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Class Objectives 

• Define native, non-native, and invasive species, and provide examples of 
native, non-native, and invasive aquatic and terrestrial species for an area or 
region 

 
• Describe examples species invasions and introductions in the Great Lakes 

• Identify and evaluate the impacts (both negative and positive) of species 
introductions and invasions 

 
• Compare and contrast common vectors or pathways of species introductions 
and invasions 

 
• Evaluate habitat, community, and species characteristics to predict the success 
and impacts of potential species invasions 

• Describe various management strategies and binational policy initiatives 
regarding invasive or nuisance species 



Q1: What Are These? 

Snakehead	

Brown	Marmorated	S0nk	
Bug	

Nile	Perch	

Water	Hyancinth	

Lionfish	

Asian	Carp	

Kudzu	

Mongoose	

Cane	Toad	



In the News 



Definitions 

Native 
 
Indigenous 
 
 
 

Executive Order 13112 

With respect to a particular ecosystem, a species that 
historically occurred or currently occurs in that 

ecosystem without human assistance 



Definitions 

Non-Native 
 
Non-Indigenous 
 
Alien 
 
Exotic 
 
Introduced 
 
 

With respect to a particular ecosystem, species 
that are introduced and live outside their native 

ranges or beyond their natural ecosystems 

Executive Order 13112 



Definitions 

Invasive 
 
 
Nuisance 
 
 

“Those species which are not native to a particular area and whose 
introduction [and establishment] causes harm or would be likely to 
cause harm to the state’s economy, human health, or environment.”  

 
– Joanne Foreman, Communications Coordinator for the Michigan 

Invasive Species Program 

Non-native species that threaten the diversity or 
abundance of native species or the ecosystem, and 

either do or are likely to cause ecological or economic 
hardship or harm to human health 

Executive Order 13112 



Definitions: Chinook Salmon 

Executive Order 13112 

Q4: What terms (e.g., native, non-native, and/or invasive) 
can we use to label the following aquatic species found in the Great Lakes 

ecosystem?  



Definitions: Chinook Salmon 

Executive Order 13112 

Q5: What terms (e.g., native, non-native, and/or invasive) 
can we use to label the following aquatic species found in the Great Lakes 

ecosystem? 



Definitions: Chinook Salmon 

Executive Order 13112 

Q6: What terms (e.g., native, non-native, and/or invasive) 
can we use to label the following aquatic species found in the Great Lakes 

ecosystem? 



Definitions: Alewife 



Definitions 

Executive Order 13112 

What terms can we use to define or label the following aquatic species 
found in the Great Lakes ecosystem? 

 

 
Zebra mussel 

Dreissena polymorpha 
 

non-native 
non-indigenous 

alien 
exotic 

introduced 
 

✓ invasive 
✓ nuisance 

Chinook salmon 
Oncorhynchus tshawytscha 

 
non-native 

non-indigenous 
alien 
exotic 

introduced 
 

✗ invasive 
✗ nuisance 

Alewife 
Alosa pseudoharengus 

 
non-native 

non-indigenous 
alien 
exotic 

introduced 
 

✗ and ✓ invasive 
✗ and ✓ nuisance 



Great Lakes Species 
Q7: Broadly speaking, how would you label or characterize ALL species in 

the Great Lakes? 

U.S. Army Corps of Engineers 



Definitions 

Great Lakes Environmental Research Laboratory 



So What? Why Do We Care?  



Concerns 
• Usually, there are significant biological, social, and economic (i.e., 
cost) concerns associated with invasive or nuisance species  



Biological Concerns 
• Concerning biological and ecological effects of non-
native species worldwide are not well understood 
(Pimm 1991) 

• Only about 10% of non-native species in the 
Great Lakes region significantly degraded 
biological and ecological health (Mills et al. 
1993) 

Leach et al. 1999 



Biological Concerns 

• Species displacement 
• Habitat modification 
• Competition for food and habitat 
• Predation 

• 400 of 958 species listed as threatened or 
endangered are at risk because of competition 
with or predation by non-native species 
(Pimentel et al. 2005) 

• Associated pathogens and parasites 
• Genetic effects 
• Alterations in the ecology of terrestrial and aquatic 
ecosystems 

• Changes in community structure and food 
webs 

• Alterations in nutrient cycles 

Leach et al. 1999 



Social Concerns 

• Human health issues 
• Lower food security in developing areas 
• Reductions in recreational use (and access 
of): 

• Rivers, lakes, and other water bodies 
• Forests, fields, and other terrestrial 
lands 

• Impacts on humans’ aesthetic value of an 
ecosystem 



Economic Concerns 
• Non-native species invasions in six nations – U.S., 
UK, Australia, South Africa, India, and Brazil – are 
causing > $314 billion per year in major 
environmental damages (Pimentel et al. 2001) 

• Non-native species invasions in the U.S. are causing 
> $120 billion per year in major environmental 
damages (Pimentel et al. 2005) 

• Damages from non-native species could be > $1.4 
trillion per year (Pimentel et al. 2001) 

• More than the the total cost in major 
damages ($1.1 trillion) resulting from all 
weather and climate disasters since 1980 



Economic Concerns 
• Costs to fix or reverse environmental damage 
include: 

• Threatened and endangered species 
recovery efforts 
• Native species recovery efforts 
• Environmental planning and management 
• Eradication and prevention measures 
• Additional research investigations 



Benefits? 
Q8: Are there biological, economic, and social benefits associated with 

non-native or non-indigenous species? If so, are these species 
considered invasive species?  



Entry and Dispersal Mechanisms 

• Vectors, or pathways 

• Unintentional releases 
• Escapement from aquaculture and aquaria 
• Accidental releases due to fish stocking and from unused bait 
• (ex) goldfish or “gold carp” (Carassius auratus) 
 



Entry and Dispersal Mechanisms 
• Growth of canals (St. Lawrence Seaway), railroads, and highways 

• (ex) alewife (Alosa pseudoharengus), sea lamprey (Petromyzon 
marinus) 

 

Atlantic Ocean 



Sea Lamprey 

Annual cost of control > $21 million per year 



Entry and Dispersal Mechanisms 

• Shipping activities 
•  (ex) ruffee (Gymnocephalus cernuus), round goby (Neogobius 

melanostomus), and zebra mussel (Dresseina polymorpha) 
•  Ballast water: water that is carried in ship’s ballast tanks to 

  improve ship stability 



Zebra Mussels 



Entry and Dispersal Mechanisms 

• Intentional or deliberate releases 
• “Plantings” of fish species  
• (ex) coho salmon (Oncorhynchus kisutch), Chinook salmon 
(Oncorhynchus tshawytscha) and 

 



Entry and Dispersal Mechanisms 



Chinook and Coho Salmon 
Q8: Are there biological, economic, and social benefits associated with 

non-native or non-indigenous species? If so, are these species 
considered invasive species?  



Chinook and Coho Salmon 
Q8: Are there biological, economic, and social benefits associated with 

non-native or non-indigenous species? If so, are these species 
considered invasive species?  

• Alter energy and nutrient cycles of the ecosystem 
• Feed on alewives and other planktivores 
 

• Support a major recreational or sport fishery 
• Contribute to human nutrition 
• Provide aesthetic value 
 

• Support a major recreational or sport fishery 
• Contributes > $4 billion to the economy 

• Support livelihoods  

Taylor and Ferrari 1999 



Chinook and Coho Salmon 



Characteristics of Colonization 

Adapted from Leach 1995 

Q9: List some specific habitat characteristics that could promote the 
colonization of a non-native species. 

 
Colonization: successful immigration and integration of a non-native 

species within an ecosystem or a community 

Habitat 



Characteristics of Colonization 

Adapted from Leach 1995 

Q9: List some specific habitat characteristics that could promote the 
colonization of a non-native species. 

 
Colonization: successful immigration and integration of a non-native 

species within an ecosystem or a community 

Habitat 
climate similar in donor and recipient habitats 

disturbed 
suitable physical and chemical characteristics 

available substrata for attachment 



Characteristics of Colonization 

Adapted from Leach 1995 

Q10: List some specific community characteristics that could promote 
the colonization of a non-native species. 

Community 



Characteristics of Colonization 

Adapted from Leach 1995 

Q10: List some specific community characteristics that could promote 
the colonization of a non-native species. 

Community 
species-poor 

low complexity (low species diversity) 
stressed native populations 

available trophic opportunities 
reduced competition and/or predation from native species 



Characteristics of Colonization 

Adapted from Leach 1995 

Q11: List some specific characteristics of non-native or invasive 
species that could promote their colonization. 

Non-Native or Invasive 
Species 



Characteristics of Colonization 

Adapted from Leach 1995 

Non-Native or Invasive Species 
high fecundity 
rapid dispersal 

polyphagous (exhibits generalist feeding strategies) 
high genetic variability 

high inoculation rate (high rate of disease transmission)  
closely affiliated with Homo sapiens 

Q11: List some specific characteristics of non-native or invasive 
species that could promote their colonization. 



Management Strategies 

Adapted from Leach 1995 

• Prevention, containment, and control 

• Preventative legislation in both the U.S. and Canada 
• Transportation and use of live bait 
• Aquaculture 
• Aquaria  
• Stocking  
• Ballast water exchange 
• Other transport mechanisms 



Binational Polices 

• Various organizations 
• Great Lakes Fishery Commission (GLFC) 

• Sea Lamprey Control Program 
• Asian Carp Risk Assessment 

• Asian carp pose substantial risk to the Great 
Lakes if they become established 
• > $78 million spent in prevention and 
containment efforts in 2015 

• Cooperation across disciplines and borders 

Leach et al. 1999 

https://www.youtube.com/watch?v=tLmJjRqXDCo



Post-Class Activity 

ACTIVITY 1: Research the introduction of the brown tree snake (Bioga 
irregularis) on the island of Guam. 

 
Describe the vector or pathway of introduction of the brown tree snake. 

 
What effects has the brown tree snake had on the wildlife community, the 

residents, and the economy of the island of Guam?  
 

What species characteristics (i.e., based on topics discussed in class) 
contributed to the brown tree snake’s successful establishment or 

colonization on the island of Guam? 



Questions? 

 
 
 
 
 
 
 
 
 
 
Molly Good (goodmoll@msu.edu) 


