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 Mercury in Terrestrial Environments:

A Large-Scale Assessment of Bioaccumulation and Food Web Transfer

In Three Habitat-Specialist Songbirds

Description of Research Project
Objective:  The purpose of this research is to understand the extent to which mercury and its neurotoxic form, methylmercury, is accumulating in the leaf litter and associated biota of terrestrial forests in the Catskill Mountains of New York State.  The three main objectives of this research are to: 1) identify the food web pathways of mercury transfer and bioaccumulation in each of three forest types arrayed along an elevational gradient: low-elevation deciduous forest, mid-elevation mixed hardwood-coniferous forest, and high-elevation spruce-fir forest;  2) identify the degree to which mercury is methylated and therefore biologically available as a neurotoxin in the leaf-litter of these three focal forest types;  3) in collaboration with other mercury-focused research teams in the Northeast, identify broad-scale terrestrial patterns of biotic mercury accumulation in northeastern North America.  
Approach:  This research focuses on three avian species that will serve as bioindicators of mercury accumulation in each of the three forest types.  Bicknell’s Thrush (Catharus bicknelli), Hermit Thrush (C. guttatus) and Veery (C. fuscescens) are strictly terrestrial, insectivorous, song birds.  They are similarly sized, are closely related taxonomically, and their geographic ranges overlap. However, their preferred breeding habitats in the Northeast are divided along an elevational gradient.  By measuring the three species’ mercury and methylmercury levels within the same watershed, I will be able to compare relative contamination pressures along this elevational gradient.  In addition, I will initiate novel investigations into the methylation of leaf litter and into the food web transfer of methylmercury at each site.  My research focuses on the Esopus Creek Watershed, a catchment area for the Ashokan Reservoir which provides approximately 40% of the drinking water for 9 million people in New York City and is a known area of mercury accumulation with fish consumption advisories in effect.   This research will also have a strong collaborative component:  currently there are ongoing studies of mercury accumulation in Catharus populations of Vermont and New Hampshire, and these will provide valuable data to compare with the findings of this study.   

Expected Results:  This study will expand mercury monitoring efforts to terrestrial environments where the patterns of accumulation are poorly understood, and it will identify biological hotspots where contamination risk to humans and wildlife is greatest.  This information will help to inform the critical policy debate over the necessity and magnitude of mercury emissions reductions during the coming century. 

Results to Date:  Field research has been on-going in the Catskills region since May 1, 2008 and will continue through December 2008.  The following is a description of the field work and data collection that has occurred between May and August 2008.
· Three permanent sampling transects were established at 1600’ elevation, 2600’, and 3800’.  I am currently awaiting a permit from the New York City Department of Environmental Protection to establish a transect at 600’ along the shores of the Ashokan Reservoir.  Each transect is 500 m in length, and 10 evenly-spaces sampling sites were established on each transect.  Together these transects allow me to sample from the spruce-pine-oak plantation forests of the reservoir through beech-birch-maple forests of low and mid elevations and up into spruce-fir forests of the highest elevations.  This sampling protocol therefore encompasses terrestrial forests from the watershed terminus back up into its headwater streams.
Physical Samples
· Monthly from May through August I  collected the following at each sampling site:

1. Leaf litter in a 10 cm x 15 cm square

2. Clipped leaves from one healthy mid-level understory sapling

3. Soil cores including a mineral and organic horizon
Invertebrate and Amphibian Samples

1. Bi-monthly beginning in May I collected the following at each elevation:

1. 10 spiders

2. 10 centipedes/millipedes

3. 10 beetles

4. 10 tail-clippings from Red-backed Salamanders

Avian Samples

· Avian sampling periods are divided into Early (1 May – 25 June), Mid (1 July – 1 August), and late (15 August – 15 September).
· During the Early period I captured 15 low elevation Veery, 12 mid-elevation Hermit Thrush, and 15 high elevation Bicknell’s Thrush.  
· During the Mid period I captured 12 low elevation Veery, 8 mid-elevation Hermit Thrush, 12 high-elevation Bicknell’s Thrush, and 8 reservoir Hermit Thrush.
· During the Late period I captured 5 high-elevation Hermit Thrush.
· From each of these birds I collected the following:
1. 2-3 microcapillary tubes of whole blood stored in sterile vacutainers
2. Rectrix 5 from each side of the tail
3. Clippings of claw from each foot
4. Fecal samples when possible
5. Morphometrics
6. Latitude and Longitude of capture site
All samples are currently stored in deep freeze or are freeze dried.  I will begin laboratory analysis of mercury and methylmercury in mid-December 2008 in the Syracuse University lab of Dr. Charles Driscoll.  Analysis will take place in direct collaboration with Dr. Driscoll and his lab manager Mario Montesdeoca.
Further Work

· Litterfall traps -- deployed at all elevations in September -- will be collected for analysis in early December.
· Lab work during the winter of 2009 will inform the protocols for data collection in summer 2009.
· During the summer 2009, I expect to repeat, with refining, the protocol followed during summer 2008.
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