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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 sediment 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). Station M is 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.
Methods and Equipment

This team uses a variety of instrumentation and equipment to collect data at the long time-series Station M. 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 previously been permitted as a MARS project (see permit #MBNMS-2007-030), and has since been rolled into our general permit (#MBNMS-2005-010). Now that the system has been refined, the Rover is now deployed autonomously for long-term measurements at Station M. The team also deploys a long-term benthic time-lapse camera system at Station M, as well as sediment traps 50 and 600 meters above the bottom to collect additional data about the sediment and carbon cycling process. While these deployments have been outside the Sanctuary, in the future the team may request deployments of a replicate camera tripod/sediment trap mooring in the Sanctuary to compare in-bay samples with those collected at Station M. 
Sanctuary Prohibition

The Benthic Rover leaves a small footprint about 1.5m x 2m and less than an inch deep in the sediment, given its slight negative buoyancy at working depth. Minor temporary seafloor alterations would occur with deployment of the camera system if it is eventually deployed. The footprint of this camera tripod mooring includes three small points of contact (about 20 cm in diameter), along with a central drop weight that would be in contact with the sea floor for a few weeks at most. Upon recovery of all the instrumentation, the seafloor should rapidly return to its original state. Sediment traps strung along the camera tripod mooring, at 50 and 600 meters above the bottom respectively, each include a funnel 0.5m2 in diameter, which collects sinking marine snow into cups (500 mL).
Activities for 2015
There were no activities under this project inside the Sanctuary in 2015.
Plans for 2016
The team plans to deploy a camera tripod and a sediment trap near MARS, for a one week period during June. These deployments will be to test functionality of newly modified camera tripod components, as well as investigate using sediment trap samples to conduct microbial work. The camera tripod will be deployed as an autonomous vehicle with flotation and ballast from R/V Rachel Carson, sink to the seafloor, and remain stationary for one week. Upon recovery the tripod will release a ballast weight and float to the surface for recovery while the ballast will be recovered by the ROV. The sediment trap will be deployed on the same mooring as the camera tripod and positioned 15 m above bottom on ½ inch Spectra line and recovered attached to the rest of the array. The sequencing sediment trap cups will be filled with either silica gel and/or RNAlater, both of which were utilized during a previous microbial sediment trap/ESP deployment on MARS in 2014 by the SURF Center (Jim Birch).
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Figure 1. The Benthic Rover deployed on the ocean floor.
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Figure 2. Camera tripod readied for deployment at Station M.
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