 Transforming USGS’s Ecosystems Observing Capacity with Long-range 
Autonomous Underwater Vehicles


I. GENERAL INFORMATION

A. Introduction

Researchers at the Monterey Bay Aquarium Research Institute (MBARI) have agreed to participate in a research project related to a thematic priority of the Deepwater Ecosystems Branch at the Great Lakes Science Center (GLSC).  The project will deploy technology held by MBARI to document plankton abundances and production at the lake-wide scale in Lake Michigan.  MBARI has committed to transport their long range autonomous underwater vehicle (LRAUV) to a deployment site in Lake Michigan, assemble, and operate it, disassemble it, and ship it back to California.  MBARI will coordinate shipping, vehicle set up, deployment, and recovery of the vehicle, and provide local and remote support staff during data collection.  The entire deployment will last less than a month.  MBARI scientists will also participate in the interpretation, and communication of results.

B. Background

The Great Lakes Science Center has identified lower trophic level studies as a thematic priority within their Deepwater Ecosystems Branch.  In particular, gaining an understanding of the abundances of both phyto- and zooplankton and determining the best way to monitor these food web components are high research priorities.  LRAUVs have a high potential to assist with monitoring of lower trophic levels, as has been demonstrated in other locations such as Monterey Bay, California.  GLSC engaged MBARI’s AUV program lead in December 2013, and since developed a project and secured funding to run a pilot study in Summer 2015.

C. Scope

The overall goal of the project is to demonstrate the transformative capacity of LRAUVs in conjunction with satellite- and vessel-based monitoring to describe regional patterns in plankton abundances and their contributions to carbon fixation and food web spatial structure.  There are three specific research objectives:

1. Compare spatial patterns in surface and deep chlorophyll and primary production to satellite-derived chlorophyll and primary production across a transect through Lake Michigan.  The exact length of the transect will be determined, but will be on the order of a 1000 km.
2. Measure zooplankton abundances and the degree of spatial correspondence to phytoplankton across Lake Michigan
3. Demonstrate the science and management benefits of LRAUV characterization of plankton communities “at scale”

The research will take place during July of 2016 and will deploy a LRAUV in Lake Michigan.  Over the deployment the LRAUV will traverse the entire lake collecting data about chlorophyll concentration and proxies for zooplankton abundance.

II. WORK REQUIREMENTS

A. Technical Requirements

MBARI will undertake the following activities:
· Ship the LRAUV and support equipment to USGS’ operating base in Cheboygan, MI
· Purchase and have a primary battery pack “drop shipped” from manufacturer to Cheboygan for installation in the LRAUV
· Provide a local (MI-based) operator to assemble and deploy the vehicle, and coordinate with the captain and science party during the mission, recover the LRAUV at the end of the mission, and disassemble, pack, and ship the vehicle back to MBARI headquarters
· [bookmark: _GoBack]MBARI will be prepared to recover the AUV and recharge its battery at a convenient point during the mission, or ten day into the mission, whichever comes first.mod
· Package and share output data back to USGS
· Provide advice during data preparation, analysis, and interpretation of results.

MBARI’s compliance will be measured based on the satisfactory completion of the activities indicated above within the timeframe indicated.

B. Deliverables

	Deliverable
	Delivery date(s)
	Point of delivery

	Output data from LRAUV mission in Lake Michigan
	September 1, 2016
	David Warner



III. SUPPORTING INFORMATION

A. Place of Performance

Lake Michigan (including state waters of MI, IL, and WI); and USGS’s Vessel Base in Cheboygan, MI

B. Period of Performance

September 22, 2014 - September 30, 2016

C. Government Furnished Property (GFP), list property and its value.

Not applicable

D. Special Considerations:

The remote operator must have expertise in operation of the vehicle.  The local operator must have expertise in vehicle assembly, deployment, field program coordination, retrieval, and shipping.

