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Project Description: 
All physical, chemical, and biological processes in the ocean are governed by the physics of fluid motion. Therefore, the ability to quantify fluid motion at high temporal and spatial resolutions will yield key insights to these in situ processes. To address this need, we developed DeepPIV, an instrument secured to ROVs that optically captures the motion of suspended ambient particles using a laser sheet and high-resolution, high-sensitivity camera. In the three years since we began developing DeepPIV, the instrument has been used to quantify the filtration feeding and microplastics-transport impact that giant larvaceans have in Monterey Bay (1 manuscript published, 1 manuscript conditionally accepted), measured and elucidated the three-dimensional forms of gelatinous and mucus structures (manuscript in preparation), and quantified the filtration rates of multiple species of sponges in Sur Ridge and in Monterey Bay. We have also received collaboration requests from scientists and engineers at University of Hawaii, Dalhousie University, and NOAA to study deep sea coral polyp feeding ecology and vent field biogeochemical fluxes. These varied use cases illustrate how DeepPIV touches on all four themes of MBARI’s Strategic Plan: Exploration and discovery, ocean visualization, ecosystem dynamics, and ocean biogeochemistry.
Now that DeepPIV has proven itself to be a reliable, multi-purpose instrument with an impressive field record (>50 dives producing data), our efforts have shifted to increasing the number of targets that can be investigated and the number of platforms from which the device can be deployed. These goals align directly with the Technology Roadmap, as our efforts are focused on developing tools for visualization in the ocean, and developing systems that can be used by the oceanographic community at large. Specific efforts for 2018 include: (1) integrating a new illumination technique to enable measurements of flow near reflective targets, (2) miniaturizing and replicating the instrument to improve ease of deployment on MBARI’s ROVs and other ships of opportunity, and (3) building an interface housing to ensure electrical and communications compatibility between DeepPIV and other underwater vehicles. In the following two years, we intend to shift our efforts towards three-dimensional PIV.
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