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Invasive species

• A species that has been spread to a new area where it causes: 
environmental, 
economic, and/or 
human and animal health impacts



Species introduction rates have been increasing 
over time

Seebens et al. 2017. Nat. Comm.



The United States is a hotspot for species invasions

Seebens et al. 2017. Nat. Comm.
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Effects of invasive species can be dramatic

Kudzu Vines Zebra Mussels Emerald Ash Borer



Not all invasive species cause obvious changes. 

• Instead, changes can be subtle.

• But enough subtle changes to an ecosystem 
can trigger dramatic consequences.



Links between invasive plants and Lyme disease
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Lyme disease in the US

Costs nearly $1 billion annually 
for diagnosed 

Lyme disease cases

Hook et al. 2022 Emerg Infect Dis
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Pennsylvania is a 
national leader for 
Lyme disease cases





Links between invasive plants and Lyme disease

Uninvaded forestInvaded forest

Dense thickets of invasive understory shrubs



Links between invasive plants and Lyme disease
Focal invasive shrub: Wineberry
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Invasive plants create ideal habitat for ticks

Black-legged tick: Main vector of Lyme disease



Invasive plants create ideal habitat for ticks

Invaded Forest
cooler, more humid

Uninvaded Forest
hotter, less humid

Ginsburg et al. 2017 PLOS ONE
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Invasive plants create ideal habitat for mice

White-footed mice: great reservoir for Lyme disease bacteria



Invasive plants create ideal habitat for mice

Invaded Forest
cooler, more humid, more snacks

Uninvaded Forest
hotter, less humid, less snacks

White-footed mice: great reservoir for Lyme disease bacteria

Persons & Eason 2017; Williams et al. 2009
X



Invaded Forest
cooler, more humid, more snacks

Uninvaded Forest
hotter, less humid, less snacks

Persons & Eason 2017; Williams et al. 2009

Ideal habitat for ticks and mice increases 
tick-mice encounter rates
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Invasive plants create predator-free environments 
and increase mouse populations

Levi et al. 2012; Hofmeeseter et al. 2017
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Invasive plants attract deer

Invaded Forest
cooler, more humid, more snacks

Uninvaded Forest
hotter, less humid, less snacks

White-tailed deer: Poor reservoir for Lyme disease bacteria

X
Averill et al. 2018



Deer are big and feed a lot of ticks, 
increasing tick populations

ticks on deer head
ticks on mouse ear
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