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Proposed Work:    Notable “recolonization” events of river spawning lake whitefish have recently occurred. This project seeks to delineate the natal origin and determine the proportional contribution of whitefish larvae produced from major tributaries of Green Bay vs. offshore reefs in Green Bay and Lake Michigan proper using otolith microchemistry.  

The primary objective of this project is to determine, using otolith microchemistry, the spatial resolution in which trace elements in otoliths (i.e., micro-chemical fingerprints) can be used to appropriately delineate the natal origin of whitefish larvae produced from the major tributaries of Green Bay vs. offshore reefs in Green Bay and Lake Michigan proper.  The first step in developing a comprehensive management strategy to sustain the whitefish population in Green Bay will be to determine when and where larvae are being produced and in what proportion.
Previous genetic assessments of whitefish spawning in the Menominee River suggest that adult whitefish are an admixture of the existing stocks. Consequently, using genetics is not an effective tool for determining natal origin of whitefish spawning in the Fox, Menominee, Peshtigo, and Oconto Rivers. However, otolith microchemistry offers an alternative method for determining natal origin of whitefish spawning within these tributaries (and reefs), but we must determine the spatial resolution for which otolith microchemistry can be used to discriminate natal location and if these chemical signatures are temporally stable.

Larval whitefish will be sampled from numerous locations throughout Green Bay in 2017 and 2018 during: 1) early spring right after larval emergence and subsequent drift from four Green Bay tributaries (Menominee, Peshtigo, Oconto, and Fox Rivers) and six reefs (Green Bay and Lake Michigan); 2) mid-spring during pelagic drift while larvae of different natal origin are potentially mixing (80 locations in upper and lower Green Bay) and; 3) mid-summer after age-0 juveniles have transitioned to a benthic life history.  This will take place during late summer in the open waters of Green Bay from76 sites across 12 general areas.  Together, these samples will be used to determine the total proportional contribution of natal areas to the Green Bay whitefish metapopulation and at different times of the year.
We will use laser ablation inductively-coupled mass spectrometry to determine if otolith concentrations of barium (Ba), lithium (Li), magnesium (Mg), manganese (Mn), and strontium (Sr) vary among whitefish larvae collected from each spawning location. We will use discriminant function analysis (DFA) to evaluate our ability to discriminate among larval whitefish collected at different spawning locations using otolith microchemistry. When available, we will use historic water chemistry data available from USGS’s National Stream Water-Quality Monitoring Network coupled with chemical analysis of annual water samples we collect at each location to help address potential spatial and temporal patterns observed in otolith microchemistry.  

Project location:  Wisconsin tributaries to Green Bay including: Menominee, Peshtigo, Oconto, and Fox Rivers.  Presumed spawning sites in Green Bay proper.  Spawning reef locations along the eastern shore of Door County in Lake Michigan. 
Proposed Budget:
	
	Total Annual Cost
	Total for 

Project

	
	Year 1
	Year 2
	

	Student hourly
	$ 13,330
	$ 13,330
	$26,660

	Fringe benefits (3%) 
	   $400
	 $400
	     $800

	Equipment
	--
	--
	

	Supplies
	   $1,270
	   $1,270
	  $2,540

	Contractual
	--
	--
	

	Other
	--
	--
	

	Total Direct Cost
	$15,000
	$15,000
	$30,000

	Indirect cost (0%)
	--
	--
	---

	Total Cost
	$15,000
	$15,000
	$30,000


Budget Narrative:

The funds requested for this project will serve as cash match for funding recently received by PIs Forsythe and Hansen from the Great Lakes Fish and Wildlife Restoration Act. Total project cost was estimated to be $94,419 and the fund requested from the Office of the Great Lakes are providing match of $30,000 over 2 years. We request a total $26,660 to hire several graduate and undergraduate students to conduct the field and laboratory work related to the proposed study. Federally negotiated fringe benefits for UW-Green Bay students are currently set at 3% for a total of $800 in fringe benefits. We further request a total of $2,540 for supplies necessary to carry out this project that may include but are not limited to: waders and safety gear, nets, lights and sorting trays.    
Timetable:

Work on this project will begin January 2017 and continue through December 2018
Milestones


Date

Field work 

March – August 2017

Data Analysis

June 2017–October 2018

Quarterly reports 
April 15, 2017; July 15, 2017; October 15, 2017; January 15, 2018; April 15, 2018; July 15, 2018; October 15, 2018

Final Report due
December 31, 2018

Deliverables:  The key product of this project will be a tool to determine the natal origin of whitefish in Green Bay, which will be shared with appropriate stake holders including the WDNR, USFWS, and MDNR.  Study findings will be disseminated via quarterly and final reports, peer-reviewed publications, talks and seminars at technical symposia. The target audience for this work will be Great Lakes fishery managers primarily responsible for whitefish management. Presentations will also be given widely to non-technical audiences. We will also disseminate our progress and findings using social media as a means of providing public education and to reach a broader audience. We will engage professional and public stakeholders in discussion of our findings via an active presence on Twitter and Facebook. Although the major focus of our outreach efforts targets Lake Michigan and more broadly the Great Lakes, results from the proposed project will also be of value to groups working on smaller inland bodies of water. Finally, we will publish our findings in peer-reviewed journals to reach the professional scientific audience, including the Journal of Great Lakes Research, Transactions of the American Fisheries Society, and Limnology and Oceanography.
