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Abstract

The introduced emerald ash borer (EAB) represents the costliest invasive forest insect in US history, causing signi cant mortality of ash
species across much of eastern North America as well as in Colorado and Oregon. Few surviving overstory ash trees exist in areas rst
invaded by EAB, such as the Lake States region; however, forests with healthy, mature ash remain in recently invaded regions, such as
the northeastern United States. Given the importance of ash to cultural lifeways of Indigenous peoples and the ecology and economies of
working forest lands, there is growing interest in applying protection measures to maintain ash in forested settings. We further develop our
call for species preservation by presenting Indigenous and Western science case studies of ongoing efforts to mitigate the impacts of EAB,
illustrating speci c¢ applications of these strategies for meeting different preservation goals in lowland and northern hardwood forests in
northeastern North America.

Study Implications: The introduced emerald ash borer (EAB) threatens to functionally eliminate ash species from large portions of the
United States. Although the impacts of EAB are now widespread in many areas, portions of the United States, such as the Northeast,
still contain forests with healthy, mature ash. This presents a unique opportunity to apply the integrated pest management strategies and
knowledge gained from other invaded regions to preserve the cultural and ecological values provided by ash in the forest. Multistakeholder
partnerships built around preserving the cultural and ecological values of ash have provided a powerful approach for sustaining ash into the

future.
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The introduction of nonindigenous insects and pathogens
(NIIP) threaten many tree species around the globe (Rams eld
et al. 2016), often resulting in losses of timber, alterations in
ecological, biological, and habitat functions, and signi cant
consequences for the important traditional uses and values
these trees provide to Indigenous peoples and other cultures
(Costanza et al. 2017; Turner et al. 2009). In North America,
NIIP have affected dozens of tree species (Lovett et al. 2016);
they have led to the functional extirpation of American
chestnut (Castanea dentata), steep declines in American elm
(Ulmus americana), American beech (Fagus grandifolia), and
eastern hemlock (Tsuga canadensis), and now threaten all ash
(Fraxinus) species.

Emerald ash borer (EAB; Agrilus planipennis), a nonin-
digenous insect from Asia capable of killing a healthy ash

tree in three to ve years (Cappaert et al. 2005), has caused
widespread ash mortality in eastern North America in recent
years, rapidly becoming the costliest invasive forest insect
in US history (Aukema et al. 2011; Herms and McCullough
2014; Kovacs et al. 2010). Initially detected in southeastern
lower Michigan in 2002, it was likely introduced on solid
wood packing material associated with global trade in the
early to mid-1990s (Siegert et al. 2014). Since 2002, estab-
lished EAB populations have been found across much of
eastern North America (CFIA 2023; EAB Info 2023) and
geographically isolated infestations have occurred west of
the Great Plains, including Colorado (2013) and Oregon
(2022). Beyond the commercial value of ash timber, ecologi-
cal value of ash in forested habitats, and the associated costs
of treatment, removal, or replacement of ash in urban and
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residential settings, is the wide array of signi cant cultural
values that ash trees provide to Indigenous cultures as an
important cultural keystone species (Benedict and David
2000; Garibaldi and Turner 2004; Siegert et al. 2023). Black
ash (Fraxinus nigra), also known as brown ash, basket ash,
and swamp ash, has a long history of being used in Tribal
lifeways, ceremonies, medicines, oral traditions, and leg-
ends (Costanza et al. 2017; Diamond and Emery 2011), and
is particularly vulnerable to EAB infestation (Siegert et al.
2023) ( gure 1).

In the eastern United States, EAB continues to rapidly
spread across the landscape but trees and forests with
healthy, mature ash remain, particularly in recently invaded
regions of the northeastern United States, where EAB
impacts are currently less widespread. Given the impor-
tance of ash both to cultural lifeways of Indigenous peoples
as well as to the ecology and economies of working forest
lands, there is growing interest among Tribal Nations, pub-
lic and private landowners, loggers, foresters, and managers
in applying various protection measures to maintain ash in
rural forested settings threatened by EAB. Effective insecti-
cide treatments exist for protecting mature ash trees ( gure
2); however, these have largely been considered in the con-
text of residential or urban settings, leaving key knowledge
gaps in how best to approach long-term preservation of ash
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in forested contexts. Moreover, preservation of nonliving
ash components, such as seeds or wood splints for cultural
uses, require coordination and broader community engage-
ment to ensure cultural and ecological values of this species
are sustained into the future.

Here, we further develop our call to action (D’Amato et
al. rst paper in this issue) to protect ash in forested settings
by revisiting the primary goals of species preservation in the
context of NIIP ( gure 3) and associated strategies for meet-
ing these goals. We present Indigenous and Western science
case studies of ongoing efforts to mitigate the impacts of
EAB, illustrating speci ¢ applications of these strategies for
meeting different preservation goals in lowland and northern
hardwood forest ecosystems in northeastern North America.
Although framed around the current threat posed by EAB,
our goal with this work is to develop a broad framework for
species preservation and generate greater recognition of the
importance of these strategies as part of adaptive manage-
ment to current and future NIIP.

Case Studies of Ash Preservation in
Northeastern Forests

Preserving species and their cultural, ecological, and eco-
nomic values is not a new concept in the elds of forestry

Figure 1 Black ash is a cultural keystone species and (a) an ecologically important component of northern forested wetlands. (b) An emerald ash

borer killed black ash showing larval feeding galleries etched into the wood under the bark. (c) Examples of black ash baskets from Indigenous artisans
from New York, Maine, Michigan, and Minnesota. Baskets (left to right) crafted by Angello Johnson (Saint Regis Mohawk Tribe), Kelly Church (Match-E-
Be-Nash-She-Wish Tribe), Richard Silliboy (Mi kmaq Nation), Gerald Butch Jacobs (Passamaquoddy Tribe at Pleasant Point Sipayik), Sheila Kanieson
Ransom (Saint Regis Mohawk Tribe), and Michael A. Benedict (Saint Regis Mohawk Tribe). Photo credits: N. Siegert.
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