Project Title: Deep-sea Environmental Sample Processor
Sanctuary: Monterey Bay National Marine Sanctuary

Project Coordinator:
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7700 Sandholdt Road
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Project Abstract: The application of molecular analytical techniques is pervasive in the ocean sciences, yet the vast majority of work typically occurs in a shore-based laboratory after return of a discrete set of samples collected at sea. The overall goal of this project has been to develop an instrument known as the Environmental Sample Processor (ESP) to overcome that limitation (http://www.mbari.org/microbial/esp/). The ESP allows for application of molecular probe technology in situ to enable remote detection of water-borne microorganisms, their genes and gene products. A long-term goal is to create the ability to deploy an array of internet-accessible ESPs in support of basic environmental research and resource management activities such as those outlined by the OOI/ORION (http://www.orionprogram.org/OOI/default.html), IOOS (http://opendap.co-ops.nos.noaa.gov/content/), and COHH (http://www.whoi.edu/science/cohh/index.htm) (etc.) initiatives. Here, the primary goal is to explore application of the ESP in the deep-sea using the MARS cable node as a test bed. (Alternate versions of the ESP have been routinely deployed in the Sanctuary in shallower water.)
Project Rationale: Cabled observatories offer many opportunities for developing and applying novel technologies for the study and monitoring of the deep-sea. The MARS node was established as a test bed to help realize that vision. Deploying the D-ESP on MARS will help us to refine marine operation procedures associated with deploying, operating, and recovering custom instrumentation in the deep ocean. It will also serve to validate its performance ahead of deployments elsewhere in the world. 
Objectives: The three main objectives of this project are:

1. Deploy D-ESP on the MARS node.

2. Operate the instrument for several months.

3. Use the D-ESP to detect marine microbes and invertebrate larvae in time series fashion.

Please see http://www.mbari.org/mars/general/deep_esp.html for more information on the purpose and benefits of deploying the D-ESP on MARS. A printed copy of this webpage is included in this packet.
Intended Use of Results: Scientific and engineering publications and presentations. 
Procedures: The ESP instrument (see image below) and attendant contextual sensors are deployed on the seafloor using an “elevator” (common procedure). The instrument package will be picked up using an ROV and placed at an experimental site near the MARS node. The ROV will connect the D-ESP to the MARS node. Once on the cable, the science and engineering team will operate the water sample collection and molecular analytical components of the instrument. 
Collections: The ESP will be used to collect (via membrane filtration) particulate material that is smaller than ~1mm and greater than ~0.2 µm. The material collected is infused with saline ethanol to preserve samples for microcopy and DNA analysis. Samples of microbes from this area/depth are not unique. What is collected will be archived at MBARI and made available to the research community.
Schedule: Currently, the plan is to deploy the D-ESP on MARS approximately the fourth quarter 2008 and recover in the first quarter 2009. 

Publications and Reports: Scientific papers and reports, journals TBD.
Data and Other Materials: Some ROV video footage may become available. The D-ESP is also fitted with a CTD/transmissometer and ISUS. Data will be made publicly available. 
Qualifications: Chris Scholin holds a PhD in Biological Oceanography from MIT/WHOI. He is a Senior Scientist and Chair of the Research Division at MBARI. Previous work in the sanctuary focused on application of the ESP in surface waters (harmful algal bloom research, etc).

Environmental Impacts: Deployment of this instrument will have minimal impact to the ocean floor. Approximately 2 m2 of bottom will be disturbed during deployment and recovery of the instrument. All equipment will be recovered at the end of the experiment, and the ocean floor should rapidly return to its previous condition.
Copies of Other Permits: Earlier versions of the ESP have been routinely deployed in the Sanctuary under MBARI’s general permit, MBNMS-2005-010. A copy of this permit is included with this packet.
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ESP undergoing trials in MBARI’s test tank.
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