
The Invasive Species Problem 

hemlock woolly adelgid 

waterhyacinth cassava mealybug zebra mussel 

St. Johnswort 

Emerald ash borer 

Read chapters 7 and 8 



 

Invasive Species 

--Major Environmental &  Economic Losses 

 

ÅWhat are invasive species? 

Å What harm do they do? 

Å Where do they come from? 

Å What are the control options? 

Å How does classical biological control fit in? 

 



P. rapae 

feeding and 

frass 

Species invasions are one of the top 6 threats to the 

continued survival of nature 

Biological 

invasions 



P. rapae 

feeding and 

frass 

Biogeographic regions-separations that matter! 

Prior to human intervention, most species in a 

biogeographic region evolved within  and stayed within 

their own regions 

 



Subdivision of space has advantages 

Á multiple solutions to same ecological 

opportunities 

Á need not be robust competitors to all 

similar species in whole world 

Á need not be resistant to all pathogens in 

whole world 



In a subdivided world, more than 1 clade can exploit a 

niche.  In the Americas, the avian nectivores are 

hummingbirds, but in Africa, are the unrelated sunbirds 

hummingbird  

sunbird 



Subdivision of space has risk 

If barriers are breached  

and new species invade 

Á they may be super competitors 

Á they may be virulent pathogens  

Á they may be aggressive weeds 

unrestrained by specialized herbivores 



P. rapae 

feeding and 

frass 

Species-area theory predicts only half as many 

mammals in one ñsupercontinentò 



Consider the red imported fire ant, Solenopsis 

invicta, an invasive species in the United States 



P. rapae 

feeding and 

frass 

The native range of the red imported fire ant is 

part of South America 



P. rapae 

feeding and 

frass 

In North America, the invaded range is in the 

southeastern United States. The ant was introduced 

by boat to Mobile, Alabama in ca 1900. 

Point of introduction  



Spread by jumping over barriers, yields new 

populations with these features: 

1. Disjunct distribution (no contact with 

original population) 

2. Small colonizing populations 

3. Loss of specialized natural enemies 

due to random effects and small 

numbers of colonizers 

 

 



Six new insects every year in CA 

P. rapae 

feeding and 

frass 



Seven new invaders each year in Florida 



One invader in 7 becomes a major pest 

(source: Congressional Office of Technology Assessment) 



Damage from some invaders is  

highly focused 

1. specific pathogens-e.g., chestnut blight  

2. specific herbivores-e.g., hemlock woolly adelgid  

3. narrow-focus competitors-e.g., starlings and 

bluebirds 

 



American chestnuts 

were abundant 

ecological dominants of 

many forests in the 

eastern US and highly 

valuable for lumber 

and wildlife mast 

See men 



P. rapae 

feeding and 

frass 

The pathogen called chestnut blight destroyed 

nearly all individuals of the tree American chestnut 

Pathogen in tissue 

                    

   

 

 

Stem killing canker 



Dead giants replaced by sick regrowth  

in continued cycles of disease 



 

 

canker 

Hemlock woolly adelgid  

(Adelges tsugae)  



canker 

Hemlock woolly adelgid causes needle loss, branch, 

death, canopy thinning, and tree death 



Beech tree 

showing cracks of 

beech bark 

diseaseða tree 

killing 

combination of 

exotic insect and 

native and exotic 

pathogens  


