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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 reaching the sea floor, 2) how important is irrigation in measuring mineralization in sediments and 3) what responses are elicited in the sediment community by the arrival of fresh detritus on the sea floor? To address these questions, development began of a new autonomous bottom-transecting instrument, Rover II, to make long time-series estimates of fresh phytodetritus arriving on the sea floor. This Benthic Rover will carry benthic respirometers to measure sediment community oxygen consumption (SCOC), as well as two 3-axis scanners to make fluorometric and acoustic maps of the sediment.

Rover II development is currently underway at both Scripps and MBARI. During 2005, the Scripps’ engineering team worked on constructing the Rover frame and propulsion system; the complete frame and flotation will be delivered to MBARI in March of 2006. The MBARI project team spent 2005 identifying and evaluating power, instrumentation, and control components for Rover II. To shorten the development cycle and minimize cost, the project team worked hard to identify commercial off-the-shelf or MBARI-developed solutions for the many Rover components. The main vehicle controller, a galvanically isolated serial expansion board, and motor drives were selected and tested. Additionally, optical and acoustic measurements were taken to improve the performance of the sediment scanner instrumentation.
Building a battery-powered vehicle capable of 6- to 7-months of continuous, autonomous operations is a challenging task, and so the development of the Rover will take place in two stages. The first stage will be to build a non-autonomous, tethered vehicle that takes advantage of the available power and communications on the MARS seafloor network, with the first tethered deployment taking place at the end of 2006. The second stage will be to build the battery system and write the software required for the first autonomous deployment in 2007.

