
Invasion Ecology 

Invasive species in aquatic 
ecosystems

Week 4



Week 4: Learning Outcomes
By the end of this week you will know:

❑ what aquatic invasive species are

❑ how aquatic invasive species impact native communities

By the end of this week you will be able to:

❑ describe various modes of aquatic species introduction 

❑ differentiate between control methods

❑ name at least five aquatic invasive species



Class Activities

Worksheet

pair 2pair 1

Small group discussion

All-class-discussion In-class ungraded quizzes



Aquatic Invasive Species? 

Worksheet Part 1. 

Please modify the formal definition of invasive 
species we discussed previously so that it would be 
applicable to aquatic invasive species (5 min):

“Invasive species is a non-native species whose 
introduction does or is likely to cause economic or 
environmental harm or harm to human, animal, or 
plant health” (National Invasive Species Management 
Plan, 2006)



Please compare your definitions in pairs and create a 
'combined' definition (2-3 min)

Aquatic Invasive Species? 



Aquatic Invasive Species
“non-native plants and animals that have been introduced 
(accidentally or intentionally) into lakes and rivers, and whose 
introduction threatens the diversity or abundance of native 
species, the stability of the ecosystem and/or the use of the 
infested water body.

[They] are a major threat to freshwater ecosystems and a 
significant management concern because of their ecological and 
socio-economic costs.”

http://www.dem.ri.gov/programs/water/quality/surface-water/aquatic-invasive-species.php

Please compare your version with formal definition of invasive 
species (2-3 min) (use 'Yes/No cards')



Freshwater Invasive Species

Eurasian watermilfoil

Curly-leaf pondweed

Purple loosestrife

Asian carp

Zebra mussel

Spiny waterflea

Ruffe

Earthworms

https://freshwater.org/2009/09/25/invasive-species-2/

Asian Clam

Asian Swamp Eel

https://www.invasivespeciesinfo.gov/profile/asian-swamp-eel

Channeled Apple Snail



Freshwater Invasive Species

“Brought here from Europe in ships’ ballast water; zebra mussels were 
first discovered in the Great Lakes region in 1988. Zebra mussels have 
inflicted tremendous damage to native ecosystems and to facilities 
using water, like power plants and municipal water suppliers.

Millions of dollars have been spent by water users, to control and 
eradicate zebra mussels. And, as zebra mussel populations in an area 
increase, native mussels decrease; a strong indication that zebra 
mussels are the cause.”        U.S. Fish & Wildlife Service, 2017Zebra mussel

❑Introduced to the US from other countries

❑Causes damage to freshwater ecosystem

❑Has economic impact

Why is it an invasive 
species? Please check ALL 
that applies (30 sec):

https://www.fws.gov/fisheries/ANS/index.html

Worksheet Part 2. 



Aquatic Invasive Species 
in the US

Every state in the United States has been affected by aquatic nuisance species: 

nutria, mosquito fish, purple loosestrife, Eurasian watermilfoil, etc.

National Environmental Education Foundation:
https://www.neefusa.org/nature/water/invasive-aquatic-species-united-states

http://www.waterencyclopedia.com/Oc-Po/Pollution-by-Invasive-

Species.html#ixzz6J2my6k4z

Please check the link above, choose your home state, read about a 
representative invasive species, and answer the following questions:
• Why is this species invasive? 

• Have you heard about this species before? If yes, did you know that this
species is invasive?

Worksheet Part 3. 

https://www.neefusa.org/nature/water/invasive-aquatic-species-united-states
http://www.waterencyclopedia.com/Oc-Po/Pollution-by-Invasive-Species.html#ixzz6J2my6k4z


More than 145 non-native freshwater 
fish species have been recorded from 
Florida since the 1880s. 

https://www.usgs.gov/ecosystems/invasive-species-program/science/invasive-
fish?qt-science_center_objects=0#qt-science_center_objects https://www.icais.org/pdf/2017presentations/Wednesday/PM/1H/150_Trippel.pdf





https://www.bridgemi.com/michigan-environment-watch/battle-looms-
over-laws-slow-spread-invasive-species-great-lakes

https://www.bridgemi.com/michigan-environment-watch/battle-looms-over-laws-slow-spread-invasive-species-great-lakes


Quick Review and Discussion

Is it true that.. :

❑ aquatic invasive species have only ecological impact on 
native communities? (Yes/No) Examples?

❑ Florida is one of the states with the large number of 
introduced species? (Yes/No) Why?

❑ Invasive species in The Great Lakes are under control right 
now? (Yes/No) Example?



Modes of Introduction
• Aquaculture (transferring 

contents of home aquarium 
into a lake)

• Water gardening (planting 
exotic plants)

Intentional 
Introduction

• ships, boats, barges

• aquatic recreation (fishing, 
hunting, boating, diving, etc.)

• seaplanes, connected 
waterways 
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Impacts of invasive species on native 
aquatic communities

Galladro et al. 2015



Impacts of invasive species on native 
aquatic communities

Galladro et al. 2015



Invasive Species Dispersal



Quick Review

❑ Is transferring species by ships, boats, barges an 
unintentional introduction? (Yes/No)

❑ Is transferring species through aquaculture an 
unintentional introduction? (Yes/No)

❑ Do filter collectors  have the most impact on trophic 
levels in native aquatic communities? (Yes/No)



Marine Invasive Species

https://worldoceanreview.com/en/wor-1/marine-
ecosystem/invasive-species/

Invasive species in marine regions in Europe:



Anthropogenic vectors for marine 
introductions

Bax et al. 2003



Anthropogenic vectors for marine 
introductions

Bax et al. 2003

Worksheet Part 4. 



Anthropogenic 
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marine 
introductions

Bax et al. 2003



Anthropogenic vectors for marine 
introductions

Bax et al. 2003



Quick Review

Which taxa can be affected by anthropogenic vectors:

❑ Plankton (Yes/No)

❑ Nekton (Yes/No)

❑Meiofauna (Yes/No)

❑ Benthos (Yes/No)



Invasive species in coastal ecoregions

https://worldoceanreview.com/en/wor-1/marine-
ecosystem/invasive-species/



Invasive Species Are Still Hitching 
Rides on Tsunami Debris

Carlton et al. Science 29 Sep 2017

“..We document 289 living Japanese 
coastal marine species from 16 phyla 
transported over 6 years on objects 
that traveled thousands of kilometers 
across the Pacific Ocean to the shores 
of North America and Hawai‘i..”

Video: 
https://www.youtube.com/watch?v=L3QGiPpXaC0



Control Methods

❑Physical removal

❑Ecological control

❑Chemical control

❑Biological control



1. Aquatic invasive species:

❑ are introduced species unintentionally introduced in 
native communities  (yes/no)

❑ impact all trophic levels in aquatic native communities 
(yes/no) 

2. Introducing a native enemy to control an aquatic invasive 
species is an example of:

❑ physical control (yes/no)

❑ biological control (yes/no)

❑ ecological control (yes/no)

3. Please name at least two aquatic invasive species

4. One thing which you didn’t know about…

Learning Outcomes Review

Almost done…

Thank you!
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