1. Can you please update the word documents to reflect updates to the project summary, methods & equipment, any activities that occurred in 2023 and plans for 2024 (if any)? You'll need to add a paragraph called "Activities in 2023" and another one for "Plans for 2024". For 902111, this will include things like the sediment trap arrays, minions, and any other free-drifting equipment or benthic deployments. For 902305, you will include details for SES deployments NOT connected to MARS and any other equipment you may have deployed. For 902306, this will include SINKER deployments and you should also add an image or schematic if you now have one. 

2. Additionally, for each project, I will need you to fill out a spreadsheet detailing all the activities you did in 2023, completing a row for each deployment/recovery that you did, following the headings of the columns so you know what information to include. I have attached a sample spreadsheet from Jim Barry's project (901007), just so you can see the way others have filled it out. Please use this as a template and replace the information with your own project details. It is important to note if all equipment, including anchors were recovered. Our permit requires us to pick up all equipment and also anchors, unless they are over 500# and cannot be recovered due to safety reasons. 

902305 Event Detection using the Sedimentation Event Sensor (New project)
Principal Investigator: Crissy Huffard
(Note that the equipment to be deployed in this project was previously authorized and deployed under project 901618. We are including this write-up as the efforts for this project will continue for a few years.)
Project Abstract
High-magnitude carbon flux events can represent a significant fraction of deep-sea carbon sequestration. However, perhaps because they are short-lived and unpredictable, these “pulse” events are understudied and missing from global carbon flux models. Studying pulse events poses significant logistical challenges. We need ocean monitoring instruments that can detect pulse events as they occur, and trigger other nearby instruments to change their sampling schedule, or wake up and monitor additional parameters. These advancements work toward more strategic use of power-hungry autonomous instrumentation needed to evaluate numerous possible drivers and ecological impacts of pulse events.  The Sedimentation Event Sensor (SES) takes pictures of sinking material and can communicate with other instruments using underwater acoustic modems.
Objectives
We will develop a means for the SES to detect pulse events as they occur, and trigger other instruments to initiate or modify sampling during a pulse event. This algorithm and communication pathway will be designed so that it can be used by other instruments in addition to the SES. This project will start in 2023 by:

· developing triggering algorithms and simulating pulse events using existing data, 

· conducting autonomous deployments of the SES near MARS (but not connected to it) to begin characterizing variability of particle types and magnitudes at that site, and 

· assessing feasibility of modifying an existing McLane sediment trap for autonomous triggering.
Intended Use of Results
We intend for these developments to be used by groups that use low-power “sentinel” instruments to serve as a central command unit for fleets of power-hungry autonomous instruments.
Methods/Procedures 
1. Use existing data from prior SES deployments (primarily at Station M), and prior sediment trap deployments near MARS to:
a. mathematically define pulse events and develop an algorithm that identifies early indicators of their occurrence,
b. test the algorithm using simulated pulse events to evaluate chances of false positive and negative triggering events
2. Develop code needed for the SES to conduct data/image analysis and run the algorithm onboard 
3. Design a modification to configure a conventional McLane sediment trap with a modem, and develop a conceptual plan for triggering it acoustically through the SES 
4. Deploy the SES autonomously near MARS (spring, fall 2023):
a. collect data about variability of particle type, quantity, and time variability during anticipated high and low flux periods
b. use the Wave Glider to communicate with the SES (once per deployment) and retrieve the recently recorded images to evaluate whether it has clogged during these autonomous deployments
c. take advantage of this deployment for training of on operation of the SES
Collections 
Marine snow will be collected temporarily (minutes to hours) on a slide under the SES funnel, and then released into the water column after fluorescence reading and imaging. No material will be removed from the water.
Schedule

R/V Rachel Carson: 4 days total for 2 x 2-month autonomous SES deployments/recoveries (~May-June, ~Sept-Oct 2023)

Wave Glider: Survey location of autonomous SES deployment near MARS to check status (1 day in spring, 1 day in fall 2023)
Environmental Impacts
Environmental impacts are expected to be minimal with minor disturbance to the seafloor where it is deployed. Footprint is small, and the seafloor is expected to return to previous state soon after instrument recovery. 
Schematic representations/images of equipment to be deployed 
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Figure 1. Sedimentation event sensor (SES) previously deployed under project 901618.
Rationale 

Conducting this work in the Sanctuary allows us to measure higher carbon fluxes than previously studied at Station M, a lower flux environment. This broadening of SES use is necessary  to build technologies that can be used across a wide range of environmental conditions. Additionally these methods fill an important technological gap in current ocean monitoring capabilities. The new US Department of Energy goals (ARPA-E) to understand carbon capture efforts could benefit greatly from these developments.
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