Aquatic Food Webs and
Invasive Species
Grade: 4-8
Activity overview:
This three-lesson sequence reviews the concept of food webs and introduces the more
specialized organisms that live in Minnesota’s waterways. It then moves on to show how
this system and native freshwater mussels in particular are affected by invasive species.

Objectives:
This activity introduces students to a natural aquatic ecosystem in Minnesota and shows
how both the living and non-living parts of the ecosystem are connected. It begins with a
review of food webs and how invasive Students look in-depth at an animal (mussel) to
see how it affects the ecosystem and what happens when an invasive species is
introduced.

Standard connection
State
5.4.2.1.1 - Describe a natural system in Minnesota, such as a wetland, prairie or
garden, in terms of the relationships among its living and nonliving parts, as well
as inputs and outputs.
5.4.2.1.2 - Explain what would happen to a system such as a wetland, prairie or
garden if one of its parts were changed.

NGSS:
5-LS2-1 – Develop a model to describe the movement of matter among plants,
animals, decomposers, and the environment.

Time
Three 45-minute lessons:
 Day 1: Food Webs
 Date 2: Native Freshwater Mussels
 Day 3: Invasive Species

Materials
●
●
●
●
●
●
●
●
●

Scissors
Yarn
Food web cards (see resources at end of curriculum)
Internet access and devices
Poster board or paper
Markers
PowerPoint ideas for lesson (see resources at end of curriculum)
Picture of mussel-covered golf ball (see resources at end of curriculum)
Video clips (see resources at end of curriculum)

Procedure
Day 1: Food Webs
Section 1: The Phenomena
1. Have students look at a picture from the USGS of a golf ball covered in zebra
mussels (see resources section). Do not tell them what is in the picture; tell them
that an object fell into a lake and they are going to observe what happened.
2. Have them silently write down as many observations as they can. Remind them
what makes a good observation and the difference between observations and
inferences. They should also write down any questions they have, along with any
guesses about what is in the picture. Have students compare their answers with
their partner.
3. Make a composite class list of observations and questions on the board. Tell
students that they will learn about freshwater ecosystems and they will have
questions answered throughout the unit. Keep the questions up in the room.
Every time a question is answered, check it off.
4. Pose the question to the class: If this happened to an object that fell into the lake,
what do you think would happen to living things in this lake? Develop a
hypothesis as a class and have students record it on their paper.
Section 2: Lake Ecosystem
1. Explain that an ecosystem is an area where all of the living (biotic) and non-living
(abiotic) things interact with each other.
2. Show students an example of a food web for a forest. Point out that the arrows
indicate where the energy goes, not who eats whom. Explain that the activity
today will be to create an aquatic food web together. This food web will show us
what organisms live in lakes like the one where the golf ball was found.
3. Ask the students to name different parts of a lake ecosystem in Minnesota. Some
examples include fish, mammals, reptiles, amphibians, birds, plants, water, sun,

4.

5.

6.
7.
8.

9.

air, rocks, sediment (materials such as sand or stones that settle to the bottom of
a lake or river), and people. This list is not all-inclusive; students may come up
with different ideas. Make sure non-living things are included when talking about
an ecosystem.
Talk to the students about how everything in an ecosystem depends on
everything else. Demonstrate this by making a food web. Have the students each
grab a food web card but do not give out the zebra mussel card at this time. There
should be all types of consumers and producers (see resources section). The back
of the cards have information on where the energy from whatever is on their card
may go. Note- 23 cards have been developed and are attached to the end of this
curriculum. If your class is larger than 23 students, you may add more animals or
may choose to have some students be observers and record the results for the rest
of the class.
Start by explaining that all energy originates from the sun. Ask the students what
type of living things can use energy from the sun to grow. Once they have
identified that this is the role of plants, point out the organisms that do
photosynthesis and get energy from the sun in the aquatic ecosystem. The most
common plants are green algae, a kind of phytoplankton that is hard to see. It
lives throughout the water. There are also bigger types of aquatic plants that
some fish eat, but green algae is important to filter feeders like native freshwater
mussels.
Read the cards one by one and have students connect to each other with yarn.
Emphasize that the yarn represents who is giving its energy to the next organism,
not who eats whom.
Repeat this process until every student is included in the web. This will show how
energy flows through an ecosystem. Debrief with the students afterwards to see if
they have grasped the concept of interconnectedness within an ecosystem.
Last, add in the zebra mussel card to the web. Explain that the picture at the
beginning of class was a golf ball which had fallen into a lake and been covered by
living things called zebra mussels. Zebra mussels are not originally from
Minnesota but were accidently brought to the state in the ballast water of ships.
Add the zebra mussel card into the food web. When the zebra mussel eats the
same thing as the native mussel, take the string away from the native freshwater
mussels and give it to the zebra mussels, then see what other organisms are
connected to and affected by the zebra mussels.
Have students reflect on their student sheet. How did zebra mussels affect the
food chain? How did they affect native freshwater mussels? What will this do to
the lake?

Day 2: Native Freshwater Mussels
Section 3: Native Freshwater Mussels
1. To start class, look at the picture in the PowerPoint of zebra mussels and native
freshwater mussels. Have students jot down differences they see between native
and zebra mussels. Main differences between native and zebra mussels (whether
visible or not) include:
 Zebra mussels are much smaller (about the size of a fingernail).
 Zebra mussels grow in clumps on hard surfaces, often on top of other
organisms. Native mussels are not often found in clumps and have the
ability to move around with their muscular foot.
 Zebra mussels reproduce much more quickly (up to 500,000 eggs per
year) than native mussels and don’t require other animal (like fish or
amphibian) hosts in order to reproduce.
 Zebra mussels harm native ecosystem by filtering large amounts of
plankton, used as a food source by larval fish, native mussels, and other
native invertebrates. Native mussels filter plankton, bacteria, and
pollutants out of the water, therefore improving water quality for other
aquatic organisms.
2. Have students read the attached article from the DNR (see resources) in small
groups in order to have background on freshwater mussels. Students should use
the text to fill in the boxes on the student research form.
3. As a class, watch a video showing how native freshwater mussels reproduce. Add
to the notes page. Watch
https://tpt.pbslearningmedia.org/resource/nat16.sci.lisci.mussel/selectiondeception-and-reproduction-mimicry-in-freshwater-mussels/#.W18yk9VKjIV
4. Review the food web activity and see where the freshwater mussel receives its
energy and where its energy goes. Talk about how some species of mussels have
to deposit their young on specific fish species in order to grow and survive.
5. Have the students decide which area they would like to learn more about. They
can split up into groups with each group focusing on a specific part of mussel
ecology and human impact. Focus topics can include food, habitat, predators,
importance to the ecosystem, and human impact.
6. They can then report what they found to the rest of the class. Have students try
and pinpoint why native mussels are beneficial to the ecosystem in which they
live. Also, have them tie their findings back to how native mussels impact the
food web.

Day 3: Invasive Species
Section 4: Invasive species
1. Show the video entitled “The Threat of Invasive Species” at
https://www.cbsnews.com/news/the-threat-of-invasive-species/. Have students
jot down notes and be ready to tell you what they think an invasive species is,
based on what they observed.
2. Explain that invasive species are not native to an area where they are currently
living. Many invasive species are moved when humans transport things from one
place to another. An example of this is the zebra mussel. This is a freshwater
mussel that was brought over from Europe in the ballast tanks of transport ships.
Compare how the native freshwater mussel gives and takes energy to/from the
zebra mussel. The zebra mussel takes energy from all of the same sources as the
native mussel, but much faster than the native mussel. The zebra mussel does not
give energy to as many species as the native mussel. This will cause the zebra
mussel to use more resources than the native mussel. The native mussel is still
giving resource to other species, but is not able to take in as many resources. This,
along with other factors, is causing native mussels to become endangered in areas
where the zebra mussel is also present.
3. Have students create a Most Wanted Poster for an invasive species in Minnesota.
Two options:
a. Have students create a poster for Zebra Mussels based on the information
they have already collected about what they have learned.
b. Have students create a poster about a different type of invasive species in
Minnesota. This will require more time and research. The DNR’s invasive
species page is a great source for students to learn more about these
species: https://www.dnr.state.mn.us/invasives/

Assessment
The posters created can be graded on the content and creativity (see rubric in the
resources section.)

Extension




Play the invasive species matching
game.http://www.pbs.org/wgbh/nova/nature/invasive-species-game.html
Watch the clip about Zebra mussels’ invasion of White Bear Lake and the
problems it causes.https://www.pbs.org/video/ais-minute-white-bear-lakezebra-mussels-ua7ibk/
Listen to MPR’s radio series “The Water Main” in order to gather more
information about zebra mussels and their invasion of/impacts on Minnesota.

lesson resources
Web links:






Mimicry video:
o https://tpt.pbslearningmedia.org/resource/nat16.sci.lisci.mussel/selectio
n-deception-and-reproduction-mimicry-in-freshwatermussels/#.W18yk9VKjIV
Zebra Mussels in White Bear Lake video:
o https://www.pbs.org/video/ais-minute-white-bear-lake-zebra-musselsua7ibk/
Mussels filtering water video:
o https://www.sciencelearn.org.nz/videos/732-mussels-filtering-water
DNR species profiles of native freshwater mussels:
o DNRhttps://www.dnr.state.mn.us/minnaqua/speciesprofile/freshwater_
mussels.html
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Food Web Activity
Green Algae (small)
I give energy to:
 Snail
 Mussel
 Amphipod
 Water flea
 Rotifer
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Aquatic Plants (big)
I give energy to:
 Snail
 Amphipod
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Water Flea
I give energy to:
 Lake sturgeon
 Lake herring
 Bloater
 Deepwater sculpin
 Yellow perch
 Rainbow smelt
 Rainbow trout
 Walleye
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Amphipod
I give energy to:
 Rainbow smelt
 Yellow perch
 Deepwater sculpin
 Bloater
 Lake herring
 Ruffe
 Lake sturgeon
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Snail

Photo Credit: The Fish Guide

I give energy to:
 Rainbow smelt
 Yellow perch
 Deepwater sculpin
 Bloater
 Lake herring
 Ruffe
 Lake sturgeon

Mussel
I give energy to:
 Rainbow smelt
 Deepwater sculpin
 Bloater
 Lake herring
 Ruffe
 Lake sturgeon
Rainbow Smelt
I give energy to:
 Walleye
 Rainbow trout
 Brook trout
 Chinook salmon
 Lake trout
 Human
Yellow Perch
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I give energy to:
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Lake Herring
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I give energy to:
 Walleye
 Rainbow trout
 Chinook salmon
 Lake trout
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Ruffe
I give energy to:
 Walleye
 Rainbow trout
 Chinook salmon
 Lake trout
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Lake Trout
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I give energy to:
 Human
 Bald eagle
Chinook Salmon
I give energy to:
 Bald eagle
 Human
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Brook Trout
I give energy to:
 Bald eagle
 Human
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Rainbow Trout
I give energy to:
 Bald eagle
 Human
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Walleye
I give energy to:
 Human
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Bald Eagle
It is at the top of the food chain.
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Human
It is at the top of the food chain.

Lake Sturgeon
It is at the top of the food chain.
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Deep Water Sculpin
It is at the top of the food chain.
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Illustration from The Natural History of Useful Aquatic
Animals







Bloater
I give energy to:
Lake trout
Chinook salmon
Brook trout
Rainbow trout
Walleye








Cyclopoid
I give energy to:
Yellow perch
Rainbow smelt
Deepwater sculpin
Bloater
Lake herring
Lake sturgeon



Rotifer
I give energy to:
Cyclopoids
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USE ON SECOND GROUND OF SIMULATION
Zebra Mussel
I give energy to:
 Lake sturgeon

Photo Credit: Amy Benson, USGS

Project Description and Rubric
Invasive Species Project: Most Wanted Poster
Description: Today you will be gathering
information to make a Most Wanted poster for a
Minnesota invasive species. The goal is to describe
this species, including its crime, and explain what
we can do to stop it. To the right is an example of
poster made for Kudzu, an invasive species now
commonly found in the southern United States.
The following information should be included on
each poster:
1. Image of the invasive species
2. Common and scientific name.
3. If it is a plant or an animal.
4. Where it lives: in the water (aquatic) or on
land. (terrestrial) and in which biome.
5. What it looks like (size, color, etc.).
6. Where it is originally from and how it arrived
to this area..
7. How this invasive species negatively affects
the environment and how it spreads.
8. Why it is a threat or problem in Minnesota
including how it affects the food web.
9. What can be done to stop it from spreading
more?
10. Four or more cited sources (on the back of the poster, which can include sources
read or explored together in class).
You can choose one of the following invasive species in Minnesota (circle your choice):
Plants
Animals
 Purple loosestrife
 Zebra mussels
 Eurasian watermilfoil
 Mute swan
 Buckthorn
 Banded mystery snails
 Bull thistle
 Bighead carp
 Garlic mustard
 Earthworms
 Smooth brome grass
 Emerald ash borer
 Brown marmorated stink bug

Once you have gathered this information, create a “Most Wanted” Poster with these
requirements in mind:
 Poster is creative, colorful, attractive, & eye-catching and follows the “Most Wanted”
poster format above.
 Image of the invasive species is front and center and clearly visible.
 Poster is legible and understandable with a clear “WANTED” statement.
Grading: 100 points
Invasive Species Most Wanted Poster Rubric
My invasive species is: _________________________________________
Parts

Description

Points
Points
Possible Earned
5

1. Mug Shot

Image of the invasive species

2. Alias or
AKA’s

Other names used for the invasive species:
 Common name(s)
 Scientific name (Genus species)

3. Description








4. Wanted For

What are its ‘crimes?’
 How does the invasive species negatively
impact the environment? How does it
spread?
 Why is it a threat or problem in
Minnesota? How does it affect the food
web?

20

5. Warning



10

Plant or animal?
Aquatic or terrestrial?
In which biome can it be found?
What does it look like?
Where is it from originally?
How did it get here?

What can be done to stop it from
spreading more?

10
25

6. Creativity





7. Originality
8. Works
Cited

15

Poster is creative, colorful, attractive, &
eye-catching and follows the “Most
Wanted” poster format.
Image is front and center and clearly
visible.
Poster is legible and understandable
with a clear “WANTED” statement.


Written in your own words

5

At least four cited sources on the back of the
poster. These can include sources read or
explored together in class.

5

Total

100

Minnesota Public Radio Resources
Invasive Aquatic Species in Minnesota
Title
Measuring the
impact of invasives
in Minnesota lakes
is complicated,
inconclusive
Impact of aquatic
invasive species on
Minnesota lakes
and rivers

Date
Broadcast
August 27,
2018

August 23,
2018

Format

Link

Listen to radio story (4
minutes and 33
seconds) or read short
article.

https://www.mprnews
.org/story/2018/08/27
/measuring-impact-ofaquatic-invasivespecies-in-minnesotacomplicatedinconclusive
https://www.mprnews
.org/story/2018/08/21
/counties-fightaquatic-invasivespecies-is-it-working

Article includes map
from DNR.
Listen to interview (to
minutes and 26
seconds). Guests are:
 Jeff Forester,
executive
director of
Minnesota
Lakes and
Rivers
Advocates.
 Jim Wherley,
co-owner of
Sunset Bay

Resort in
Richville,
Minnesota,
Ottertail
County.
 Kelly
Pennington, AIS
prevention
coordinator,
Minnesota
Department of
Natural
Resources.
Listen to radio story (7 https://www.mprnews
minutes) or read
.org/story/2018/08/2
3/aquatic-invasiveArticle includes map
species-forces-boatersfrom DNR.
to-change-their-habits

'We don't close our
lakes': In battle
against aquatic
invaders, it's
protection vs.
access

August 23,
2018

$10M question:
Are counties'
efforts to fight
aquatic invasives
working?

August 21,
2018

Listen to radio story (7
minutes and 36
seconds) or read short
article

https://www.mprnews
.org/story/2018/08/21
/counties-fightaquatic-invasivespecies-is-it-working

5 things you
should know about
aquatic invasive
species

Apr 2, 2018

Read short article. It is
excerpts from the same
interview as above
(August 23).

https://www.mprnews
.org/story/2018/04/0
2/water_main_aquati
c_invasives

PowerPoint Slide Ideas:

