Collaborative Research: A benthic community monitoring system (BCMS) with real-time data acquisition to study food supply and benthic community dynamics at the ALOHA deep-sea observatory
PROJECT SUMMARY

Intellectual Merit: A critical element of biogeochemical cycles in the ocean is the coupling between pelagically-derived, sinking particulate matter and the sediments.  Particulate organic matter that reaches the seafloor may be consumed by benthic fauna, decomposed, or incorporated into and stored in the sediments.  The temporal dynamics of this pelagic/benthic coupling requires time-series monitoring throughout the water column and at the seafloor.  Long-term monitoring in the deep ocean has been limited by logistics of accessing study sites, data storage, battery power, the inability to collect/analyze data and alter sampling frequencies in real time, and the inability to correct or compensate for malfunctions in real time.  The completed installation in 2007 of the cabled observatory at ALOHA, the Hawaiian Ocean Time-series (HOT) station at 4760m depth, provides power from shore with real-time data acquisition and control.  The unique capabilities of this seafloor observatory, combined with synoptic data from a full-ocean-depth mooring plus monthly shipboard sampling, provide an opportunity to transform our understanding of the short- and long-term dynamics of coupling of particulate matter between the pelagic and benthic environments.  We propose to develop and install at ALOHA a Benthic Community Monitoring System (BCMS) to include a sedimentation sensor, current meter, and two benthic surveillance cameras.  Data and images from these instruments will be acquired, processed, and posted online in near real-time.  We will analyze these data and images to address the following questions: (1) What is the quality and quantity of sinking particulate matter (food supply) reaching the seafloor at ALOHA, as representative of the oligotrophic North Pacific Subtropical Gyre?, (2) What functional and numerical responses are elicited in the epibenthic megafauna, conspicuous primary and upper trophic level consumers of the benthic community, by the quality and quantity of particulate matter arriving at the seafloor on time scales ranging from hours to years?, (3) What is the temporal relationship between near-surface primary production and the quality and quantity of food supply to the seafloor at ALOHA?, (4) Is there a relationship between observed benthic community dynamics at 4760m depth to temporal variation in near-surface primary production and climatic indices?  Demonstrating such a relationship between near-surface production and deep-sea benthic community responses would temporally define coupling of the carbon cycle in the oligotrophic open ocean for comparison with eutrophic continental margin regions.
Broader Impacts: The technology and software generated in developing the proposed Benthic Community Monitoring System (BCMS) will contribute to the NSF Ocean Observatories Initiative and can be readily applied to other deep seafloor observatories.  Development of image change detection algorithms will prove valuable for event response as researchers gain increased access to digital images from seafloor observatories.  Our installation cruise has been selected for the Dive and Discover Program (http://www.divediscover.whoi.edu), which will connect middle-school teachers and students, as well as the general public, to science at the ALOHA observatory.  Once installed, our system will serve as a deep-sea “weather station” and “web cam” to the seafloor.  Real-time data and images from the system will be posted online with attention to interest levels ranging from grade school students to scientific researchers.  Post-doctoral, graduate, and undergraduate students, teachers, and volunteers will be an integral part of developing, testing, installing, and analyzing images from the BCMS.
