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Project Summary

Coupling between a pelagically-derived food supply and sediment community utilization of organic matter is critical to an understanding of biogeochemical cycling in the ocean. Key questions which must be addressed to ultimately resolve pelagic-benthic coupling in the context of biogeochemical cycling are: 1) what is the quality and quantity of phytodetritus (food) reaching the sea floor and 2) what responses are elicited in the sediment community by the arrival of fresh detritus on the sea floor? To address these questions, in 2006 MBARI began development of a new autonomous bottom-transecting instrument, the Benthic Rover, to make long time-series estimates of fresh phytodetritus arriving on the sea floor and the benthic community response.

In 2009, the final year of development, the project team added several more features to the Rover. One of the most important modifications is the addition of a low-power hibernation mode that will allow the Rover to sleep between measurements. This will significantly decrease the overall energy consumption of the vehicle and enable longer deployments from a single set of batteries. A preliminary fluorescence imaging system was also added to the front of the vehicle. This system, comprised of a blue LED light and monochromatic machine-vision camera with a long-pass filter, is designed to capture the light emitted by chlorophyll fluorescence. These images help to estimate the relative quantity of fresh phytodetritus at the study site. 
Additionally, several components were added to enable the Rover to be plugged into the MARS observatory. A cable mandrel was mounted on the back of the vehicle, from which the 300-meter tether unwound as the Rover drove away from the MARS site. An LED light and camera were mounted on the back of the Rover to allow the operator to observe the tether as it paid out behind the vehicle. 

The Rover was deployed twice on the MARS node. The first time was for five weeks starting in July 2009, and the second deployment was for ten weeks beginning October 1, 2009. Both deployments were extremely successful, and the latter marked the 20th deployment of the Benthic Rover. During the fall MARS deployment, the Rover transited 290 meters northwest from the MARS node. The Rover stopped every few meters to take fluorescence images and collect sediment community oxygen consumption measurements over a twenty-four hour period. During this period we had streaming video available from the port and starboard chamber cameras, as well as the tether camera. The forward-looking transit camera took an image every meter as the Rover drove to a new site. The video lab was able to create mosaics from these transect images. Complete data sets were collected from over thirty sites at Smooth Ridge on this ten-week deployment.

In May 2010, the Benthic Rover will be deployed on its first long-term autonomous deployment at Station M (depth 4000 meters). The Rover will be picked up six months later in November of 2009. The data collected by the Rover will add to our on-going twenty-year time series at this station to study the impact of climate change on pelagic-benthic processes. 
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