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Abstract
In 1904 Cryphonectria parasitica, a pathogen that causes the chestnut blight was identified in New York, likely arriving from the shipping industry. The chestnut blight has wiped out 99%
of American chestnuts, and in 1983 The American Chestnut Foundation (TACF) was formed. The American Chestnut Foundations goal is to establish blight-resistant American chestnut
trees back into the eastern hardwood forests. The objective of this project is to identify possible suitable habitat for American chestnuts in five Eastern U.S. states using saturated
hydraulic conductivity, soil pH, and soil slope. With these maps, the TACF will have areas to search for surviving American chestnuts to increase genetic diversity in their future
generations. They will also have suitable habitat mapped out for future chestnut planting research sites. Known tree location data for Pennsylvania was used to identify a preference soil
type for habitat suitability, due to lack of tree locations for other states.

Background

Outputs

In the early 1800s, about 25 percent of the hardwood
forests in the eastern United States was comprised of
American chestnut trees (Figure 1)(Burnham, 1988).
The chestnut trees had a large range from Maine to
Alabama. American chestnuts at the time were
incredibly important to the economy with the chestnut
seeds being a great source of food for wildlife and for
humans, while the wood is great for building, shingles,
and roofs (Fei, 2012). In 1904 Cryphonectria parasitica
a pathogen that causes the chestnut blight, arrived in
America, this fungus attacks the trees and kills it. In
1983 The American Chestnut Foundation (TACF) was
formed. Their goal is to establish blight-resistant
American chestnut trees back into the eastern
hardwood forests. Their plan is to cross breed Chinese
chestnut trees (Castanea mollissima) with American
chestnut trees (Castanea dentata) (Hebard, 1994). The
final goal is for the crossbreed to contain about 98.5%
American chestnut genes but carry the blight resistant
gene from the Chinese chestnut.

• Identification of suitable habitat in OH 1724 sq mi, PA
(6793 sq mi), NJ (343.4 sq mi), VA (7969 sq mi), and
WV (5745.7 sq mi) (Figure 2).
• Suitable habitat for American chestnuts in state forests
(Figure 3)
• An American chestnut range map overlaying suitable
habitat (Figure 4)

Outcomes and Lessons Learned
Figure 2. American Chestnut Habitat map
showing suitable vs non suitable habitat for
Ohio using Ksat, pH, and slope.

Problem Statement
The main objective of this project is to use geographical
information systems (GIS) to identify suitable habitat
for American chestnuts to grow and survive in. The
States being examined were Pennsylvania, Ohio, New
Your, Virginia, and West Virginia. The preferred habitat
was determined using soil preferences of pH, slope,
and saturated hydraulic conductivity (ksat).

Approach
• Identify preferred soil characteristics from known
American chestnut tree locations in Pennsylvania.
• Collect soil data from USGS Web Soil Survey.
• Using ArcGIS and the soil data, create a map for PA,
NY, OH, VA, and WV.
• Add a state forests layer to PA Create a range map
with the original range and the determined suitable
habitat.

The results of this project is a great way for the American
Chestnut Foundation or anyone to start searching for
American chestnuts trees. Having a better layout for
searching for the trees will reduce the cost and increase
the likelihood of finding them, which is a better
investment for a smaller organization. For the ACF, these
maps are a starting place as they get more in depth
information, like more tree locations, or more in depth
preferred soil types they can refine these maps. With
using PA known tree locations as a general preference for
all the states, having tree locations from all the states
could have had a more refined data selection. This map is
not the end product for the ACF, with this they can
continue to build off it to make it better and update it as
time goes on, it’s a great beginning for them.
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