
How does Ohio get so many non-
native insects?

Samuel F. Ward

Department of Entomology



How does Ohio get so many non-
native insects?

Samuel F. Ward

Department of Entomology

^forest



Liebhold et al. (2013) Diversity and Distributions (39) 14288–14293



Credit: Joe Boggs; https://bygl.osu.edu/node/2262

Elm zigzag sawfly
Larval feeding 
damage

Credit: Kelly Oten, 
NC State University

Spotted lanternfly

USDA-ARS Photo by 
Stephen Ausmus.



https://apps.bugwood.org/apps/gledn/



https://mapsweb.lib.purdue.edu/AFPE/
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Credit: Nathan Cima (Unsplash)
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Scolytines
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Scolytines

Credit: Dylan Hunter (Unsplash)





USDA APHIS

www.teralogistics.com

The propagules



www.teralogistics.com

• Small portion of cargo is 
inspected annually

• Not a true random sample

• Interceptions are reported as 
events, and thus can be 
comprised of one or multiple 
individuals

• Not every species that gets 
intercepted becomes 
established, and vice versa

The caveats



Intercepted more often  greater chance of establishment



Biosecurity risk in year t
(or in year t+1, t+2, t+3) 

Abundance (or damage) in native range in year t

Objective: Determine if an insect’s abundance in its native 
range corresponds to changes in arrival rates



Gilles San Martin

European spruce bark beetle (Ips typographus L.)
Coleoptera: Curculionidae

Temel Gokturk, Artvin Forest, Bugwood.org



Ips typographus undergoes 
largescale outbreaks in 
multiple countries





Picea spp. in contiguous USA Gilman, E. F., & Watson, D. G. (1984). Picea abies: Norway 
Spruce Fact Sheet. Southern Group of State Foresters.









Data from1985-2008 had better documentation 
than pre-1984 data
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Data from1985-2008



Data from1985-2008







Interceptions exhibit seasonality

In summary…

…outbreaks and import volume do not 
explain variation in arrival rates of Ips 
typographus… 

…but perhaps seasonal abundance can 
be an indicator of changes in 
biosecurity risks.



First discovery points
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Individuals per km2

Human population density



Individuals per km2



Ward et al. (2019) Global Ecology and Biogeography (28) 1749-1762
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First discovery points
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19-20 species per interval
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1794 1907 1927 1992 2004

19-20 species per interval

Pests introduced from 1794-1907



1794 1907 1927 1992 2004

19-20 species per interval

Pests introduced from 1992-2004



Hemlock woolly adelgid

Tom Coleman
USDA Forest Service, 
Bugwood.org

Sap-feeders



Damage from 
emerald ash borer

William M. Ciesla
Forest Health 
Management 
International

Borers
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Rising borer invasions in the USA
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Rising borer invasions in the USA
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Rising borer invasions in the USA



58

Curculionidae: Scolytinae

Dryoxylon onoharaense
Murayama

Hypothenemus eruditus
Westwood

Xylosandrus germanus
Blandford

Photo credits: Reparto Carabinieri Biodiversità Belluno via Marchioro et al. (2022) New species
and new records of exotic Scolytinae (Coleoptera, Curculionidae) in Europe. Biodiversity Data Journal 10:
e93995. https://doi.org/10.3897/BDJ.10.e93995 
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Garbage in, garbage out?...
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Garbage in, garbage out? (=some caveats)

Emmy Smith

…no, but at this stage, 
findings should be taken 

with a grain of salt.
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90 species of scolytines have invaded at least one 
country from 1803-2020
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90 species of scolytines have invaded at least one 
country from 1803-2020
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90 species of scolytines have invaded at least one 
country from 1803-2020

International Standards For Phytosanitary 
Measures No. 15 (ISPM 15)
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1,025 unique invasions (143 countries)
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Invaded countries
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Native ranges
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Bridgeheads: the concept
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Bridgeheads: our approach
Native range

Uninvaded
country, t-10

Uninvaded
country, t+10
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Bridgeheads: our approach

Native range

Bridgehead 
population
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Bridgeheads: our approach

Native range
Uninvaded
country, t

Bridgehead 
population

Native

Occupied

Native range
Invaded

country, t

1860, 1870,…,2010

Uninvaded
country, t+10
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Cox proportional hazards model

Human 
population

Imports from 
range (US$)

Proximity

Standardized slope coefficients (confidence limits) 

Climatic 
suitability
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Next steps
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Conclusions

So…how does Ohio get so many non-
native forest insects?
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Conclusions

That state up north?! 

So…how does Ohio get so many non-
native forest insects?

Credit: Joe Boggs; https://bygl.osu.edu/node/2262

Credit: David Cappaert, Bugwood.org
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Conclusions

The (oversimplified) answer: we import “stuff” from countries 
that have (1) a similar climate to ours and (2) trees that are 
related to the trees occurring in North America.

So…how does Ohio get so many non-
native forest insects?
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