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Purpose

Food supply generally diminishes with increasing depth and distance from production sites, affecting the structure and activity of deep-sea communities. Unexpectedly, comparisons of food supply, estimated with sediment trap collections of passively sinking organic matter, and demand, estimated by community oxygen consumption, by deep-sea communities in a wide variety of oceanic environments have consistently shown insufficient food supply to meet the community demand. To resolve this “imbalance” of supply and demand, this project investigates measurements of both the passively and actively delivered supply of organic matter available to and the demand by deep-sea communities from Monterey Canyon along the continental slope out onto the Monterey Deep-sea Fan (Station M).

Methods and Equipment

This team uses a variety of instrumentation and equipment to collect data. The Benthic Rover is one system that has been developed and deployed both autonomously, and on MARS. The Rover is a mobile physiology lab used to measure oxygen consumption, which helps scientists calculate the seafloor’s demand for carbon. The Rover has been permitted as a MARS project for the last couple of years (see permit #MBNMS-2007-030). However, deployment on MARS was primarily to conduct engineering tests of the system. Now that the system has been refined, the Rover will routinely be deployed autonomously as part of a long time series at Station M situated on the Monterey Deep-sea Fan at ~4000 m water depth well outside the Sanctuary. (Please see http://www.mbari.org/pelagic-benthic/deepsea.htm for more details about the research at the location.) 

In addition to deployments at Station M, the Rover may be deployed autonomously on Smooth Ridge in the vicinity of the MARS node (but not connected to MARS) to periodically test new instruments connected to the Rover. These in-bay deployments would last a month or two at most.
The project team has also deployed a long-tern, benthic time-lapse camera system at Station M, as well as sediment traps to collect additional data about the sediment and carbon cycling process. While these deployments have been outside the Sanctuary, the team may have deployments in the Sanctuary in the future to compare in-bay samples with those collected at Station M, although specific plans have not been formulated at this time. 

Sanctuary Prohibition

Minor temporary seafloor alterations occur with deployment of the Rover or the camera system. Upon recovery of the instrumentation, the seafloor should rapidly return to its original state. 
Plans for 2011

The project team has been developing Lagrangian Sediment Traps. These consist of a drifting float upon which sediment traps are mounted. The float is a cylinder 110 cm long and 17.3 cm in external diameter. The floats use a variable buoyancy engine to sink to a set depth, at which point they move with the prevailing current collecting sinking particulate. The floats never spend any time on the sea floor. Each float has two weights, which are used to help it descend and ascend more rapidly. The larger weight is a 7 kg piece of iron, and the smaller is a bag of rocks or ball bearings weighing only a few kilograms. The weights are both released, and are unrecoverable due to relocation issues.  Two of these instruments will be deployed in the sanctuary for several weeks during late March – early April. They will drift at least 100m below the surface. A second deployment is scheduled for the fall, currently in October. 

There are no specific plans to deploy the Rover or the Camera Tripod in the sanctuary in 2011. However, the team may decide to deploy equipment, such as the systems described above, at some point in the next few years. 
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