
Aquatic Invasive 
Species

Click through the slides, read the notes on the bottom, and answer the 
questions on the worksheet. Maybe you have heard of invasive species 
before. Can you think of any?  Buckthorn, emerald ash borer, earthworms, 
japanese beetle, bull thistle, and garlic mustard are some that live on land. We 
are going to focus on the aquatic ones. 



What are they?
A plant, animal, or pathogen (disease) that is non-native to 
an ecosystem and whose presence causes harm, 
environmentally, economically, or healthwise. 

Non-native species: a species that is outside of its range and 
most likely travelled due to human influence. 

The definition of an AIS is a plant, animal, or pathogen (disease) that is 
non-native to an ecosystem and whose presence causes harm 
environmentally, economically, or healthwise. 
Remember, an ecosystem is the living (biotic) and non-living (abiotic) 
components interacting as a system. Can you think of an example of both a 
biotic and an abiotic factor in a forest?

Non-native means the species is outside of its natural range and it most likely 
travelled due to human activity, either intentionally or accidentally. The addition 
of a non-native species is not always a problem. If a species is somehow 
causing harm is when it becomes an invasive species. 



What makes them a problem?
● Productivity

● Dispersal

● Growth period

● Lack of natural concerns

An ecosystem has limited resources, there is only so much water, shelter, 
food, and space and it is not enough for everyone. Those limited resources are 
what keep an ecosystem healthy, population sizes adjust to meet the limits. 
But invasives change all of that. 

● Productivity- these plants produce lots of seeds and the animals, like 
the zebra mussel, produce lots of offspring. A female zebra mussel, 
which we are going to talk about shortly, can produce up to one million 
eggs in one year. 

● Dispersal- the offspring are able to spread far away from the parent 
organism. If the organism is in a river then the current can spread the 
species far downstream. In a lake there can be enough current still to 
spread the offspring all around the lake. 

● Growth period- these species are active at different times than the 
native species. For example, curly-pondweed is common in the Spirit 
Lake area and in MN and it is the first pondweed to begin to grow in the 
spring and is able to take over before the native plants have even 



● begun to grow. This added growth time allows it to mature faster and 
outcompete the native shrubs. 

● Lack of natural concerns- no insects, diseases, or pests to help control 
the population. These species did not develop overtime here, so there 
are no predators that know to eat them or diseases that can kill them. 
They are outside of the food web. 



Environmental Impacts
❏ Predation

❏ Competition

❏ Parasitism

❏ Changed habitat

❏ Hybridization

❏ Introduced disease
Zooplankton

Walleye

Environmentally, let's think about a walleye. Walleye living in areas that have 
an invasive fish are finding increased competition for the same food (zebra 
mussels eat zooplankton which is a crucial food for young walleye) and their 
habitat is changing as the water quality and plants living in the water change. 

If you aren’t a walleye it is hard to feel affected by the increased competition 
that comes from living with a population of invasive fish, but if you love to fish 
or eat fish or catch fish as your job then your recreational activities and your 
income are impacted. 



Economic Impacts

❏ Commercial Fisheries

❏ Water Supply

❏ Industrial Water Users

❏ Shipping

❏ Nuclear Power Plants

❏ Tourism

Economically, people who fish for a living, commercial fishermen, are finding 
their fisheries changing due to AIS. As lower numbers of popular eating fish 
are available it becomes more difficult to keep a fishery open. Even fishing 
guides are having a harder time getting the business they need to be 
successful. 

I am guessing most of you have turned on a water tap today? Water supply to 
households can be affected as well as the water supply to industrial factories 
and power plants, which is essential to their operation. In many power plants 
water is boiled to create steam to turn the turbines and is also used for cooling 
the plant. Having a blocked water supply can shut down the plant. 



Recreational Impacts

❏ Fishing

❏ Boating

❏ Swimming

❏ Waterskiing

❏ Scenic beauty

Recreationally, this is everything you love to do at the lake. This is where you 
go in the evening or on the weekends to have a good time. This is also what 
people like to do on vacation as tourists. If you planned to spend your whole 
vacation fishing for walleye, but hear that the lake you were headed to has no 
walleye that year, you are going to change your plans. Or if your goal was to 
hang out on the beach and go canoeing and you learn that the beach is 
covered in sharp mussels and the water is uncanoeable you won’t go there 
either. Those tourist dollars will also be going somewhere else as well. 



Minnesota 
Waterways Infested 

with an Aquatic 
Invasive Species

2018

Where are these aquatic attackers? The brown on this map shows a 
waterway, like a lake, creek, pond, or river that contains at least one aquatic 
invasive species. Some areas, like Lake Superior, have several attackers. 

The Mississippi stands out on the map, as well as the Minnesota River. 



What about down in our area here, the southern part of the state? This mass 
of squiggly brown lines shows drainage ditches that contain aquatic invasives. 
These ditches connect to the Spirit Lake drainage, which isn’t on this map, but 
those Iowa lakes would also be brown. 



Who are these villains?
● Zebra Mussel

Let’s look at a few of Minnesota’s invasive species. 



Zebra mussels are fingernail sized animals with sharp D-shaped shells in 
shades of brown and yellow. This females in this species produces up to 
1,000,000 eggs per year and within 2 weeks the larvae (veligers) have 
anchored onto something and began growing. 



The veligers will attach to boat props, water pipes, shopping carts, anything in 
the water. And when they die they wash up on the beach in huge numbers 
creating a very sharp beach for swimmers. 



Where did it come from?

The huge reproductive numbers mean that this is a species that can spread 
and takeover rapidly. Populations of zebra mussels were first found in the 
Great Lakes in the mid-1980s. They arrived in the ballast water of ships 
coming from Eastern Europe and Russia. 

Ships that are running light with very little cargo add water, or ballast, to their 
ship to weigh it down so they can safely maneuver in difficult conditions. Ships 
add and remove water based on their loads, so water and whatever is floating 
in it can travel a long way. 55-70 percent of AIS introductions since 1959 are 
traced back to ship ballast water. 



The Spread of Zebra Mussels 1986-2016

This map shows over the 3 decades how they rapidly they have spread. See 
Youtube video for video. 
Zebra mussels are an environmental problem because they eat by filtering tiny 
food particles, like zooplankton, out of the water, reducing the food supply for 
native species and increasing water clarity allowing increased vegetative 
growth. Which sounds good, but actually changes the whole water ecology. 
They will also attach to native mussel species and smother them. 

http://www.youtube.com/watch?v=WaGRWDbfdhY
https://www.youtube.com/watch?v=xt5Xr6eteOY


Who are these villains?
● Zebra Mussel
● Eurasian watermilfoil

Now, what about an invasive plant?



Invasive species are not only animals, some are plants too.  One you may 
have seen is Eurasian watermilfoil. 
Watermilfoil made it to the North America from Europe in the aquarium trade. 
People who have aquariums at home sometimes grow live plants in the tanks 
with the fish. Some of them chose to dump their aquariums into local water 
bodies and watermilfoil has spread to the midwest on boats and birds.

This small stemmed plant grows in lakes with lots of nitrogen and phosphate in 
them to form thick mats that float on the surface. Those mats are a problem 
because they block the sunlight from reaching native lake vegetation and can 
kill the good native plants. For humans, it can make it difficult to recreate on 
the lake-hard to boat through, gross to swim in, fish hooks get tangled up.

Milfoil reproduces two ways. One, is with flowers and seeds. The other way is 
called vegetative reproduction. This means that if a stem of milfoil is broken up 
each small piece can grow roots and become a new plant.  



Who are these villains?
● Zebra Mussel
● Eurasian Watermilfoil
● Asian Carp

○ Silver, Bighead, and Grass

Asian carp are one of the more dangerous invasive species. 



Aquaculture

One of the more obvious and literally dangerous aquatic invasives are the 
Asian carp varieties. Asian carp were intentionally brought over in the 1970s to 
help control plants and algae in aquaculture and retention ponds, but the Asian 
carp have been spreading up the Mississippi river after being accidentally 
swept out of aquaculture farms in the south during a flood. Here is an example 
of an aquaculture operation, through there are many different types. 



Bighead Carp

Silver Carp

Grass Carp

There are three main species of carp in the state. Bighead and silver carp are 
more common. They are filter feeding fish- sucking up a lot of algae and 
plankton from the bottom of the lake or river. Bighead carp can reach 110 lbs 
and silver carp 60 lbs. Grass carp are just starting to show up in Minnesota. 
The common carp looks very similar to the grass carp and can often be 
confused with it. 



 See Youtube for video. These large sizes paired with their natural flight 
response is what makes carp so dangerous. Since silver carp can leap 10 feet 
out of the water when disturbed, imagine what that would feel like hitting your 
body!

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


Who are these villains?
● Zebra mussel
● Eurasian watermilfoil
● Starry stonewort
● Asian carp

○ Silver, Bighead, and Grass
● Common carp/Koi
● Rainbow smelt
● Round goby
● Ruffe
● Sea lamprey
● Spiny waterflea

● Rusty Crayfish
● New Zealand Mud Snail
● Faucet Snail
● Curly-leaf pondweed
● Canary Reed Grass
● Non-native water lilies
● Purple loosestrife
● Yellow iris
● Lymphosarcoma
● Neascus
● Bass tapeworm

This has just been a few of the aquatic invasive species found here in MN, but 
there are many more. This is not a complete list, there are many more. The 
last 3 on this list are invasive diseases affecting fish. 



Do You Know What You Can Do?

Report it to the DNR

So what can be done to stop the spread of invasives? 
Preventing the spread of invasives is the law.  Many of you have probably 
cleaned your boat or have seen people checking boats as they pull out of the 
lake. It is important to do this, it is the law and fines are between $100 and 
$500 if the DNR catches you not doing this. 

Clean all visible plants and mussels off of everything that was in the water 
before leaving the water access site. Boots, fishing poles, live wells, tubs. 
Remove all plant pieces and feel along the boat hull, if it feels like sandpaper it 
has zebra mussels attached and they need to be removed. 

Drain all of the water from the boat and any fishing wells. Remove all drain 
plugs from bilge, ballast, bait wells, boat and leave them out while driving 
around. 
Dispose of any bait in the garbage can. Do not just dump it on the ground or 
into the lake. This could start the spread of another invasive species. If you 
want to keep your bait you must drain it and refill with bottled water. 

Dry. The easiest method before putting your equipment in a different waterway 



is to let everything dry for 5 days. Aquatic species die in that time when they 
have no water. The other option is to wash everything with water that is 140 
degrees. The hot water kills zebra mussels and other invasive species. Make 
sure the water does not drain into any waterbody if you are washing your boat 
away from the lake it came out of. 

If you think you have found an invasive species in a lake or river where you 
didn’t think there were invasives, then take a photo and report it to the DNR. 
Early detection by the people who use the lakes and rivers often, like you all, 
can help to stop the spread of invasives and the destruction of the waterbody. 

The future of your favorite lake or river is in your hands. Taking 5 minutes to 
clean, drain, and then dry your equipment will protect these waterways. 



Examples of student made posters. Your poster must have the name of your species, 
a picture of your species, and a slogan about your species. 
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