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· Project Title
901704 Multi-Purpose Benthic Observation System

· PI/PM

PM: Chad Kecy

PI: Jim Barry, Francisco Chavez, Kelly Benoit-Bird
· Project Abstract – 
There is a growing consensus around the need for cost-effective benthic observation platforms that have a modular design to allow a deployment-specific sensor / sampling / analysis package to address specific research goals. This system could be configured with the required sensors, cameras, or other instruments for deployment at various locations using MBARI or other ships, to assess fish stocks, monitor Marine Protected Areas, or track ocean changes. 

Over the last few years, The Nature Conservancy, along with other academic, agency and fishing industry partners have been utilizing remotely operated vehicles (ROVs) and small landers to assess demersal fish populations along the continental shelf. Their pilot efforts have demonstrated the benefits of stereo video surveys and also the limitations of existing visual tools. In particular, there are two important use cases for which improved and more cost-effective and scalable stereo video tools could help to address important management needs: (1) working with NOAA-Fisheries to improve assessments of demersal fish stocks through visual surveys of fish size and density in “untrawlable” rocky habitats across the West Coast and (2) scaling up visual monitoring of habitats and fish populations in deep habitats inside/outside state MPAs throughout California.

Over the same span of time, researchers at MBARI and The Monterey Bay National Marine Sanctuary (MBNMS) have been studying the benthic communities on and around Sur Ridge. Here, climate change, pollution, fishing, and other human activities may impact the health of deep water coral communities. Various activities to understand the influence of natural and human factors on coral communities are underway or planned, such as experimental translocation of corals and related coral growth studies. An autonomous lander equipped with stereo cameras and sensors (acoustic, optical) would facilitate studies of coral communities.

To meet the needs of a wide variety of research groups and to transfer technologies that would have conservation and management impact at scale, we propose to design and build a modular and cost-effective next generation lander with the following requirements:

· Stereo Imaging (minimum of 1080p resolution)

· Ability to add on contextual sensors (O2, pH, CTD, etc…)

· Ability to add on novel sensors such as the 3G-ESP

· Tethered (for live feed) or autonomous operation

· Depth rating of 1500 meters

· 360 degrees of visual coverage

· Have a modular platform that can accommodate a number of deployment scenarios (including the ability to hover over or land on rocky outcroppings)

· Ability to count fish up to 2 meters off the seafloor, 4 meters from lander

· Objectives – 
Based on a visual tools workshop held at MBARI in April 2015, as well as many other discussions, it has been identified that there is a need for more cost-effective observation platforms that can provide both visual and environmental data at multiple stations and in different habitats. For example, currently there is no cost-effective way to survey mid-depth (50-300m) rocky habitats for their fish population abundance and size structure through multiple deployments up and down the coast in order to inform stock assessments. 

What we are seeking to perform with this project is design a system which couples a stereo imaging capability with a customizable instrumentation package. For those groups currently relying on stereo video only, the addition of oceanographic sensors may provide more context to their captured footage. While other researchers, utilizing a particular piece of instrumentation, can benefit from the addition of video footage to ground truth their data.

· Intended Use of Results – 
Based on the results of the prototype to be built in 2017, additional units will be built by MARE (Marine Applied Research and Exploration). These units will be deployed along the entire west coast as a part of a broader survey.
Methods – Describe how the proposed methods and analytical techniques will achieve the activity objectives. This description should include the following, as applicable:
· Procedures – 
The method of deployment will entail the use of ships of opportunity. The Benthic Observation System (BOS) will be launched at a specific site. The BOS will be lowered to the seafloor and then capture approximately five minutes of 360 degree stereoscopic imagery. The BOS will be raised a few meters off the seafloor and the ship will move approximately 10 meters. The BOS will be re-lowered to the seafloor and video captured. This will be repeated approximately 10-15 times. At this point, the BOS will be recovered to the deck and the ship will move to a new location, perhaps miles away, and the procedure repeated.

· Collections – 
There will be no collection of samples.

· Schedule – 
A deployment is planned for the Fall of 2017, commencing in either late September or early October.

Environmental Impacts: Summarize the direct and indirect impacts (effects) of the proposed activity. Direct impacts are those caused by the permitted action which occur at the same time and place. Indirect impacts are those caused by the action that are later in time or farther removed in distance, but still reasonably foreseeable. Explain how the benefits of the research will outweigh the disadvantages or environmental consequences in both the short and long term. 
Photographs or schematic representations of equipment to be deployed: 
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