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Background: 

Increases in methylmercury bioavailability are ubiquitous across North America because of the anthropogenically-generated remobilization and re-distribution of mercury (Hg) through air emissions.  Investigations into the fate, transfer and biotic uptake of mercury have demonstrated hydrology and biogeochemistry play major roles in placing ecosystems and their inhabitants at risk (Watras and Huckabee 1994; Mason et al. 2004). To best measure these risks, the Common Loon (Gavia immer) has been frequently used as a standard and has been selected as a primary indicator species for northern lakes in North America (Wolfe et al. 2004).  Long-term sampling indicates northeastern North America poses some of the greatest risks continentally (Evers et al. 1998; 2003).  Comparatively, local “hotspots” also exist across North America, including aquatic systems in Voyageurs National Park, Minnesota (VNP).  Between 1992 and 1998, a total of 291 loons were sampled in Minnesota including 106 in VNP between 1992 and 1997.  Loon sampling in VNP was primarily on Rainy, Kabetogama, and Namakan reservoirs.  Two natural lakes were sampled during this period, including Ek and Mukooda.

This investigation is being proposed in concert and full collaboration with the formal VNP project “Assess the impacts of international lake level management by using an interdisciplinary approach:  Common Loon (Gavia immer) nest success.” Co-investigators for the formal VNP project are Cory Counard MacNulty of Sigurd Olson Environmental Institute, Northland College, Ashland, Wisconsin and myself.

Study Lakes:

There are 15 pre-selected natural lakes that will be targeted for loon surveys and sampling (Appendix 1).

Objectives:
I propose we non-lethally use appropriate samples from the Common Loon (e.g., blood, feather, and abandoned eggs) to investigate the following objectives.  Because MPCA and VNP have different objectives and interests, I include objectives for both agencies.  MPCA funding will only be used for MPCA objectives.

1. Determine Hg exposure and risk to Common Loons in natural lakes and reservoirs at VNP (MPCA efforts only on a suite of 15 natural lakes; VNP efforts on reservoirs);

2.  Relate Hg levels in loon prey items (e.g., yellow perch) with loons (in conjunction with 

ongoing MPCA efforts and potentially VNP efforts);

3.  Relate current Common Loon Hg levels to those measured by the P.I. before the rule 

curve in 2000 (VNP objective); and

      4.  Estimate Hg risk to wildlife using a recently-developed wildlife criterion value based 

on total Hg in unfiltered water, Hg measurements in loon prey items, and loon Hg levels 

(in conjunction with ongoing MPCA efforts and potentially VNP efforts).

Methods:

Substantial experience by staff at BioDiversity Research Institute (BRI) provides data standardization that will be comparable with other more robust datasets in the Northeast.  Standard protocols developed by Evers and used widely in the Northeast by the Northeast Loon Study Working Group will be used for the objectives. They include:

1. Survey all 15 MPCA study lakes (Appendix 1) in June and July to determine hatching times of chicks.  Capture of adult and young-of-the-year loons will be through night-lighting developed by Evers (2001); collection of abandoned eggs will occur during routine nest monitoring.  Adult blood sampling will be emphasized except on lakes <60 acres, where juvenile blood sampling is preferred.  Eggs will be opportunistically collected; because egg and female blood Hg levels closely correlate (r2=0.79; Evers et al. 2003), they will be useful for assessing Hg risk on specific waterbodies.  Sampling efforts on reservoirs will be conducted outside of MPCA funding. Sample processing and analysis follow Evers et al. 1998.  All samples will be analyzed at Texas A&M Trace Element Research Lab and University of Pennsylvania Animal Health Diagnostics Lab.

2. Adult male and female blood Hg levels of loons exhibit a strong correlation with prey fish Hg levels (whole body analysis).  In Maine, the relationship has an r2 of 0.75 for females and an r2 of 0.71 for males when comparing to the cumulative whole body prey fish Hg levels for 4 size classes (5-10cm, 10-15cm, 15-20cm, and 20-25cm) (Evers et al. 2004).  Because loons feed on all size classes, this provides an approximate Hg dose to loons on the breeding territory.  To achieve the best relationship, sampling should be for (1) species of interest to loons (i.e., yellow perch), (2) within the loon breeding territory, and (3) within one week of taking loon blood samples (therefore, in July or August).  I have been using composites of 5 individual fish within each size class.

3. In conjunction with loon nest monitoring for the VNP reservoir project, the breeding status of over 50 loon territories will be well known in 2004.  A BRI biologist from the VNP project will oversee loon capture on the reservoirs.  The reservoir effort will be assisted by Northland College students and will not conflict with time spent monitoring nests.  Loon blood samples from territories on the reservoirs will be compared with those Hg levels taken between 1992 and 1998.  Comparison of blood Hg levels will be made for Rainy and Namakan-Kabetogama Reservoirs.

4. VNP loon, fish, and water Hg levels will be placed within an existing wildlife criterion value model for Hg (Evers et al. 2004).  Water and fish Hg values will be provided by MPCA.  Water Hg samples need to be taken within one day and at the same location of the fish samples.

Deliverable:
A final report that characterizes the Hg exposure and risk on 15 MPCA study lakes to loons and other wildlife will be submitted on 1 March, 2005.
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Methods:  survey lake every 10-14 days and determine breeding status.  Contact David Evers when finding hatched chicks

David Evers contact info: david.evers@briloon.org; 207-839-7600

MPCA-BRI study linking water, fish and loon tissue Hg levels


