1. Objectives/Scope: Please list the objectives and/or scope of the proposed paper. (25-75 words)
Efforts to monitor, report, and verify (MRV) deep-ocean carbon sequestration must overcome major knowledge gaps. Considerable uncertainty can be traced to a lack of understanding about midwater biological communities. Midwater animals and microbes consume significant amounts of sinking organic carbon, and convert large fractions to respired carbon dioxide, their own population’s biomass, or dense fecal pellets. We monitored sinking fecal pellets to quantify biological mechanisms that exert strong control over organic carbon transport to the deep sea.

2. Methods, Procedures, Process: Briefly explain your overall approach, including your methods, procedures and process. (75-100 words)
We used a deep-rated, low-power, autonomous optical sediment trap to image particles sinking to 900 m depth (Monterey Bay, California, USA) at high temporal resolution, and used a blend of automated and manual processes to identify particles (fecal pellets and aggregates) in images. Organic carbon flux modeled from particle size and type was used to quantify influences of broad biological groups on deep-ocean carbon sequestration rates. 
3. Results, Observations, Conclusions: Please describe the results, observations and conclusions of the proposed paper. (100-200 words)
Temporal variability in fecal pellet and aggregate delivery identified relative impacts of physical drivers such as tides, daily cycles, and moon phase, and turnover in overlying biological communities. 
4. Novel/Additive Information: Please explain how this paper will present novel (new) or additive information to the existing body of literature that can be of benefit to and/or add to the state of knowledge in the petroleum industry. (25-75 words)
While it is becoming increasingly possible to estimate how much carbon is exported from surface waters, it remains difficult to quantify how much carbon eventually reaches the deep sea, and link that carbon back to its origins in shallower waters. This study provides an example of deep-ocean MRV conducted by a low-power, deep-water-rated autonomous instrument that reduces important capacity gaps. This approach further works toward understanding mechanisms driving changes in deep-ocean carbon sequestration rates, and links with upper water-column processes. 
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	Monitoring, reporting, and verifying deep-ocean carbon sequestration poses major technological challenges. While it is becoming increasingly possible to estimate how much carbon is exported from surface waters, it remains difficult to quantify how much carbon eventually reaches the deep sea, and link that carbon back to its origins in shallower waters. Considerable uncertainty in modeling deep-ocean carbon sequestration rates can be traced to a lack of understanding about midwater biological communities. These animals and microbes consume significant amounts of sinking organic carbon, and convert large fractions to respired carbon dioxide, their own population’s biomass, or dense fecal pellets. By monitoring sinking particles (fecal pellets and “marine snow” aggregates) we can quantify biological mechanisms that exert strong control over organic carbon transport to the deep sea. We used an optical sediment trap to image sinking particles at 900 m depth (Monterey Bay, California, USA) at high temporal resolution, and used a blend of automated and manual processes to identify particles (fecal pellets and aggregates) in images. Organic carbon flux modeled from particle size and type was used to quantify influences of broad biological groups on deep-ocean carbon sequestration rates. Temporal variability in fecal pellet delivery was used to further identify impacts of physical drivers such as tides, daily cycles, and moon phase. This approach works toward using autonomous instruments to detect changes in deep ocean carbon sequestration rates, and understanding mechanisms driving those changes.


Efforts to monitor, report, and verify (MRV) deep-ocean carbon sequestration must overcome major knowledge gaps. Considerable uncertainty can be traced to a lack of understanding about midwater biological communities. Midwater animals consume significant amounts of sinking organic carbon, and convert large fractions to respired carbon dioxide, their own population’s biomass, or dense fecal pellets. We monitored sinking fecal pellets to quantify biological mechanisms that exert strong control over organic carbon transport to the deep sea.

We used a deep-rated, low-power, autonomous optical sediment trap to image particles sinking to 900 m depth (Monterey Bay, California, USA) at high temporal resolution, and used a blend of automated and manual processes to identify particles (fecal pellets and aggregates) in images. Organic carbon flux modeled from particle size and type was used to quantify influences of broad biological groups on deep-ocean carbon sequestration rates. 
Temporal variability in fecal pellet and aggregate delivery identified relative impacts of physical drivers such as tides, daily cycles, and moon phase, and turnover in overlying biological communities. 

While it is becoming increasingly possible to estimate how much carbon is exported from surface waters, it remains difficult to quantify how much carbon eventually reaches the deep sea, and link that carbon back to its origins in shallower waters. This study provides an example of deep-ocean MRV conducted by a low-power, deep-water-rated autonomous instrument that reduces important capacity gaps. This approach further works toward understanding mechanisms driving changes in deep-ocean carbon sequestration rates, and links with upper water-column processes. 

