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Project Description: Marine soundscapes include three sound sources: biophony (natural biological), geophony (natural physical), and anthrophony (human made).  Understanding the complex marine soundscape, particularly the intersection between biophony and anthrophony, is of growing importance to resource management.  In a draft Ocean Noise Strategy Roadmap (June 2016, http://cetsound.noaa.gov/road-map), NOAA identifies the National Marine Sanctuaries as key assets in understanding and protecting the “acoustic habitat”. Through the MBARI scoping project 901502, Passive Acoustic Sensing in Foraging Ecology Research, MBARI has been recording the soundscape in the heart of Monterey Bay National Marine Sanctuary almost continuously since July 28, 2015. This project has established robust recording and routine data analysis, engaged experts from five academic institutions, linked to the local and national levels of the Marine Sanctuary program, explored methods for automating detection and classification of vocalizations by marine mammal species, analyzed anthropogenic noise sources, aided operations of the Coordinated Canyon Experiment, and initiated education and outreach efforts.  The goal of this scoping study was to evaluate the potential of passive acoustic monitoring, and the results thus far demonstrate that this potential is tremendous.
We propose to build on the successful scoping study in an integrated research/education project to begin in 2017.  Operationally, the key goal is to maintain recording so that research can examine soundscape variation through a period of major environmental change. MBARI’s acoustic monitoring began during the 2014-15 Northeast Pacific “warm blob” period and continued through an El Niño.  This interannual variation involved ecosystem changes ranging from highly anomalous phytoplankton blooms to unusual foraging ecology of marine mammals associated with food web compression toward the coast.  Soundscape analyses can illuminate ecosystem responses to large-scale environmental variations, the local character of which can be examined using ecosystem time-series data from remote sensing and in situ observations. Further, characterization of anthropogenic noise and its variation relies on acquisition of a sufficient time-series.  We propose to support recording through the period of MARS node maintenance, scheduled to begin in fall 2017, using the planned temporary mini-node (to be described in the MARS proposal).  Scientifically, the key goal is to advance the translation of recordings into research quality time-series data on marine mammals.  These time-series will in turn be examined in relation to ecosystem variations, from environmental to forage species.  Tracking variations in the activity of top foragers passively will complement the work of our newest PI, Kelly Benoit-Bird, who will focus on active acoustic sensing of forage species.  Educationally, the key goal is to expand the use of soundscape data in student research projects, in California State Parks outreach to primary school classrooms via telepresence (PORTS program), and in public venues.  All of these endeavors have been initiated and can productively expand.
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