900502 Benthic Rover

1)  Project Summary or Abstract: 
MBARI is currently requesting permission to deploy an instrument called the Benthic Rover within the Sanctuary boundaries. The Rover provides an autonomous platform from which to conduct a diverse series of measurements at the deep-sea, sediment-water interface for extended periods of time, months to years. These measurements include sediment community oxygen consumption (by using a benthic respirometer system similar to those which have already been deployed in the Sanctuary in the past), megafauna density and movements, and bottom current flow. In addition, sensors from other investigators can be accommodated on the Rover platform to increase the diversity of concurrent measurements of bottom water and sediment properties along a time-series, transect of stations. 

2)  Technical Information:
a) Objectives: To develop and deploy an instrument to address critical research questions, which will ultimately resolve pelagic-benthic coupling in the context of biogeochemical cycling in the deep sea.
b) Hypothesis to be tested: To address these critical questions, we plan to deploy the Rover to measure fresh phytodetritus arriving on the sea floor while concurrently monitoring the structural features of the sediment. 
c) Project Significance: Eventually, the Rover will be capable of conducting non-invasive time-series measurements of phytopigment fluorescence on the sediment surface as an indicator of fresh phytodetritus, while concurrently imaging the same sediments acoustically to provide 3-dimensional profiles of structural features (e.g., burrows and animals). Currently, sediment community oxygen consumption measurements will be conducted on the same undisturbed sediments using a benthic respirometer system. 

Attached is a copy of the internal MBARI project proposal submitted by Ken Smith. It contains schematics and additional detail which may be helpful to understand the system. 

d) Methods: Currently, MBARI would like to conduct two test deployments on July 10-11, 2006. We are planning one deployment at a shallow location (~100 m) and one at a deeper location (~900 m) to check deployment and recovery procedures of the Rover with the ROV. During these tests, the Rover will be deployed from the R/V Point Lobos with a weight, and the ROV will then function to observe the Rover on the seafloor. The Rover is battery-powered and will not be connected to the ROV. The Rover will complete a short "mission" which is detailed in an installed software program on the instrument. This guidance by software programming is similar to the autonomous underwater vehicles (AUVs) that are already in use in the Sanctuary. The project team anticipates that the Rover will be on the seafloor for a total of ~30 minutes for each deployment (one each day), and the instrument will move approximately 20 meters across the seafloor. Once its mission is complete, the Rover will shed the weight and return to the surface for recovery by the research vessel. The ROV will pick up the drop weight, leaving nothing behind on the ocean floor. 

These tests are in preparation for a deployment of the Rover in early August 2006 at a location outside Sanctuary boundaries known as Station M (34deg 50'N, 123deg 00'W; 4,100 m depth; 220km offshore). These tests would best be done in the Sanctuary due to the need to test in shallow waters within range of MBARI’s research vessel. 

The approx. locations for the test deployments are:

Shallow site: 36.7333, -121.9333
Deep site: 36.71136, -122.18681

A map is attached for reference. 

Depending on how these deployments go, the team plans to deploy the Rover later in the year for approx. two weeks (sometime in late October-mid-December) to take additional science samples with the benthic respirometry system. Additional details can be provided when they become available as needed.

There are also plans to deploy the Rover on MARS sometime mid-late next year. The application on MARS will be to assist engineers with program debugging in real time. This deployment will also allow us to provide real-time data and video of the benthic ecology at the MARS site. A separate application can be submitted for any MARS-related work if requested by the Sanctuary. Currently, details of plans are not available.


e) Personnel: The senior scientist on this project is Ken Smith. Ken recently came to MBARI from Scripps Institution of Oceanography in San Diego, CA. Please visit http://smithlab.ucsd.edu/index.html for information on his prior work. Other personnel include MBARI engineers Paul McGill, Alana Sherman, Andrew Chase, Brett Hobson, and Doug Pargett.

3)  Environmental Consequences
The dimensions of the Rover are approx 8' x 6'. The Rover runs on tracks, not wheels (see images below). It travels at a very slow rate, about 2 meters/minute. The Rover only weighs about 150 pounds in water with the drop weight. The weight is distributed across a large footprint, so it leaves a very slight impression on the seafloor. Any trace would likely be rapidly covered by natural sediment movement across the seafloor. The Rover can only move on flat surfaces, and it will only be deployed on sand/mud substrate. It cannot operate on rocky, hard bottom substrate and will not be deployed in such a location. Therefore, impacts should be minimal. Because the instrument will be recovered at the end of each deployment, the seafloor should rapidly return to its previous condition.


This will be the second generation version of the Rover. When the previous version was deployed, it was monitored by the deep sea submersible Alvin. During this experiment, observers found that the Rover had very limited impact on the seafloor. A highlight video of these deployments is available, which I can provide upon request.

4)  Treatment of Results
Results will be published in appropriate scientific literature.

5) Supporting Information
MBARI currently operates under Sanctuary permit MBNMS-2005-010.
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The Benthic Rover in MBARI’s test tank.
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The Benthic Rover being deployed in MBARI’s test tank.

