DVD will contain a look-up key of common deep-sea species of Monterey Bay, three teaching modules on the deep sea (including known video footage) and a formatted Excel spreadsheet for data entry, all of which will also be available through MBARI’s Education and Research: Testing Hypotheses (EARTH) website link.  Students will be expected to observe the footage, noting presence and absence of species, number of animals present and specific behavioral traits, including any exceptional sounds.  Information about the e-jelly mode, number and color of the illuminators, and bait type will be provided in the Excel spreadsheet.  The program will also maintain its own interactive website through Ocean Research & Conservation Assoc. (ORCA) and MBARI.  The interactive website will allow teachers to post student collected data and observations, and this will encourage communication among participating schools and scientists.
Qualifications: Edith Widder is a biologist and deep-sea explorer who combines expertise in oceanographic research and tech​nological innovation with commitment to reversing the worldwide trend of marine ecosystem degradation. A specialist in bioluminescence (the light chemically produced by many ocean organisms), she has been a leader in helping to design and invent new submersible instrumentation, and equipment to enable unobtrusive deep-sea observation of environments. Working with engineers, she has built a number of unique devices that enable scientists to see the ocean in new ways, including HIDEX, a bathyphotometer that measures how much bioluminescence there is in the ocean, and LoLAR, the most sensitive deep-sea light meter. Most recently, Widder helped to design a remotely operated camera system, known as Eye in the Sea (EITS), which, when deployed on the sea floor, automatically detects and measures the bioluminescence given off by nearby organisms. EITS has produced footage of rare sharks, jellyfish, and squid in their natural habitats. In 2005, Widder left her post at the Harbor Branch Oceanographic Institution to help establish and lead a new organization, the Ocean Research & Conservation Association (see http://www.oceanrecon.org/home.htm). A key effort of the institution is the development of state-of-the-art sensors and technological systems for evaluating water quality and ecosystem health. While translating complex scientific issues into engineerable solutions, Dr. Widder is fostering greater understanding of ocean life as a means to better, more informed ocean stewardship. 

Edith Widder received a B.A. (1973) from Tufts University and an M.A. (1977) and Ph.D. (1982) from the University of California, Santa Barbara. She was a senior scientist and director of the Bioluminescence Department at Harbor Branch Oceanographic Institution in Ft. Pierce, Florida (1989-2005), prior to co-found​ing and directing the Ocean Research & Conservation Association, also in Ft. Pierce. She holds adjunct appointments at Johns Hopkins University, Monterey Bay Aquarium Research Institute, Florida Atlantic Uni​versity, Florida Institute of Technology, and Bigelow Laboratory for Ocean Scientists. 
Her CV is attached. 
Erika Raymond will be a postdoctoral researcher at MBARI and a project manager for the EITS study.  Her CV is attached.
Environmental Impacts: The EITS will have very minor impacts to the seafloor while it is deployed. All equipment will be recovered at the end of the experiment and the seafloor should return to its previous condition rapidly. 
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Figure 1. Ocean Recon's "Eye in the Sea," a center piece for educational outreach on MARS.
