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• What’s the “to-do”?
- Defining the problem

- Impacts/Mussel case study

- “Path-ology” of invasion

• What to do?
- Prevention, Detection, Response

- Management framework





It’s all in a name…

Not all non-native

species are considered

to be a problem….

…and vice-versa



Changing Definitions 

with Changing Climate



Biological roulette…

 Generally, only a fraction 

of exotic introductions 

“take root”

 And only a fraction of 

those become 

invasions…

• …but it’s hard to 

predict when and where 

an exotic species will 

become a pest



• They leave behind 

diseases, predators, etc.

• They can outcompete 

native species

• They can reproduce 

like crazy!

• They are easily                    

spread by people

Why do some 

exotic species 

cause problems?



What…me worry?

“[Exotic species are] probably the single 
greatest threat in our country to our native 
wildlife.”

Sam Hamilton, Director - USFWS

Washington Post - January 31, 2010

“The ISAB recommends that …                             
[the NWPCC  et. al. ] elevate the                                    
issue of non-native species effects                           
to a priority equivalent to that of                             
habitat loss and degradation,                            
climate change, …”



Fact or Fiction?

 In some cases, there is clear 
evidence that a nonnative 
species causes significant 
ecological or economic 
damage

 But there are many species 
where the impacts are “fuzzy”

 Lag times                             
complicate                     the 
picture



Case Study: Mussel Memory



Adults reach 2 inches in length

Freshwater 

Attach to surfaces                        

with byssal threads

• Can grow in very dense                     

clusters on a variety                                 

of substrates



Native range
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Zebra and quagga mussels…





• Can reach densities of  

over 100,000/m2

• One zebra mussel can 

filter 1 liter water/day 

• Can survive out of water 

for days

• Million + eggs/year

• Planktonic larvae 

Zebra and quagga mussels…



• Clog pipes  

• Damage pumps

• Lower power production

• Increase maintenance costs

• Harm commercial fisheries

• Hundreds of millions of $

Zebra and quagga mussels…



• Compete for food and space

• Alter aquatic food webs  

• Shift nutrient flow

• Bioaccumulate toxins               

• Disrupt fish passage structures

• Negate restoration activities

Zebra and quagga mussels…



• Damage boat engines  

• Increase watercraft            

maintenance

• Sharp shells hurt!

• Foul odor from die-offs

$#&*!

Zebra and quagga mussels…



Intruders among us…



What’s next?



 Commercial shipping

 Recreational boating

 Aquaculture

 Live seafood

 Fishing/live bait

 Aquarium/nursery trade

 Cultural rituals

 Research/education 
facilities

 Natural resource 
management

Invasion               

“Path”-ology



What “To Do”?



What To Do

A Pound of Prevention



A Pound of Prevention

Hazard Analysis & 

Critical Control Point 

planning (HACCP)
www.haccp-nrm.org



What To Do
Detection



What To Do

Response





Response



The management framework

• National Invasive Species Act/other laws

• State management plans/councils

• National control plans

• Regional  ANS panels Terrestrial vs.

Aquatic?





Integrating invasive species into 

watershed science/management



Is it inevitable???



Luck

Isn’t

Enough



Thanks!

Questions?


