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TITLE: Evaluating Black Ash (Fraxinus nigra) Decline in the upper Mid-West  
LOCATION: Minnesota, Michigan, Wisconsin 
DURATION: Year 2 of 2-year project     FUNDING SOURCE:  Base 
PROJECT LEADER: Brian Palik, USDA Forest Service, North Central Station, 218-326-7116, 
bpalik@fs.fed.us 
COOPERATORS: Mike Ostry, Rob Venette, Kathy Ward, USDA Forest Service, North Central Station  
 
PROJECT OBJECTIVES: 1. Use FIA plot data to assess the regional extent of black ash decline in the 
upper Mid-West. 2. Relate decline occurrence and variation to mapped landscape-scale climatic, 
physiographic, and edaphic data.  3.  Using results from objectives 1 and 2, conduct field evaluations of 
decline and mortality percentage within selected heavily impacted ecosystems.  4.  For these on the ground 
surveys, quantify relationships between decline severity and cultural features, such as roads and forest 
management activity.        
 
JUSTIFICATION: Our proposed project addresses the selection criteria as follows: 

a. The project is directly linked to FHM detection monitoring, which is indicating widespread black ash 
decline in parts of the region; 

b. Geographic scale:  black ash is wide-spread in the mid-west and northeastern region.  Our results 
will be useful for interpreting decline patterns over much of this region. 

c. Biological impact and/or political importance.  Black ash is a significant tree component of riverine 
and palustrine wetlands throughout the region.  Its decline and widespread mortality will 
fundamentally alter the function of these ecosystems and result in a reduction in availability of a 
unique timber resource, as well as a valued source of wood for native American basketry. 

d. The project utilizes available data, with only limited collection of new, thus it has high probability of 
success. 

 
DESCRIPTION:   
a. Background: Black ash decline has been noted in the upper mid-west and the northeast over the last 
decade (Livingston and White 1997; USDA Forest Service 2004).  The favored hypothesis to explain this 
phenomenon is May drought (Livingston and White 1997).  Drought stress during this period weakens the 
tree, leading to decline and mortality.  The actual regional extent of decline is not well quantified, nor is there 
a good understanding of how decline varies within the region, or how landscape factors may predispose trees 
to mortality.  For example, the probability of decline may be a function of climatic, physiographic, and 
edaphic variation.  Understanding if decline varies in relation to mapped spatial data that integrates these 
landscape characteristics will facilitate development of models to predict the occurrence of decline 
phenomena.  

There are several regional factors that make understanding black ash decline more complex, but also 
a priority.  First, black ash occurs in wetlands that once supported American elm.  Loss of a second dominant 
tree species from these ecosystems would likely have consequences on ecosystem function.  Being able to 
predict when and where loss may occur will be important ecologically.  Second, the emerald ash borer (EAB) 
is now causing significant ash mortality in parts of the region.  Understanding black ash decline prior to 
potential impact from EAB will be important for understanding the true ecological impact of this pest.  
Finally, mortality of black ash in wetlands often is associated with cultural features that disrupt site 
hydrology, e.g., roads that block flow across a wetland, causing one side of the road to be too wet.  
Understanding how site level factors contribute to black ash decline is important for understanding the 
severity of a regional, drought induced decline phenomenon.         
 
b. Methods: Our project utilizes available data derived from FIA plots, as well as available mapped spatial 
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data on landscape ecosystems.  We are utilizing FIA plot data to quantify black ash decline in Minnesota, 
Wisconsin, and Michigan (Objective 1). We are stratifying plot data within regional landscape ecosystems in 
each state (e.g., Albert 1995 for Michigan) to quantify variation in decline as a function of regional climate, 
physiography, and soil (Objective 2).  We will use results from Objective 2 to select apparent highly 
impacted ecosystems in Minnesota for field evaluation, quantifying percent decline and mortality at selected 
sites (Objective 3).  Finally, at the field locations, we will relate black ash decline to cultural features that 
may alter site hydrology, including road location and constructed drainage and recent timber management 
activities (Objective 4). 
 
c. Products: This project will produce 1) maps of black ash decline within Michigan, Wisconsin, and 
Minnesota, stratified within regional landscape ecosystems; 2) a predictive understanding of the relationship 
between decline probability and landscape-scale site characteristics; 3) selected on-the-ground assessments 
of actual decline and mortality severity; and 4) guidance as to the importance of on-site features at increasing 
decline. 
    
d. Schedule of Activities:   Year 2-Continued assembly and summarization of regional and spatial data, 
specifically for WI and MI; predictive model development and summarization of regional data; field 
sampling of black decline and mortality in MN; report of comprehensive project results.    
 
e. Progress/Accomplishments: FIA data were obtained from cycles 4 (1977), 5 (1990), and 12 (2003) for 
plots that contain black ash (Figures 1&2). In each FIA plot, variables of interest include: 
 

• # and volume of all trees and live black ash trees per acre 
• # and volume of all dead trees and dead black ash trees per acre 
• # and volume of live black ash trees with decline per acre 
• stand age 
 

Figures 1 and 2 demonstrate that black ash occurs broadly in the northeastern half of Minnesota and that 
decline/mortality occurs in distinguishable pockets.  Currently, these maps only reflect the presence/absence 
of black ash and decline/dieback.  True FIA plot locations and associated data are being integrated with 
STATSGO mapping units in ArcGIS.  STATSGO provides detailed information on soil and hydrologic 
features, which we believe may be driving factors related to decline.  We mapped the 2004 Minnesota black 
ash dieback/decline areas from NA-S&PF sketch maps on a Gap Analysis Program (GAP) black ash land 
cover shapefile (Figure 3). Areas of intense dieback/decline captured in the sketch map seemed to be 
associated with roads.  A MN highways shapefile was overlayed, and the distance of each sketch-mapped 
polygon to the nearest highway was measured.  We then randomly selected an equal number of black ash 
stands within the GAP layer and the distance of these stands to the nearest road was measured.  Forty percent 
of the dieback/decline areas were located within 1 mile of a highway and 80% were located within 5 miles 
(Figure 4).  This pattern was significantly different from the pattern expected from random chance 
(P<0.001).  In the next year of the project, we will continue to work with Mark Hansen (FIA) to obtain actual 
plot data where possible for analysis and we will continue to develop/refine our landscape models 
(expanding to WI and MI).  We will begin activity on objectives 3 and 4.  To this end, a cooperative 
agreement has been established with the U of MN to fund a technician who will collect and analyze field data 
on selected black ash sites with and without ash dieback in 2006.  
 
COSTS: 

YEAR 2 Item Requested Other Source 
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FHM EM 
Funding 

Funding 

           Administration Salary $15,500 0.3 FTE NCRS 
  Overhead    $5015   
  Travel    $3000 $1500 NCRS 

Procurements Contracting $30,000   
  Equipment    
  Supplies  $500 NCRS 

Total  $53,515   
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Figure 1.  Plots with ash crown damage Figure 2.  Plots with ash mortality.

 

 

Figure 4.  Proximity of decline areas to highways,
MN 2004 

 
 
 

Figure 3.  Black ash decline and dieback, 2004
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