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Applicant and Project Information
· Sinking Ecology Robot (SINKER)
· Colleen Durkin / Paul Roberts
· Jan 01, 2023

· Jan 01, 2024

· Project Abstract – The mechanisms that control carbon export to the deep ocean by sinking particles are under-observed and poorly modeled, due in large part to the difficult of maintaining biologically-resolved observations of particle flux over time. This project will develop a new instrument capable of imaging sinking particle types, measure their fluxes, measure their sinking speeds, and sustain these measurements over ecologically and biogeochemically relevant time periods.  The SINKER (SINKing Ecology Robot) will be moored on the seafloor, initially designed for deployment at the MARS cabled observatory.  When sinking particles settle through a collection cylinder, they will be imaged by a set of cameras, and images will be used to identify particle types (e.g. fecal pellet, aggregate, organism) and to calculate their sinking speeds. To detect the full size range of particles that influence the ecology of carbon export, two side-facing camera systems will be used that focus on different imaged volumes.  To calculate fluxes, a set of upward facing cameras will image particles after they settle on an upward-facing collection plate.  The frequency and time-integration of these upward facing cameras will enable more robust calculations of flux than is possible from the side-facing cameras.  A wiper will be used to clean off the particles from the imaging plate.  The ability to sustain ecologically-resolved observations of sinking particles will transform our understanding of the biological carbon pump and enable major advances in biogeochemical modeling and monitoring.
· Objectives – In this first year of the project we aim to design, build and test SINKER during short duration deployments near MARS.
· Intended Use of Results – Sustained, ecologically resolved observations of particle fluxes in Monterey Bay will benefit most core lab projects at MBARI, either by contributing contextual data related to carbon flux or by observing specific organisms/fecal pellets of interest to individual programs.  In the long term, this tool could be exported for use at other cabled observatories or be deployed on batteries for uncabled process studies.  This instrument could be co-deployed and/or linked with the SES to capture complementary observations of flux.
Methods – Describe how the proposed methods and analytical techniques will achieve the activity objectives. This description should include the following, as applicable:
· Procedures – The SINKER instrument will be mounted in a medium sized deployment frame (similar to a camera tripod) and deployed at a site near MARS from the ROV Ventana. Deployment durations will range from less than 1 day (deployed and recovered during one dive) up to 1 week.
· Collections – We do not plan to collect any specimens during the deployments
· Schedule – Deployments would occur between Nov 1 and Dec 10 2023 

Environmental Impacts: We anticipate limited environmental impact. The deployment frame for SINKER will touch the bottom and may leave behind a temporary imprint in the sediment. No materials will be left behind during recovery.
Photographs or schematic representations of equipment to be deployed: We do not yet have photographs of the deployment frame, however it will fit within less than 2  m x 2 m area on bottom and the height will be  less than 2 m. 
Rationale: Answer the following as accurately as possible.

· These activities are engineering tests to support subsequent deployments at MARS in 2024 and therefore need to occur near by MARS.
· If this activity is occurring in any special Sanctuary zones (marine reserves, state reserves, etc.), explain why this is necessary and how it will further understanding of the zone.

· The deployments will test required functionality to deploy SINKER at MARS in 2024 with minimal impact to the sanctuary. 
· The deployments will take place during the proposed permit period.
· The PI and Project manager for SINKER have extensive experiences in deploying particle imaging systems both in the midwater and benthic environments. Funding will be provided by the David and Lucile Packard Foundation through MBARI.
