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PROJECT OBJECTIVES:  
A spatial model of the mass of forest floor mercury will be constructed along a transect spanning the 
northern coterminous United States. This proposal summarizes work on the 2001-2002 data and requests 
funding to add the states of the Northeastern region and analyze 2003-2004 samples. 
 
JUSTIFICATION:  
a. Linkage to FHM Detection Monitoring 
Support from the Evaluation Monitoring (EM) component of Forest Health Monitoring (FHM ) is needed 
because current FIA Phase 3 sampling of soils does not include analysis for mercury.  
 
b. Significance in terms of the geographic scale 
A transect across the northern coterminous United States was selected for two major reasons: 1) the 
investigators have relatively easy access to data in these data; the two soils Indicator Advisors are located 
in the North Central and Interior West regions, and 2) much of the deposition of mercury is believed to be 
related to industrial emissions which generally flow into the Northeastern region. The Interior West 
region should be relatively unaffected and the North Central Region should provide a transition.  
 
c. Biological impact and/or political importance of the issue related to fire 
Forest fires release mercury into the atmosphere when the forest floor is consumed while mercury 
concentration in the mineral soil may be unaffected (Amirbahman and others 2004). As industrial 
emissions come under increasing regulation, the contribution of forest fire to the mercury budget is an 
increasingly significant unknown.  
 
d. Feasibility that the project will be successfully completed within 1-3 years 
New data collection is not required. Forest floor samples are collected as part of the Phase 3 sampling 
scheme. This project will fund additional analysis of archived forest floor samples and presentation of the 
results at national meetings. 
 
DESCRIPTION:   
a. Background:  
Upland soils are sinks for mercury (Grigal and others 2000; Kolka and others 2001); some of these sink 
properties may be due to storage or volatilization (Grigal and others 2000; Kolka and others 2001). 
Climatic factors influencing microbial activity may also increase retention (Fleck and others 1999). 
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Forest fires release mercury into the atmosphere when the forest floor is consumed while mercury 
concentration in the mineral soil may be unaffected (Amirbahman and others 2004). 
 
As industrial emissions come under increasing regulation, the contribution of forest fires to the mercury 
budget is an increasingly significant unknown.  
 
b. Methods:  
Samples of the forest floor are collected as part of Phase 3 sampling in the FIA program. 
 
These samples are analyzed for a suite of nutrients and other properties (e.g., total carbon, nitrogen, soil 
pH). Once the laboratory analysis is complete, the forest floor samples are stabilized and archived in the 
Grand Rapids lab. 
 
We propose to use a remove a small part of the archived sample (< 0.5g) and determine the mercury 
concentration. This concentration data will be combined with the total mass and depth of the forest floor 
to estimate the mass of mercury stored in the forest floor. 
 
c. Products:  
The major product will be a spatial model and map of forest floor mercury for a transect across the 
northern coterminous United States.  
 
d. Schedule of Activities: for 2003-2004 samples 
Fall & Winter 2005-06   Obtain samples 
Spring, Summer, Fall, Winter 2006-07 Laboratory analysis for mercury 
Winter & Spring 2007   Create spatial models of mercury storage 
Spring & Summer 2007   Prepare posters and publications 
 
e. Progress/Accomplishments: 2001-2002 samples 
A copy of our original timeline is included for review purposes. 
Fall & Winter 2004-05   Obtain samples 
Spring, Summer, Fall, Winter 2005-06 Laboratory analysis for mercury 
Winter & Spring 2006   Create spatial models of mercury storage 
Spring & Summer 2006   Prepare posters and publications 
 
We identified samples from the 2001 and 2002 panels across two FIA regions: North Central and 
Intermountain West (Fig. 1). Samples were identified for three different purposes. First, one subplot was 
sampled from each plot to define regional variation. Second, every subplot was sampled on 20% of the 
plots to define within-plot variation. Third, a duplicate 5% sample was removed for QA / QC purposes.  
Soil archivists removed a small fraction from each sample (< 0.5g) and mailed them to three different 
laboratories for analysis. Two of the laboratories are operated by the USDA Forest Service, and the third 
is a contractor with the US Geological Survey. We are using three labs for QA / QC purposes.  
Laboratory results are expected early in 2006. 
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Figure 1. Forest floor samples from across the Intermountain West and North Central region (2001-
2002) were submitted for analysis. 

 
COSTS: 
The budget supports 2003-2004 plots in the Intermountain and North Central regions, and all plots from 
the Northeast. USGS assisted with the 2001-2002 samples, but they currently have no support for this 
year. 

 

 Item 
Requested 
FHM EM 
Funding 

Other-
Source 

Funding 
Source 

           Administration Salary 0 0   
  Overhead 0 0   
  Travel 4 000 0   
         

Procurements Contracting 40 250  0   
  Equipment 0 0   
  Supplies 0 0   
         

Total  44 250 0  
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