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Introduction Establishment  Spread 

What is “Invasive”? 
´ Non-native invasive species (NIS): 

established outside historic range; 
perceived harm/damage (Invasives.org) 

´ General process (Liebhold et al. 1995): 
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NIS: A Global Problem 
´ Unprecedented global change & threat to 

native ecosystems (Simberloff 2001, Ricciardi 2007) 

´ Increased occurrence vs. prehistoric rates: est. 
introductions rose from .00003/yr to ~20/yr in HI (Ricciardi 
2007) 

´ Anthropogenic pathways à Global trade  

´ $Billions in damage and losses annually (Wilcove et 
al. 1998, Pimental 2001) 

Forest Insect Pests 

´ Insects = significant forest 
disturbance  

´ Significant pest increases 
– anthropogenic dispersal 
(Liebhold et al. 1995, Aukema et al. 
2010) 

´ Wood packing material 
´ Plant material 
´ Containers  
(McCullough et al. 2006, Haack & 
Brockerhoff 2011)  

Management Options 
´ 3 Categories (Simberloff et al. 

2005): 
1. Prevention 
2. Eradication 
3. Population control 

´ Use invasion process 
steps to inform 
management 

´ Nice flow charts, messy 
applications 
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Lack of Predictability 

´  Meta-analysis found 
only Climate/habitat 
match to be associated 
with invasion success 
across biota (Hayes & 
Barry 2007) 

´  Traits found for insect 
predators and 
parasitoids (Engelkes and 
Mills 2011) 

´ Narrow taxa focus = 
better predictive 
traits?? 

Ø  Common NIS Traits (Hayes & Barry 2007): 
1.  Generalist – habitat and feeding 
2.  R-selected à high fecundity 
3.  Invasion History 

Ø  Don’t always work: EAB & WTB (Herms & McCullough 
2014, Cranshaw 2011) 

Ø  Too much lag before predictive power 
increased?? 
 

Invasive Synergisms 

´ “Invasional meltdown” theory—
invaders facilitate other invaders 
(Simberloff & Von Holle 1999) 

´   Invasive ant & introduced scale 
insect (mutualism) increase 
invasive snail abundance by 20x 
vs. non-ant-invaded forest (Green 
et al. 2011) 

´ Non-native forest insects = 
significant disturbance à 
opening for subsequent invasion 
(Gandhi and Herms 2010) 

Ø  Positive Invasive 
Feedback Loop 
exacerbates number to 
manage and complexity 
of system 

Rapid Evolution 
´ RE is common (Strauss et al. 2006, Whitney & Gabler 2008) 

´ Can occur in ≤ 10yrs (reviewed in Moran & Alexander 2014) 

´ Few NIS models include evolution component: 
9/29 for invaders, 0 for native spp (Whitney & Gabler 
2008) 

´ Unforseen trophic cascading effects (Bergstrom et al. 
2009) 

Ø Invader pre-disposed to evolve rapidly 
à Confound mgmt. efforts  

Ø If invaded ecosystem responds quickly 
à More costly/damaging to then 
remove? 
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How do Managers and Researchers 
Move Forward? 

´ Research, Research, Research! 
´ Need explicit details for each invader (Simberloff et al. 2005) 

´ Change will occur à Manage for function  

´ Promote forest resilience 

´ Prioritize prevention: manage pathways 
´  ISPM15 à technology to ensure compliance (Haack & Brockerhoff 2011) 

´ New detection technologies? 

´ Introduction stage = Invaders most vulnerable 
´ Bottlenecks; Allee effects; Founder effects (Liebhold et al. 

1995, Sakai et al. 2001, Engelkes & Mills 2011)  

Concluding Remarks 

´ Need to stop the flow of invasives à Trade issue 

´ Invasions provide valuable ecological insights  

Picture References 
´  David Cappaert, Michigan State University, Bugwood.org - See more at: 

http://www.invasive.org/browse/detail.cfm?imgnum=9000019#sthash.JgkN8BGQ.dpuf 

´  Mike Lewis, Center for Invasive Species Research, Bugwood.org - See more at: 
http://www.invasive.org/browse/detail.cfm?imgnum=5432189#sthash.2nSfDZcz.dpuf 

´  Natasha Wright, Florida Department of Agriculture and Consumer Services, Bugwood.org - See more at: 
http://www.invasive.org/browse/detail.cfm?imgnum=5205010#sthash.m9NsziHi.dpuf 

´  Ferenc Lakatos, University of West-Hungary, Bugwood.org - See more at: 
http://www.invasive.org/browse/detail.cfm?imgnum=5081033#sthash.NkdtjXjU.dpuf 

´  Steven Valley, Oregon Department of Agriculture, Bugwood.org - See more at: 
http://www.invasive.org/browse/detail.cfm?imgnum=5445394#sthash.txwuCvdr.dpuf 

´  Vicky Klasmer, Instituto Nacional de Tecnologia Agropecuaria, Bugwood.org - See more at: 
http://www.invasive.org/browse/detail.cfm?imgnum=5430567#sthash.nZ7lUvib.dpuf 

´  William M. Ciesla, Forest Health Management International, Bugwood.org - See more at: 
http://www.invasive.org/browse/detail.cfm?imgnum=5509470#sthash.huMv2ch5.dpuf 

´  Trade map - Copyright © 1998-2014, Dr. Jean-Paul Rodrigue, Dept. of Global Studies & Geography , Hofstra University, New York, USAhttps://
people.hofstra.edu/geotrans/eng/gallery/Map_Strategic_Passages.pdf 

´  Ash decline – Herms, Dan. 2009. http://www.fs.fed.us/pnw/news/2013/01/tree-human-health.shtml 

´  HWA damage - Jason Van Driesche, Bugwood.org. http://www.invasive.org/requests/LightboxAdd.cfm?imgnum=5429816&size=3 

´  Gyp moth - Bill McNee, Wisconsin Dept of Natural Resources, Bugwood.org - See more at: 
http://www.invasive.org/browse/detail.cfm?imgnum=5502835#sthash.G56axDbU.dpuf 

´  Wood pallet - http://blog.pcb.ca/2012/03/update-on-wood-packaging-materials-moving-between-canada-usa/1918 

´  Larvae – Joc.com 2013. 
http://www.joc.com/regulation-policy/customs-regulations/united-states/us-customs-sends-infested-shipments-packing_20130322.html 

´  Containers - http://www.shipperownedcontainer.com/about.asp 

´  Invasive curve – invasivespecies.worldpress.com. 2014. http://h2oncoast.files.wordpress.com/2009/08/invasive_curve.jpg 
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Thank you for your attention! 
 

Questions? 


