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About This Guide 
+ Invasive Crayfish Collaborative 

 
This ǘŜŀŎƘŜǊΩǎ guide contains lesson plans designed to 

help educators engage students in thinking critically 

about crayfish and their freshwater ecosystems. 

Lessons are aligned to the Next Generation Science 

Standards, Common Core State Standards, and 

Center for Great Lakes Literacy Principles. They 

contain numerous adaptations/extensions to meet 

the divergent needs of students in grades 2ς12. 
 

The curriculum will help prepare you and your 

students to participate in the Invasive Crayfish 

/ƻƭƭŀōƻǊŀǘƛǾŜΩǎ crayfish study,* an effort to collect data 

about the native and invasive crayfish found in the Great Lakes 

region. The data students collect is shared through iNaturalist 

and ArcGIS Online, enabling them to compare what they 

discover with data from other student groups, as well as 

professional scientists. Just as importantly, it provides critical 

information for researchers and wildlife managers seeking to 

better understand and manage crayfish populations. 

*A scientific collection permit is required for the crayfish study, and 

approval may take up to 4 months. Plan early to avoid delays. 

Problems of Invasive Crayfish 

Invasive crayfish pose a substantial threat to aquatic habitats in the 

Great Lakes region because of their ability to reduce habitat quality 

and dramatically alter aquatic food webs. Efforts to prevent the 

introduction and spread of invasive crayfish consist largely of 

reducing the size of existing populations and encouraging people 

to refrain from releasing crayfish into new bodies of water. 

Invasive Crayfish Collaborative 

The Invasive Crayfish Collaborative (ICC) brings industry, science, 

and land management stakeholders together to improve 

management of invasive crayfish in the Great Lakes region. The ICC 

focuses on improving upon our collective management and 

outreach capabilities. Illinois-Indiana Sea Grant and the Illinois 

Natural History Survey oversee and facilitate ICC, with funding 

from the Great Lakes Restoration Initiative. 

 
 

 
A common goldeneye gulps down 

a northern (virile) crayfish. 
Photo: Tom Koerner/USFWS CC 0 
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Lesson 1: Crayfish + Freshwater Ecosystems 

Subjects Science, Language Arts, Art 

Grade Levels Ideal for grades 2ς8, adaptable for 9ς12 

Time 75 minutes or more 

Lesson Overview 

This lesson is designed to be highly adaptable, but options 
ƛƴŎƭǳŘŜ ŀ ōǊƛŜŦ άŎǊŀȅŦƛǎƘ ǘǊƛǾƛŀέ ŀŎǘƛǾƛǘȅ ǘƻ ŀǎǎŜǎǎ ǎǘǳŘŜƴǘǎΩ 
current understanding of crayfish and their freshwater 
ecosystems, followed by a quick brainstorming session in 
pairs about what students already know, then a short 
multimedia presentation. Next, students can act out a 
simple food chain of different organisms that feed on each 
other in freshwater ecosystems. They may conduct 
a short research project about a freshwater organism and 
create a more complex model of freshwater food webs 
with the whole class, which demonstrates the resilience 
that comes with biodiversity. 

The lesson closes with a short discussion of the many 
interdependent relationships in the ecosystem that allow 
species, including crayfish, to survive. Their important roles 
in freshwater ecosystems are highlighted. 

 

 

A northern (virile) crayfish (Faxonius virilis) in its 
freshwater ecosystem 
Photo:  Missouri Dept. of Conservation

 
See the ά9ƴǊƛŎƘκ9ȄǘŜƴŘέ section at the end of the lesson for more 
ways to engage all learners, including field experiences. 

Goals 

¶ Students will understand that crayfish and a multitude of 
organisms in freshwater ecosystems are woven together 
in an interconnected web of life known as a food web. 
They will understand that this interdependence among 
species, supported by nonliving things such as water, air, 
rocks, and soil, enables animals and plants to survive and 
live in balance with each other for the ŜŎƻǎȅǎǘŜƳΩǎ long- 
term health. 

¶ Students will think critically about the particular roles of 
crayfish in freshwater ecosystems, and how they can help 
keep the ecosystem healthy. 

 

  

 



Investigating Crayfish + Freshwater Ecosystems - Great Lakes |9                                   InvasiveCrayfish.org  2025  

Objectives 

¶ Students will create a visual representation of the concepts of a food chain 
and food web and how organisms are linked to one another by the transfer 
of matter and energy in an ecosystem. 

¶ Students will research an organism from the freshwater ecosystem and 
write about its interactions with other organisms in it. 

¶ Students will show visually and explain verbally how energy from the sun 
and photosynthesis forms the foundation of freshwater ecosystems. 

¶ As a class, students will simulate a freshwater web of life, including the 
interactions in the ecosystem and the factors which create healthy 
ecosystems, including biodiversity. 

Next Generation Science Standards 
Performance Expectations  

¶ MS-LS2-3: Develop and use a model to describe why asexual 
reproduction results in offspring with identical genetic information 
and sexual reproduction results in offspring with genetic variation.  

¶ MS-LS2-1: Analyze and interpret data to provide evidence for the 
effects of resource availability on organisms and populations of 
organisms in an ecosystem.  

Building toward 

¶ MS-LS2-4: Construct an argument supported by empirical evidence that changes to physical or 
biological components of an ecosystem affect populations. 

¶ MS-LS1-6: Construct a scientific explanation based on evidence for the role of photosynthesis in 
the cycling of matter and flow of energy into and out of organisms. 

¶ HS-LS2-3: Construct and revise an explanation based on evidence for the cycling of matter and flow 
of energy in aerobic and anaerobic conditions.  

¶ HS-LS2-4: Use mathematical representations to support claims for the cycling of matter and flow of 
energy among organisms in an ecosystem. 

¶ HS-LS2-5: Develop a model to illustrate the role of photosynthesis and cellular respiration in the 
cycling of carbon among the biosphere, atmosphere, hydrosphere, and geosphere. 

¶ HS-LS2-6: Evaluate claims, evidence, and reasoning that the complex interactions in ecosystems 
maintain relatively consistent numbers and types of organisms in stable conditions, but changing 
conditions may result in a new ecosystem.  

¶ HS-LS1-5: Use a model to illustrate how photosynthesis transforms light energy into stored 
chemical energy. 

Crosscutting Concepts 

¶ Energy and Matter 

¶ Systems and System Models 

¶ Stability and Change 

Science & Engineering Practices 

¶ Developing and Using Models 

¶ Engaging in Argument from Evidence 

¶ Obtaining, Evaluating, and Communicating Information 

Core and Component Ideas in the Life Sciences 
LS1: From Molecules to Organisms: Structures and processes 

¶ LS1.B: Growth and Development of Organisms 

LS2: Ecosystems: Interactions, Energy, and Dynamics 

¶ LS2.A: Interdependent Relationships in Ecosystems 

¶ LS2.C: Ecosystem Dynamics, Functioning, and Resilience 
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Core and Component Ideas in Earth and Space Sciences 
9{{нΥ 9ŀǊǘƘΩǎ {ȅǎǘŜƳǎ 

¶ ESS2.C: The Roles of Water in 9ŀǊǘƘΩǎ Surface Processes 

Common Core State Standards 
Speaking and Listening Standards for Grade 6  

(similar standards for grades 4ς5; 7ς12) 

 Standard 4. Present claims and findings, 
sequencing ideas logically and using 
pertinent descriptions, facts, and details to accentuate main ideas or themes; use 
appropriate eye contact, adequate volume, and clear pronunciation. 

Standard 6. Adapt speech to a variety of contexts and tasks, demonstrating command of formal English 
when indicated or appropriate. 

College and Career Readiness Anchor Standards for Writing 
Standard 6. Use technology, including the Internet, to produce and publish writing and to interact and 

collaborate with others. 

Standard 7. Conduct short as well as more sustained research projects based on focused 
questions, demonstrating understanding of the subject under investigation. 

Center for Great Lakes Literacy Principles 
Principle 5. The Great Lakes support a broad diversity of life and ecosystems. 
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Teacher Background 

Crayfish 

Crayfish are crustaceans that are closely related to 
lobsters, their saltwater cousins, and they play an 
important role in freshwater ecosystems, such as 
rivers and lakes. They are an important food source 
for many species of fish, birds, amphibians, reptiles, 
and mammals, even those that spend much of their 
time on land, such as raccoons. 

Crayfish are opportunistic omnivores that eat both 
dead and living plants and animals, including insects, 
snails, and fish on river and lake bottoms. Their role 
in reducing decaying matter and filtering the water is 
especially important for improving water quality. In 
addition, their habit of burrowing provides benefits 
for water quality, although burrowing near the 
ǿŀǘŜǊΩǎ ŜŘƎŜ Ŏŀƴ ǎƻƳŜǘƛƳŜǎ ŎƻƴǘǊƛōǳǘŜ ǘƻ ŜǊƻǎƛƻƴ 
(Helfrich, Parkhurst, and Nevis 2001). Predators as 
well as scavengers, crayfishτespecially invasive, non- 
native species, can sometimes negatively impact 
ecosystems in other ways. We will explore the 
positive and negative roles more fully in later lessons. 

There are 620 species of crayfish (also called 
crawfish, crawdads, or mudbugs) worldwide, and 39 
of these species are native to the Midwest United 
States (Taylor et al., 2015). Crayfish are a diverse 
group of decapod (10-legged) crustaceans related to 
shrimp, crabs, and lobsters. Crayfish breathe 
primarily through gills but can breathe air when 
necessary, as long as their gills are wet or humidity is 
very high. They live semi-aquatic lifestyles in lakes, 
streams, ponds, flooded fields, or ditches. Some 
species spend most of their lives in underground 
burrows, while others burrow only if necessary, such 
as during droughts. Midwestern crayfish species live 
on average three years but have been known to live 
up to six years. 

 
 
 

 
 
 
¢ƘŜ Ǿŀǎǘ ƳŀƧƻǊƛǘȅ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ ŎǊŀȅŦƛǎƘ 
species are found in North America, especially 
the southeastern United States. They can be 
found on every continent except Antarctica. 
Many species are at risk of extinction due to a 
variety of factors, such as habitat loss, 
pollution, and the spread of invasive crayfish 
species and disease (Larson et al. 2020). 

 
Photo: Jeff Benca; used by permission 

 

Ecological Concepts 

An ecosystem is any group of living and 
nonliving things that interact with one 
another. Some are relatively small like streams 
and ponds where crayfish often thrive, and 
others are large biomes like wetlands or 
forests. 

Biodiversity is a measure of the number of 
different species in a specific area, and it is 
also used as a general description of species 
richness, ecosystem complexity, and genetic 
variation. In general, the more biodiversity, the 
more stable the environment and the less it is 
impacted by changes. The organisms that 
interact with each other in their ecosystems 
are called a community (or ecological 
community for high school students). 
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Visual model of a freshwater ecosystem showing flows of energy 
Graphic by Eric Engh and Rick Reynolds; used by permission 

 

Some members of a community, such as 
crayfish, are particularly important to the 
ŎƻƳƳǳƴƛǘȅΩǎ vitality. For example, crayfish 
recycle nutrients through the consumption of 
decomposing organisms. This helps clean the 
water. They are also an important food source 
for many predators such as fish, birds, reptiles, 
and amphibians. Because of all these important 
roles, crayfish can be considered a keystone 
species for their ecosystem; just like the 
keystone at the top of an architectural arch that 
helps hold the whole structure together, a 

keystone species is vital to the stability of 
an ecosystem. If it is in trouble, the whole 
ecosystem can be negatively impacted. 

Creating ecosystem food webs helps students 
understand the basic ecological principle that 
everything in nature is connected. By analyzing 
the relationships between the various living and 
nonliving things, students will increase their 
understanding of community ecology and the 
underlying relationships that bind living things 
together. 

 

Materials 

¶ ά/ǊŀȅŦƛǎƘ ¢ǊƛǾƛŀέ handout (one for each student, found at the end of the lesson) 

¶ ά/ǊŀȅŦƛǎƘ and Freshwater 9ŎƻǎȅǎǘŜƳǎέ PowerPoint presentation available on the 
Invasive Crayfish Collaborative website: invasivecrayfish.org/products 

¶ Computer access and Microsoft PowerPoint software 

¶ Display screen 

¶ Markers, crayons, or colored pencils for students to share 

¶ Ball of yarn 

¶ Class whiteboard, chalkboard, or interactive whiteboard 

https://invasivecrayfish.org/products/
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¶ Optional: 

Á Copies of the άhǊƎŀƴƛǎƳ Presentation wǳōǊƛŎέ found at the end of the lesson 

Á ά/ǳǊƛƻǳǎ Crayfish + Freshwater 9ŎƻǎȅǎǘŜƳǎέ activity, which follows the lesson 

Á Large pieces of paper or poster board (one per student or one per 
group), if available, for the activity listed at the end of the 
Enrich/Extend section 

Preparation 

1. Ensure all materials above are ready for student use. 

2. In addition to helping students understand crayfish and freshwater ecosystems, this 
lesson is designed to help you teach and reinforce a variety of concepts and skills, and 
it is adaptable for a wide range of grades and connections across the curriculum. For 
example, several different kinds of models are suggested, including diagrams and 
kinesthetic models to help students understand the content presented, while 
simultaneously helping them to understand how to use models themselves to find 
deeper meaning in the science and better convey information to others. 

Your focus could be on crayfish and their roles in freshwater ecosystems, or you might 
choose to focus on the importance of biodiversity, or a concept such as adaptation. 
Keep in mind that Lesson 3 of the curriculum focuses on fascinating crayfish 
adaptations, including their structures and functions, as well as their behaviors that 
help them to survive. 

3. Optional: 

Á Review more information about crayfish and freshwater ecosystems to prepare 
to answer student questions. Good sources include those listed at the end of 
the lesson in the Expand Knowledge + Skills section. 

Á Identify an expert partner to work with your class. Contact 
invasivecrayfish.org/contact-us for possible recommendations. 

Teaching Suggestions in the 5E Model 

Engage 

1. Introduce the expert visitor if one is present and tell students they will be starting an 
exciting new unit about crayfish and their habitats (where they live). 

2. Optional: Explain to students they will first find out what they already know. Pass out 
ǘƘŜ ά/ǊŀȅŦƛǎƘ ¢ǊƛǾƛŀέ ƘŀƴŘƻǳǘ ǘƻ ŜŀŎƘ ǎǘǳŘŜƴǘ ŀƴŘ ŀƭƭƻǿ млς15 minutes for them to 
complete it. Tell the students they are not expected to know the answers, so they 
should just do the best they can. This activity serves many purposes, including 
evaluating current student knowledge, helping students focus on topics to be discussed, 
and evaluating change in understanding over time. Collect the handouts. This activity 
could also be done later as a review game or assessment. 

3. Ask students to turn to a neighbor and brainstorm everything they can think of about 
crayfish, where they live, what they eat and what eats them, etc. They should record all 
their ideas on a piece of paper, without worrying about if they are right or wrong. 
Circulate around the room, answering questions, if necessary. After about five minutes, 
ask for a few to share their best ideas. Then explain to students that this lesson will be 

https://invasivecrayfish.org/contact-us/
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all about the fascinating places where crayfish most often live, called freshwater 
ecosystems. 

4. Open the ά/ǊŀȅŦƛǎƘ and their 9ŎƻǎȅǎǘŜƳǎέ PowerPoint presentation and you and/or the 
visitor can lead a brief interactive discussion about crayfish and their ecosystems, 
drawing on the student ideas shared earlier and the information in the slide notes to 
talk about the important roles crayfish play, and how they get what they need from 
their environment, including food, water, shelter, space, and oxygen. If available, you 
can show the students live crayfish and/or any other organisms from freshwater 
ecosystems that interact with them, such as a variety of plants, fish, turtles, or 
frogs/tadpoles. 

Explore 

5. Ask the class to arrange their desks in groups of four, if necessary, and pass out blank 
paper (one sheet per student) and coloring supplies. Ask the students to each share the 
name of one of their favorite species from freshwater ecosystems with each other and 
demonstrate how they can write its name in large letters in the top third of a blank 
piece of paper using a pencil. Then they can make the names dark enough to read from 
across the room with a marker or other coloring supplies. This can be an animal or plant 
that they have learned about in the presentation or seen in nature. Each student should 
choose a different organism, and one or more students in each group should choose a 
plant, because plants are so important for almost every ecosystem. 
Note: To help students understand what to do, you can show them the άwŀƛƴōƻǿ ¢Ǌƻǳǘέ 
example that follows the lesson, create your own example, and/or show student 
samples. For more advanced students, it may be valuable to have them write the 
common and scientific names of the organism they choose. This will teach them the 
importance of understanding scientific names, as they provide a universal code for 
identifying species. 

6. !ǎƪ ǘƘŜ ǎǘǳŘŜƴǘǎ ǘƻ ŎǊŜŀǘŜ ŀ ōŀǎƛŎ ƛƭƭǳǎǘǊŀǘƛƻƴ ƻŦ ǘƘŜƛǊ ƻǊƎŀƴƛǎƳ ōŜƭƻǿ ǘƘŜ ƻǊƎŀƴƛǎƳΩǎ 
name on the paper. They can use available reference sources such as books and the 
Internet for reference and/or live specimens if you are lucky enough to have some. Tell 
students they will only have about five minutes (or however much time you want to 
allow) to create their illustrations, but that they will be able to add more details and 
color later if they wish. 
Depending on where you live you might suggest: 

Á Animals and plants presented in the PowerPoint presentation, including those 
shown in the food web diagrams 

Á Options of freshwater plants such as those presented in the PowerPoint 
presentation 

7. Next, have students conduct research about the organisms using the available reference 
sources to prepare a short (perhaps one minute) oral presentation or short nonfiction 
piece (perhaps 2ς3 paragraphs) about: 

Á Where the animal or plant lives (its habitat). 

Á What it eats and/or what eats it. 

Á Other ways in which it interacts with living and nonliving things in the 
ecosystem (i.e. getting energy from the sun, nutrients from decaying plants 
and animals, etc.) 
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Explain 

Á Note: These details could be written below the illustration and/or on the back 
of the sheet. They could also be used as a sample English Language Arts 
assignment or performance assessment. Pass out the άhǊƎŀƴƛǎƳ Presentation 
wǳōǊƛŎέ ŀǘ ǘƘŜ ŜƴŘ ƻŦ ǘƘŜ ƭŜǎǎƻƴ ǎƻ ǎǘǳŘŜƴǘǎ ƪƴƻǿ Ƙƻǿ ǘƘŜȅ ǿƛƭƭ ōŜ ŀǎǎŜǎǎŜŘΦ 

8. While the students finish their illustrations and/or short research projects, ask the 
groups to choose 2ς3 species and choose volunteers to represent the group to act 
out a simple food chain for the rest of the class. Write the term on the board and ask 
one of the student groups to send a representative to the front of the room (or the 
ŎŜƴǘŜǊ ƻŦ ǘƘŜ ŎƛǊŎƭŜ ƛŦ ȅƻǳΩŘ ƭƛƪŜ ǘƻ ŀǎƪ ǘƘŜ ƎǊƻǳǇǎ ǘƻ ŀǊǊŀƴƎŜ ǘƘŜƳǎŜƭǾŜǎ ƛƴ ƻƴŜύ ǘƻ 
play the role of an animal at the top of the food chain, a large predatory one that 
eats other animals. Ask the student to try to make themselves look and/or act like 
the animal they are playing. 

9. Ask another group to send a representative to play a different animal that eats other 
animals, but that might be eaten by the first animal. Ask the second student to act 
out their animal, while the first gets ready to try to eat it. Ask the class if they know a 
word used for animals that eat other animals and a word for the animals that get 
eaten. Write or type the words predator and prey on the board. Then ask the groups 
to identify another animal that might get preyed upon and what predator might eat 
it; have a student representative come to the front of the room (or center of the 
circle) and ask one of its predators to move near its prey, as well. Ask if students 
know the name for a meat eaterτcarnivoreτand a plant eaterτherbivoreτand 
ǿǊƛǘŜ ǘƘƻǎŜ ǿƻǊŘǎ ƻƴ ǘƘŜ ōƻŀǊŘ ōŜƭƻǿ άǇǊŜŘŀǘƻǊέ ŀƴŘ άǇǊŜȅΦέ ¢ƘŜƴ ŀǎƪ ƛŦ ǘƘŜȅ ƪƴƻǿ 
the name for an animal that eats many types of food. Discuss the term omnivore and 
write that on the board, too. 

10. Ask the class what important parts of the freshwater ecosystem food chain are 
missing. Where do the prey species get their energy from? Instead of calling on a 
student raising her/his hand, tell the class that at the count of three, all of them 
should shout out the organisms (living things) they think are most important for 
the ecosystem. Count 1-2-3, and hopefully many of them will shout PLANTS!τor 
something else important, like algae (a type of plant) or insects. 

11. Ask for volunteers from the groups to play the role of freshwater plantsτthe 
producersτand invite those students to join the food chain simulation while you 
write the word producers on the board, as well. Ask the class to again shout outτat 
the count of threeτwhere the plants get their energy from, and hopefully many of 
them will shout THE SUN! or PHOTOSYNTHESIS! Write the words Sun (perhaps 
within a quick doodle depicting it as a large circle with rays coming out of it) and 
photosynthesis (perhaps within a quick doodle of a leaf) on the board. Ask the 
ǎǘǳŘŜƴǘǎ ǇƭŀȅƛƴƎ Ǉƭŀƴǘǎ ǘƻ ŀŎǘ ƭƛƪŜ ǘƘŜȅ ŀǊŜ ǎƻŀƪƛƴƎ ǳǇ ǘƘŜ ǎǳƴΩǎ ŜƴŜǊƎȅ ǎƻ ǘƘŜȅ Ŏŀƴ 
convert it into foodτsugar, starch, and other nutrientsτthat supports the whole 
ecosystem. 

12. Ask students if they know the prefix of the word photosynthesis, and what the prefix 
means. Write photo- when someone says it and ensure students understand that it 
ƳŜŀƴǎ άƭƛƎƘǘΦέ ¢ƘŜƴ ŀǎƪ ǿƘŀǘ ǘƘŜ Ƴŀƛƴ ǇŀǊǘ ƻŦ ǘƘŜ ǿƻǊŘτsynthesisτmeans. Some 
ǎǘǳŘŜƴǘǎ Ƴŀȅ ŀƭǊŜŀŘȅ ƪƴƻǿ ǘƘŀǘ ƛǘ ƳŜŀƴǎ άŎƻƳōƛƴƛƴƎΦέ ¢ƘŜƴ ŀǎƪΥ Iƻǿ ŀƴŘ ǿƘŀǘ Řƻ 
plants combine to make energy? Review with students that plants use chlorophyll 
(write the word on the board)τwhat makes them greenτto combine sunlight with 
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water and carbon dioxide (CO2) gas found in the air to complete the amazing process. 
Ask the students to say at the count of three what gas the plants give off, which 
animals need to live, and many should shout OXYGEN! Finally, ask the students to 
share at the count of three what gas animals exhaleτCARBON DIOXIDE!τand ask 
the students playing the role of plants to inhale the CO2 ŀƴŘ ŜȄƘŀƭŜ άƻȄȅƎŜƴέ 
dramatically for the students representing animals to inhale deeply; this will 
complete the photosynthesis analogy and reinforce the idea that all of the living 
things in an ecosystemτas well as non-living things such as sunlight, air, and waterτ 
are interconnected. 

 
13. Explain that all other organisms that ŘƻƴΩǘ produce their own food are called 

consumers, and write that word below carnivore and herbivore in the middle. 

14. Ask students what prey species in freshwater ecosystems might eat, and they may 
suggest smaller organisms such as tadpoles or insect larvae. Hopefully, one will also 
say dead things, the way scavengers like crayfish eat, or you can suggest dead 
organisms and ask students which living organisms eat them. Explain that this 
function of eating dead matter is very important for keeping the water clean and 
with enough dissolved oxygen for animals to breathe. Also explain that freshwater 
ecosystems can be very complex, with many hundreds of animal and plant species, 
all interconnected through a complex food web and supported by nonliving things 
such as sunlight, water, and air. Write food web under food chain and explain that it 
is the interaction of many food chains and cycles. 

15. Ask for a round of applause for the ecosystem actors, and they can take their seats. 
Explain to students that they will now create a more complex model of the food 
webτor web of life--that will better represent the rich biodiversity of a healthy 
freshwater ecosystem. Write the word on the board, and if time allows, talk about 
the prefix bio- (life) and the root diversity (variety). 

16. Simulate the freshwater ecosystem web of life with yarn: 

Á Lead the students outside so you have a large area in which to form a circle 
with the whole class, directing students to take their organism illustrations 
with them. Anywhere outside will work, but it is best if you can go to the 
most natural area available, ideally one with native plants, or even better, 
an area that is close to a freshwater ecosystem, such as a stream or pond. 

Á Ask the class to form a large circle and tell students that you will now be 
recreating the freshwater ecosystem web of life. 

Á Take your place in the circle and tell students that you represent the ultimate 
source of just about all the energy in the ecosystemτthe sun. 

Á Hold the end of the ball of yarn firmly in your hand while you toss the ball to 
one of the students representing a plant species, saying the species name out 
loud. Ask students to hold up their organism signs if they think the organism 
you tossed the yarn to interacts with them. This will help the students know 
who to toss the ball, and keep the whole class engaged. Ask the student to 
say the name of an organism it interacts with and toss the ball of yarn to the 
student representing it. (Each student should hold onto their piece of yarn 
while tossing the ball to another classmate.) 
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Students create a model of a web of life as a class. If you can, go outside 
for the activity, ideally near a freshwater ecosystem or other natural area. 

17. Ask the second student to do the same thing, passing the ball to another organism it 
interacts with while holding the end of the yarn; continue until all the students are 
connected in the web of life, completing the model of the freshwater ecosystem. 

18. Ask the students to step back and/or gently pull on the yarn until the web is taut. 
Then ask the students to remain still. Explain that in a moment, the student who 
started the web will tug on it, and only those students who feel a tug will tug back. 

Ask the student playing the plant to begin the process, and continue until all the 
students can feel a vibration moving through the web. Then ask students to choose 
an organism that might be less critically important for the ecosystem and ask that 
student to drop the yarn. 

19. Continue this άƻǊƎŀƴƛǎƳ ǊŜƳƻǾŀƭέ process several more times, then ask students a 
few questions to promote critical thinking and generate discussion: 

Á How did removing organisms from the freshwater ecosystem impact the 
web? Possible answer: Organisms that depend on the food web are 
impacted and the web changes shape. 

Á When were the changes to the web most dramatic? Possible answers: 

¶ When there were fewer species; losing one of them had a 
greater impact on the ecosystem. 

¶ When certain species that had multiple interactions were lost. 

Á When was the web the most stable and why? Possible answers: 

¶ The web was most stable when there was the largest number of 
species. 

¶ In general, the more biodiversity, the more stable the environment 
and the less it is impacted by changes in the environment. 

Á How might humans impact the web if they were added to it? Possible 
answers: 

¶ They might cause more species to leave the web. 

¶ This would be especially true if humans ŘƻƴΩǘ try to minimize their 
impact and to protect the biodiversity of the ecosystem. 
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20. Direct students to roll up the yarn, walk back to the classroom, and help clean it up. 
Write community on the board and close by having students discuss how all the 
different organisms living in the interconnected communities of freshwater 
ecosystemsτand every other ecosystem, such as forests or grasslandsτare linked 
together, enabling them to survive. Ask students if they hear the word community 
used in other ways, too. Briefly discuss how both humans and other living things 
exist together and support each other in communities, as well, such as the ones 
found in your neighborhood, city, and/or town. 

21. Extend the lesson with activities such as those listed below and/or pass out the 
ά/ǳǊƛƻǳǎ Crayfish + Freshwater 9ŎƻǎȅǎǘŜƳǎέ handout that follows the lesson and ask 
students to complete it for homework or in class as time allows as another way to 
reinforce the concepts you just talked about. An answer key follows the activity, 
which can also be used as a short reading prior to asking students to complete the 
activity version with missing vocabulary words. 

Enrich/Extend 

¶ Pass out cards with the names of freshwater species and other important 
components of freshwater ecosystems. Students can use these to get them started 
on their short research projects to prepare to create the άǿŜō of ƭƛŦŜΣέ or the cards 
themselves could be used for the activity if you are limited for time. Sets of cards 
can be found online, including: 

Á άtƻƴŘ ConnectionsςThe Food Webέ ƭƛǎǘŜŘ ƛƴ ǘƘŜ Procedure section of 
ǘƘŜ άtƻƴŘ /ƻƴƴŜŎǘƛƻƴǎέ ƭŜǎǎƻƴ Ǉƭŀƴ ŦǊƻƳ bŜǿ aŜȄƛŎƻ DŀƳŜ ϧ CƛǎƘΥ 
wildlife.state.nm.us/discover-new-mexico-home/aquatic-wildlife/pond- 
connections 

Á ά!ǉǳŀǘƛŎ ŀƴŘ aŀǊƛƴŜ 9ŎƻǎȅǎǘŜƳ /ƻƴƴŜŎǘƛƻƴǎέ ƭŜǎǎƻƴ Ǉƭŀƴ ŦǊƻƳ ǘƘŜ ¦ƴƛǾΦ ƻŦ 
Florida Ext. Service (pp. 50ς52): studylib.net/doc/8282863/lesson-1-aquatic- 
and-marine-ecosystem-connections 

¶ Have students work with a partner to create a visual diagram of freshwater 
ecosystems. Pairs will need a large sheet of paper or poster board to share; consider 
having a few stacks of used sheets around the room from which students can 
choose (to use the backs of them). Completed diagramsτor the best of themτcan 
be displayed on the classroom walls or on a hallway bulletin board or other display. 

Á Consider directing students to use different colored arrows for the different 
types of interactions on their diagrams, and write this on the board with 
color-coded markers or chalk, if available, or type it to display on the screen 
or interactive whiteboard: 

Orange to connect the sun with producers (plants) 

Green to connect herbivores to plants 

Red to connect predators to their prey 

Brown to connect decomposers to the plants and animals they break 
down after they die. 

Á Optional: Show students the Sagebrush Ecosystems poster/graphic available 
from the U.S. Fish and Wildlife Service on the Greater Sage-Grouse 
Education page as an example of one type of visual diagram they could 
create: fws.gov/media/sagebrush-education-posters 

Á Optional: Students can include humans in their diagrams, if desired. 
  

http://www.wildlife.state.nm.us/discover-new-mexico-home/aquatic-wildlife/pond-connections/
http://www.wildlife.state.nm.us/discover-new-mexico-home/aquatic-wildlife/pond-connections/
https://studylib.net/doc/8282863/lesson-1-aquatic-and-marine-ecosystem-connections
https://studylib.net/doc/8282863/lesson-1-aquatic-and-marine-ecosystem-connections
https://www.fws.gov/media/sagebrush-education-posters
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¶ It is recommended that you take students on a field trip to a stream or other area of 
freshwater to explore the ecosystem firsthand. Have students engage in an activity 
such as observing the macroinvertebrates found in the water and/or creating a 
nature journal and/or field guide of the organisms they observe. 

¶ Students can work together to create a large mural of a diagram depicting 
freshwater ecosystems with their illustrations and/or nonfiction writing about them. 
Diagrams can be created on classroom walls and/or other walls in the school or 
larger community. Yarn and/or arrows can be used to show ecosystem interactions, 
and students can help to illustrate additional important aspects of the ecosystem, 
such as the sun, algae, bacteria, and detritus. 

¶ Discuss the important role of watersheds and create a model of one using crumpled 
paper, as explained in this lesson from the Ferguson Foundation: 
fergusonfoundation.org/resources. {ŜŀǊŎƘ άŎǊǳƳǇƭŜŘ ǇŀǇŜǊέ ǘƻ ŀŎŎŜǎǎ ǘƘŜ t5CΦ 

¶ Show a short video clip about crayfish and/or freshwater ecosystems, such as: 

Á άvǳŜŜƴ Nerdling Presents Freshwater 9ŎƻǎȅǎǘŜƳǎΥέ 
youtube.com/watch?v=hdeGM65Enko 

Á άL {ǇŜŀƪ ŦƻǊ ǘƘŜ CƛǎƘΥ CŀŎƛƴƎ ǘƘŜ ²ǊŀǘƘ ƻŦ ŀ /ǊŀȅŦƛǎƘΥέ 
greatlakesnow.org/2023/07/i-speak-for-the-fish-facing-wrath-crayfish 

¶ Students can write fictional stories or poems about one or more organisms from 
freshwater ecosystems. 

¶ Have each student choose a freshwater ecosystem organism to research in depth. 
They can research elements, such as what the organism needs to survive and how 
human activities have impacted it over time. Provide a rubric so students know 
how they will be evaluated on the project, and findings could be shared with the 
rest of the class through written reports and/or oral presentations. 

¶ For younger grades, read a story or nonfiction book with your class about crayfish. 
Examples include: 

Á ά¢ƘŜ Life Cycle of a /ǊŀȅŦƛǎƘέ by Bobbie Kalman, Crabtree Pub Co: 
amazon.com/Crayfish-Cycle- Paperback-Bobbie-Kalman/dp/0778707032 

Á Ϧ/ǊŀȅŦƛǎƘέ by Meg Gaertner, North Star Editions: 
barnesandnoble.com/w/crayfish-meg- gaertner/1129536594 

Á ά/ǊŀȅŦƛǎƘέ by Phillis W. Grimm, Lerner Pub Group: 
amazon.com/Crayfish-Early-Bird-Nature- Books/dp/0822530309 

Evaluate 

¶ Ask students to reflect on the lesson in writing and/or orally, including about what 
they learned and what you, as the teacher, might do to improve the lesson next 
time. 

¶ Use completed student diagrams to evaluate student understanding of the concept 
of freshwater ecosystems. 

¶ Review the short research projects about an organism from freshwater ecosystems 
and its interactions with other organisms. 

¶ Use student participation in class discussion and activities, including the simulation 
of a freshwater web of life, to determine student understanding. 

  

https://www.fergusonfoundation.org/resources/
http://www.youtube.com/watch?v=hdeGM65Enko
https://greatlakesnow.org/2023/07/i-speak-for-the-fish-facing-wrath-crayfish
http://www.amazon.com/Crayfish-Cycle-Paperback-Bobbie-Kalman/dp/0778707032/
http://www.amazon.com/Crayfish-Cycle-Paperback-Bobbie-Kalman/dp/0778707032/
https://www.barnesandnoble.com/w/crayfish-meg-gaertner/1129536594
https://www.barnesandnoble.com/w/crayfish-meg-gaertner/1129536594
http://www.amazon.com/Crayfish-Early-Bird-Nature-Books/dp/0822530309
http://www.amazon.com/Crayfish-Early-Bird-Nature-Books/dp/0822530309
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Expand Knowledge + Skills 

¶ ά¢ƘŜ /ǊŀȅŦƛǎƘŜǎΦέ Missouri Stream Team: mostreamteam.org/assets/factsheet22.pdf 

¶ ά¢ƘŜ CǊŜǎƘǿŀǘŜǊ .ƛƻƳŜΦέ ¦/ .ŜǊƪŜƭŜȅΥ 
www.ucmp.berkeley.edu/exhibits/biomes/freshwater.php 

¶ άCǊŜǎƘǿŀǘŜǊ ecosystems filter pollutants before they reach ƻŎŜŀƴǎΦέ ScienceDaily: 
www.sciencedaily.com/releases/2018/04/180430212349.htm 

¶ Helfrich, L.A., Parkhurst, J., and Neves, R. 2001. The control of burrowing crayfish in 
ponds. Dept. of Fisheries and Wildlife Services, Virginia Tech: 
vtechworks.lib.vt.edu/items/9f97d586-a543-4613-b707-44f137b4930b 

¶ Taylor, C. A., Schuster, G. A., & Wylie, D. B. (2015). Field Guide to Crayfishes of the 
Midwest. Manual 15. Illinois Natural History Survey, Champaign, Illinois. 145 pages: 
shop.inrs.illinois.edu/inhs-man.html 

Freshwater Food Web Diagrams 

¶ ά!ǉǳŀǘƛŎ Food ²ŜōΦέ Univ. of Michigan: michiganseagrant.org/wp- 
content/uploads/2018/08/09-400-Aquatic-Food-Web-GLEP.pdf 

¶ άCǊŜǎƘǿŀǘŜǊ /ƘŀƴƴŜƭ CƻƻŘ ²ŜōΦέ /ŀǊȅ LƴǎǘƛǘǳǘŜ ƻŦ 9ŎƻǎȅǎǘŜƳ {ŜǊǾƛŎŜǎΥ 
caryinstitute.org/eco-inquiry/teaching-materials/hudson-river-ecology/freshwater- 
channel-food-web 

Plants and Animals of the Great Lakes Area Connected to Freshwater Ecosystems 

¶ Great Lakes Wildlife: glerl.noaa.gov/data/waterlife/additionalResources.html 

¶ Great Lakes Water Life (PowerPoint): Highlights different plants and animals that 
one can find in the Great Lakes: 
glerl.noaa.gov/data/waterlife/docs/WaterlifeAnnotated.ppt 

¶ άtǊƛƻǊƛǘȅ Colonies for Great Lakes ²ŀǘŜǊōƛǊŘǎΦέ Audubon: 
gl.audubon.org/sites/default/files/colonial_waterbird_summary_may_1_update.pdf 

¶ Reptiles and Amphibians of Michigan: michigan.gov/dnr/education/michigan- 
species/reptiles 

Lessons/Activities 

¶ άCǊŜǎƘǿŀǘŜǊ Lesson tƭŀƴǎΦέ Fresh Water Live: freshwaterlive.org/resources/lesson-plans 

¶ ά!ǉǳŀǘƛŎ CƻƻŘ ²Ŝōέ ŦƭŀǎƘŎŀǊŘǎ ƛƴ vǳƛȊƭŜǘΥ 
quizlet.com/40755546/aquatic-food-web-flash-cards 

¶ άCƻƻŘ ²Ŝōǎέ ƭŜǎǎƻƴ ǇƭŀƴΦ /t![a{Σ CƭƻǊƛŘŀ {ǘŀǘŜ ¦ƴƛǾŜǊǎƛǘȅΥ 
www.cpalms.org/Public/PreviewResourceLesson/Preview/75952 

Education Standards 

¶ More information about the Next Generation Science Standards, to which this 
lesson was aligned: nextgenscience.org 

¶ More information about the Common Core State Standards and links to the 
complete documents: thecorestandards.org 

http://www.mostreamteam.org/assets/factsheet22.pdf
http://www.ucmp.berkeley.edu/exhibits/biomes/freshwater.php
http://www.sciencedaily.com/releases/2018/04/180430212349.htm
https://vtechworks.lib.vt.edu/items/9f97d586-a543-4613-b707-44f137b4930b
https://shop.inrs.illinois.edu/inhs-man.html
https://www.michiganseagrant.org/wp-content/uploads/2018/08/09-400-Aquatic-Food-Web-GLEP.pdf
https://www.michiganseagrant.org/wp-content/uploads/2018/08/09-400-Aquatic-Food-Web-GLEP.pdf
https://www.caryinstitute.org/eco-inquiry/teaching-materials/hudson-river-ecology/freshwater-channel-food-web
https://www.caryinstitute.org/eco-inquiry/teaching-materials/hudson-river-ecology/freshwater-channel-food-web
https://www.glerl.noaa.gov/data/waterlife/additionalResources.html
https://www.glerl.noaa.gov/data/waterlife/docs/WaterlifeAnnotated.ppt
https://gl.audubon.org/sites/default/files/colonial_waterbird_summary_may_1_update.pdf
https://www.michigan.gov/dnr/education/michigan-species/reptiles
https://www.michigan.gov/dnr/education/michigan-species/reptiles
https://freshwaterlive.org/resources/lesson-plans
https://quizlet.com/40755546/aquatic-food-web-flash-cards
http://www.cpalms.org/Public/PreviewResourceLesson/Preview/75952
https://www.nextgenscience.org/
https://www.thecorestandards.org/
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Crayfish Trivia 
1. What kind of animals are crayfish? (Circle one) 

a. Amphibians d.  Insects 

b. Crustaceans e.  Mollusca (mollusks) 

c. Fish 

 

2. Put an ά·έ or checkmark in front of all the places where crayfish live. 

 Dry sand  Oceans 

 Lakes and ponds  Rivers and streams 

 Mud puddles 

3. Mark all of the animals below that eat crayfish. 

 Birds, such as herons and ducks  Reptiles, such as turtles and snakes 

 Fish, like trout  Mammals, like raccoons, river otters, and humans 

 Amphibians, such as frogs 

4. Crayfish breathe through their: 

 Gills  Nose 

 Lungs  Skin 

 Mouth 

5. Do crayfish live in our state? Circle one: Yes No 

6. In what ways can crayfish be good for the environment? 

 They are scavengers that eat dead animals and plants. 

 They are food for many different animals. 

 They can eat lots of food that other animals like to eat. 

 They can eat lots of salmon and trout eggs. 

 They help to keep streams and other bodies of water clean. 

7. Which of these are better for ecosystems? 

a. Invasive plants and animals 

b. Native species 

8. Please write all the reasons why you think native or invasive crayfish are better for their 

ecosystems below and on the back of this paper. 
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Crayfish Trivia Answer Key 
1. What kind of animals are crayfish? (Circle one) 

a. Amphibians d.  Insects 

b. Crustaceans e.  Mollusca (mollusks) 

c. Fish 

2. Put an ά·έ or checkmark in front of all the places where crayfish live. 

 Dry sand  Oceans 

  X_ Lakes and ponds  X_ Rivers and streams 

  X_ Mud puddles 

3. Mark all the animals below that eat crayfish. 
  X_ Birds, such as herons and ducks  X_ Reptiles, such as turtles and snakes 

  X_ Fish, like trout  X_ Mammals, like raccoons, river otters, and humans 

  X_ Amphibians, such as frogs 

4. Crayfish breathe through their: 

 
  X_ Gills  Nose 

 Lungs  Skin 

 Mouth 

5. Do crayfish live in our state? Yes! Crayfish are found in all 50 states, with more than 400 species 

found in North America. Over 600 total species have been identified around the world. 

6. In what ways can crayfish be good for the environment? 

  X_ They are scavengers that eat dead animals and plants. 

  X_ They are food for many different animals. 

 They can eat lots of food that other animals like to eat. 

 They can eat lots of salmon and trout eggs. 

  X_ They help to keep streams and other bodies of water clean. 

7. Which of these are better for ecosystems? 
a. Invasive plants and animals 
b. Native species 

8. Please write all the reasons why you think native or invasive crayfish are better for their ecosystems 

below and on the back of this paper. 

Native crayfish live in balance with other species in their ecosystem. They are important food for 

many other native species of animals, and they are omnivores/scavengers that consume dead 

animals and plants, helping to keep their freshwater ecosystems clean and recycling nutrients. 

Invasive crayfish can outcompete native species for food, shelter, and space. They can sometimes 

reproduce more quickly, too, and can be consumed less by native predators. Their burrowing activity 

can also be a problem, increasing erosion and decreasing water quality, for instance. 
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Freshwater Ecosystem άaƛƴƛ Research tǊƻƧŜŎǘέ Example 

Rainbow Trout 
(Steelhead trout that stay in freshwater) 

Scientific name: Oncorhynchus mykiss 
 

Habitat: Clean, cool freshwater in streams, rivers, and lakes 

Diet: Eats invertebrates like insects (larvae and adults), crayfish and other 
crustaceans, and zooplankton; small fish and fish eggs; algae 

What eats them? 

¶ Fish, like bass and larger trout 

¶ Birds, like herons, kingfishers, eagles, and osprey 

¶ Mammals, like raccoons, otters, and humans 

¶ Crayfish (as scavengers of dead fish and when trout are eggs) 

¶ Decomposers, like bacteria 

Other interesting facts: 

¶ Steelhead and rainbow trout are the same species, but steelhead travel to the 
ocean to continue growing into adults. Then they travel back to where they 
hatched as eggs. There they spawn (lay eggs) and die. The nutrients from their 
bodies feed the ecosystem for the next generation. 

¶ Rainbow trout are the only salmonids that stay in freshwater their entire lives. 

¶ Native to the west of the Rockies, rainbow trout were introduced in almost 
every other state and on every continent except Antarctica. 

Sources: 

¶ άwŀƛƴōƻǿ Trout (Oncorhynchus mykiss)Φέ U.S. Fish and Wildlife Service. fws.gov/species/rainbow- 
trout-oncorhynchus-mykiss 

¶ άwŀƛƴōƻǿ Trout and {ǘŜŜƭƘŜŀŘΦέ National Wildlife Federation: nwf.org/Educational- 
Resources/Wildlife-Guide/Fish/Rainbow-Trout-Steelhead 

https://www.fws.gov/species/rainbow-trout-oncorhynchus-mykiss
https://www.fws.gov/species/rainbow-trout-oncorhynchus-mykiss
https://www.nwf.org/Educational-Resources/Wildlife-Guide/Fish/Rainbow-Trout-Steelhead
https://www.nwf.org/Educational-Resources/Wildlife-Guide/Fish/Rainbow-Trout-Steelhead
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Name:   Period:   Date:   

 

Organism Presentation Rubric 

Name of Organism:   

 

Presentation Component 
Maximum 

Points 
Possible 

Self-Score 
(fill out before 
presentation) 

Teacher 
Score 

Content 

hǊƎŀƴƛǎƳΩǎ key traits explained, including: 
Å Habitat(s) and ways it survives in freshwater 

ecosystems 
Å What it eats and/or what eats it 

 
10 

  

Interactions with other living and nonliving things clearly 
explained 

10 
  

Delivery/Audience Engagement 

Speech delivered clearly at appropriate volume and speed 
(not too fast, slow, loud, or soft) 

5 
  

Speed, volume, and voice inflection are varied to engage 
audience and emphasize key points 

5 
  

Speaker connects with audience through eye contact and 
does not spend too much time looking at notes or screen 

5 
  

Speaker demonstrates enthusiasm for topic throughout 
presentation; audience is persuaded by speaker about 
important role(s) in ecosystem 

5 
  

Visual(s) 

Illustration helps to explain ƻǊƎŀƴƛǎƳΩǎ adaptations 
and/or role(s) in ecosystem 

10 
  

Writing Conventions 

Grammatical/spelling conventions followed in written 
summary 

10 
  

TOTAL: 60   

Teacher Comments: 
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Crayfish + Freshwater Ecosystems 
Crusty Crustaceans 

Crayfish are crustaceans, named for their hard, crust-like exoskeleton. 

Their upper shell is known as a carapace. They are closely related to 

lobsters, their saltwater cousins. Like insects and spiders, crustaceans 

are arthropods, named for their jointed legs. Crayfish have ten legs: 

four pairs of walking legs and two chelipeds with chelae (claws). They 

have two pairs of antennae for sensing food and danger in their murky 

habitat; the smaller pair are known as antennules. Image by Jeff Benca 

 

Key in the Web of Life 

Crayfish are an important 

part of freshwater 

ecosystems, such as rivers 

and lakes. They are food 

for many species of fish, 

birds, amphibians, reptiles, 

and mammals. Even some 

land-dwelling animals, 

such as raccoons, love to 

eat them, so they play 

important roles in 

terrestrial ecosystems, as 

well. Many people enjoy 

cooking them for dinner, 

tooτespecially 

in southern states like 

Louisiana. Model of a Freshwater Ecosystem 
Graphic by Eric Engh and Rick Reynolds 

What Do Crayfish Eat? 

Crayfish are omnivores that eat both dead and living plants and 

animals. Their role in reducing detritus (decaying organic matter) 

and filtering the water is important for improving water quality. 

(One way to remember what άŘŜǘǊƛǘǳǎέ meansτand what a crayfish 

might say about itτƛǎ ǘƘŀǘ ƛǘ ǎƻǳƴŘǎ ƭƛƪŜΣ ά5ǳŘŜΣ ǘǊȅ ǘƘƛǎΗέύ /ǊŀȅŦƛǎƘ 

eat almost anything. 

Crayfish, along with microorganisms, such as bacteria and plankton 

(tiny plants and animals), breakdown and recycle nutrients in the 

 

 

A crayfish feast! 
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ŜŎƻǎȅǎǘŜƳΩǎ ŎƻƳǇƭŜȄ food web. Dead fish and leaves can be a 

feast for a crayfish, which becomes a feast for a rainbow trout , 

which can feed a human family. All living things are linked in 

countless ways to the web of life, which also includes essential 

nonliving things, like water, oxygen, carbon dioxide, and space. 

 

Heroes or Villains? 

Predators as well as scavengers, crayfish can negatively 

impact ecosystems, too. Invasive, non-native species have 

the most impact. For example, they can outcompete native 

species for food, and eat too many fish and amphibian eggs. 

Their habit of burrowing in mud can provide benefits for 

ǿŀǘŜǊ ǉǳŀƭƛǘȅΣ ōǳǘ ōǳǊǊƻǿƛƴƎ ƴŜŀǊ ǘƘŜ ǿŀǘŜǊΩǎ ŜŘƎŜ Ŏŀƴ 

sometimes increase erosion (Helfrich, Parkhurst, and Nevis 

2001). This can add more sediment to the water, reducing its 

clarity and overall quality for wildlife and humans. 

 

 
Can you spot this camouflaged crayfish 
in its burrow? Photo: Brocken Inaglory, 

Wikimedia Common 

 

Where are Crayfish Found? 

About 400 of the ǿƻǊƭŘΩǎ 600+ crayfish species are found 

in North America, especially the southeastern United 

States. The rest are found on every continent except 

Antarctica. Many species are at risk of extinction, due 

mainly to habitat loss, pollution, and the spread of 

invasive crayfish species and disease (Larson et al. 2020). 

Ecology: The Study of Interconnections in Nature 

An ecosystem is any group of living and nonliving things 

that interact with one another. Some are relatively small, 

like streams and ponds where crayfish often thrive. Others 

are large biomes, like wetlands or forests. 

Biodiversity is a measure of the number of different 

species of organisms (living things) in a specific area. The 

term is also used as a general description of species 

richness, ecosystem complexity, and genetic variation. In 

general, the more biodiversity, the more stable the 

environment and the less it is impacted by environmental 

changes. The organisms that interact with each other in 

their ecosystems are called an ecological community. 

 
 

Animals like crayfish need food, water, 
air, shelter, and space to survive. This 
clear spring is excellent crayfish habitat, 
with plenty of rocks for shelter. 
Photo: Eric Larson
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Name(s):  Period:  Date:   

Delving Deeper into Crayfish + Freshwater Ecosystems 

1. How would you describe crayfish to someone who had never heard of or seen them before? 

Continue on the back if you need more space. 
 
 

 

 

 

 

 

 

2. How might freshwater ecosystems be impacted if there were no crayfish? Include at least 

three positive and two negative impacts in your answer. Continue on the back if you need 

more space. 
 
 

 

 

 

 

 

 

 

 

3. What does extinction mean? Why are many crayfish species at risk of it? 
 

 

 

 

 

 

4. How can the loss of biodiversity be a problem for ecosystems? Provide an example to help 

explain your answer. Continue on the back if you need more space. 
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5. Crayfish are polytrophic (opportunistic feeders) that will eat almost any organic matter. A 

crayfish might eat 50% plant detritus, 40% living plant matter, 8% dead animal matter, and 2% 

ƭƛǾƛƴƎ ŀƴƛƳŀƭ ƳŀǘǘŜǊΦ /ǊŜŀǘŜ ŀ ƎǊŀǇƘ ǘƻ ǎƘƻǿ ǘƘƛǎ ŎǊŀȅŦƛǎƘΩǎ ŘƛŜǘ ǾƛǎǳŀƭƭȅΦ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
6. If the crayfish described above in question 5 consumed 100 grams (0.22 pounds) of food in a 

week, what would the mass of the food types consumed be in grams and pounds? 

plant detritus:  grams   pounds 

living plant matter:   grams   pounds 

dead animal matter:  grams  pounds 

living animal matter:   grams    pounds 

 
7. If the crayfish described in question 5 consumed 167 grams (0.37 pounds) of food in two 

weeks, what would the mass of the food types consumed be in grams and pounds? 

plant detritus:  grams   pounds 

living plant matter:   grams   pounds 

dead animal matter:  grams  pounds 

living animal matter:   grams    pounds 
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Name:    Period:   Date:   

Curious Crayfish + Freshwater Ecosystems 
Complete the description of crayfish and where they live with these terms: amphibians, biodiversity, birds, 
ecosystems, fish, freshwater, invasive, humans, lakes, native, omnivores, predators, reptiles, scavengers, species 

Crayfish play an important role in freshwater  , such as  and 

 . Most often found on river and lake bottoms, crayfish are  that 

eat both animals and plants. As  of dead organisms, they help to clean the water. 

Crayfish are also an important food for many organisms including: 

¶  , such as trout. ¶  , such as raccoons and river otters. 

¶  , such as herons and ducks. ¶  , such as frogs. 

¶  , such as turtles and snakes. ¶  , especially in places like Louisiana. 

 
Sometimes crayfish that come from other places can harm ecosystems, too. These   

species can be  of many   species. They can also compete with 

natives for the food, water, shelter, and space that every animal needs to survive. This can reduce 

native populations and   . 
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Curious Crayfish + Freshwater Ecosystems 

Crayfish play an important role in freshwater ecosystems, such as lakes and rivers. Most often found on 
river and lake bottoms, crayfish are omnivores that eat both animals and plants. As scavengers of dead 
organisms, they help to clean the water. Crayfish are also an important food for many organisms including: 

¶ Fish, such as trout ¶ Mammals, such as raccoons and river otters 

¶ Birds, such as herons and ducks ¶ Amphibians, such as frogs 

¶ Reptiles, such as turtles and snakes ¶ Humans, especially in places like Louisiana 

 
Sometimes crayfish that come from other places can harm ecosystems, too. These invasive species can 

be predators of many native species. They can also compete with natives for the food, water, shelter, and 

space that every animal needs to survive. This can reduce native populations and biodiversity. 
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Lesson 2: Invasive Crayfish + Community Changes 

Subjects Science, Language Arts, Art 

Grade Levels Ideal for grades 6ς12, adaptable for 3ς5 

Time 45 minutes or more 

 

Lesson Overview 

Students first read about mysterious population changes in 
a freshwater ecosystem, then create line graphs to show 
the changes over time. They think about what might be 
causing the changes and brainstorm with a partner about 
how the changes might be causing problems in the 
freshwater ecosystem. Lesson options are listed in the 
ά9ƴǊƛŎƘκ9ȄǘŜƴŘέ ǎŜŎǘƛƻƴΦ 

 

 
Kind of cute, but big trouble: an invasive species 
Photo: Flowermaze via Pixa 

Goals 

¶ Students explore issues around native and invasive species by 
analyzing hypothetical data about changing populations over time. 

¶ Students become aware of how certain species can have negative 
impacts on ecosystems, including through reductions in biodiversity. 

¶ Students increase their understanding of native and invasive crayfish 
and the roles that they and other macroinvertebrates play in 
freshwater ecosystems. 

¶ Students think critically about how invasive crayfish can be a threat 
to different native species and biodiversity. 

Objectives 

¶ Students will read about a hypothetical situation and use the 
information to graph data and help them analyze it. 

¶ Students will research species from the Great Lakes region to 
determine their roles in freshwater ecosystems. 

¶ Students will express orally and/or in writing what they have learned 
about native and invasive crayfish and their impacts on freshwater 
ecosystems. 
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Next Generation Science Standards 
Performance Expectations  

¶ MS-LS2-1: Analyze and interpret data to provide evidence for the effects of resource availability on organisms 
and populations of organisms in an ecosystem.  

¶ MS-LS2-4: Construct an argument supported by empirical evidence that changes to physical or biological 
components of an ecosystem affect populations. 

¶ HS-LS2-2: Develop and use a model to illustrate the hierarchical organization of interacting systems that 
provide specific functions within multicellular organisms.   

¶ HS-LS2-6: Evaluate claims, evidence, and reasoning that the complex interactions in ecosystems maintain 
relatively consistent numbers and types of organisms in stable conditions, but changing conditions may result 
in a new ecosystem. 

Building toward 

¶ MS-ESS3-3: Apply scientific principles to design a method for monitoring and minimizing a human impact on 
the environment. 

Crosscutting Concepts 

¶ Cause and Effect: Mechanism and Explanation 

¶ Stability and Change 

¶ Systems and System Models 
Science & Engineering Practices 

¶ Developing and Using Models 

¶ Asking Questions and Defining Problems 

¶ Constructing Explanations and Designing Solutions 

¶ Obtaining, Evaluating, and Communicating Information 
Core and Component Ideas in the Life Sciences 

LS2: Ecosystems: Interactions, Energy, and Dynamics 

¶ LS2.A: Interdependent Relationships in Ecosystems 

¶ LS2.C: Ecosystem Dynamics, Functioning, and Resilience 

Common Core State Standards 
Speaking and Listening Standards for Grade 6 

(similar standards for grades 4ς5; 7ς12) 
Standard 1.  Engage effectively in a range of 

collaborative discussions (one- on-one, in groups, and teacher- led) with diverse partners on 
grade 6 topics, texts, and issues, building on others' ideas and expressing their own clearly. 

Standard 4. Present claims and findings, sequencing ideas logically and using pertinent descriptions, 
facts, and details to accentuate main ideas or themes; use appropriate eye contact, 
adequate volume, and clear pronunciation. 

Standard 6. Adapt speech to a variety of contexts and tasks, demonstrating command of formal English 
when indicated or appropriate. 

College and Career Readiness Anchor Standards for Writing 
Standard 6. Use technology, including the Internet, to produce and publish writing and to interact and 

collaborate with others. 

Standard 7.  Conduct short as well as more sustained research projects based on focused questions, 
demonstrating understanding of the subject under investigation.  

Center for Great Lakes Literacy Principles 
Principle 5. The Great Lakes support a broad diversity of life and ecosystems. 
Principle 6. The Great Lakes and humans in their watersheds are inextricably 
interconnected. 
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Teacher Background 

An invasive species is defined as any non-native organism that causes harm to the environment, 
economy, or human health (EPA: epa.gov/greatlakes/invasive-species-great- lakes-0). It can take over 
the habitat of native species, forcing the native species to decline in population or to disappear from 
their natural environment. Invasive species tend to be highly competitive, highly adaptive, and 
successful at reproducing (Washington Invasive Species Education: wise.wa.gov). 

 
A few species of crayfish are spreading rapidly in freshwater ecosystems worldwide, disrupting local 
habitats and negatively affecting countless species. Native crayfish species are now among the most 
threatened groups of organisms. In fact, ŀƴ ŜǎǘƛƳŀǘŜŘ άп8 percent of North American crayfish species 
are at Ǌƛǎƪ ƻŦ ŜȄǘƛƴŎǘƛƻƴέ (Larson & Olden 2010: jstor.org/stable/40864210). Invasive crayfish are 
believed to be the leading cause of this decline, and humans have played a significant role in their 
spread, through the release of classroom science organisms, live fishing bait, pets, etc. 

 
Additional information and visuals are found in the introduction to this curriculum and ƛƴ ǘƘŜ ά9ȄǇŀƴŘ 
YƴƻǿƭŜŘƎŜ Ҍ {ƪƛƭƭǎέ ǎŜŎǘƛƻƴ ŀǘ ǘƘŜ ŜƴŘ ƻŦ ǘƘŜ ƭŜǎǎƻƴΦ 

Materials 

¶ Copies of the following for each student (found after lesson): 

Á ά¢ƘŜ Mystery of the Changing Crayfish tƻǇǳƭŀǘƛƻƴǎέ 

Á Optional: άLƴǾŀǎƛǾŜ Species tǊƻƧŜŎǘέ 

¶ Graph paper or graphing software 

Á Graph paper can be generated in different formats and printed free at 
incompetech.com/graphpaper. 

Á Alternatively, Microsoft Excel and Google Sheets are two programs that 
can be used to create graphs. άIƻǿ to Make a Line Graph in 9ȄŎŜƭέ is one 
of many videos and web pages online that explains the process: 
youtu.be/3o11OlLgYDo  

¶ Markers, crayons, or colored pencils for students to share 

¶ Optional: Posterboard 

Preparation 

1. Ensure all materials above are ready for student use. 

2. Optional: Learn more about topics in the lesson in the More 
Resources/References section at end of the lesson to prepare to answer student 
questions. 

3. Optional: Arrange for a guest speaker with expertise on freshwater habitat 
restoration projects to visit your class. Contact us here for possible 
recommendations: invasivecrayfish.org/contact-us 

  

https://www.epa.gov/greatlakes/invasive-species-great-lakes-0
https://www.epa.gov/greatlakes/invasive-species-great-lakes-0
https://wise.wa.gov/
https://www.jstor.org/stable/40864210
https://incompetech.com/graphpaper
https://youtu.be/3o11OlLgYDo
https://invasivecrayfish.org/contact-us/
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Teaching Suggestions in the 5E Model 

Engage 

1. Engage students and encourage them to apply prior 
knowledge by asking what they would do if they 
discovered that native crayfish and other 
macroinvertebrates (small animals without backbones) 
seem to be less common in a nearby stream, while some 
new crayfish species are appearing there. 

2. Ask students to think about what research project(s)/tests 
they might conduct to get more information, who they 

might talk to about it, and what other problems might be 
related to the issue. Tell them they will have a few minutes 
to brainstorm their ideas with a neighbor, recording them 
on paper or with an electronic device in words and 
pictures. 

3. Circulate through the groups, answering (and asking) questions to help students arrive 
at their own conclusions. After a few minutes, tell students they will have one more 
minute to brainstorm and to be prepared to share their best ideas with the class. 

4. Allow the groups to share their ideas and tell them that they will be working with a 
partner to graph some data to learn about the issue. 

Explore 

5. Ask students to form groups of 2ςо ǿƘƛƭŜ ȅƻǳ Ǉŀǎǎ ƻǳǘ ǘƘŜ ά¢ƘŜ aȅǎǘŜǊȅ ƻŦ ǘƘŜ 
Changing Crayfish tƻǇǳƭŀǘƛƻƴǎέ activity sheet. Ask them to first read through the 
scenario. Explain that after they finish reading, they should work together to graph the 
data and answer the questions in the ά¸ƻǳǊ /ƘŀƭƭŜƴƎŜέ section. 

6. Tell students they should conduct additional research, as necessary, to determine 
what roles each of the species listed in the table play in the Great Lakes ecosystem. 
They may use the Internet and other available reference sources; they should cite the 
sources they use for additional information. 

Explain 

7. Circulate through the room answering (and asking) questions, helping the groups get 
started. Encourage students to use reliable sources to research the organisms listed in 
the table on the student activity sheet. Suggest sites listed in the Expand Knowledge + 
Skills and Resources sections, if needed. 

8. Allow students time to complete their investigation outside of class, if necessary. 

9. Once students have completed their research, ask a group to share their graph of 
organism abundance during a full class discussion. Ask other groups if their graphs are 
similar and discuss different ways of displaying data. 

10. Ask students to share their observations about what is happening to organisms in 
Large Lake. Consider asking different groups to share what they discovered about 
each organism listed in the table. 

11. Write the terms άƴŀǘƛǾŜ ǎǇŜŎƛŜǎέ and άƛƴǾŀǎƛǾŜ ǎǇŜŎƛŜǎέ on the board. Ask students if 
they know what these terms mean and how the terms were used in sources they 
found through their research. Ask students if they have heard about any other 
invasive species found in the U.S. 

Bluegill sunfish are native to the Great Lakes 
basin and get their name from a darkened blue 
spot on their gills.  
Photo: U.S. Fish and Wildlife Service 
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12. If students ƘŀǾŜƴΩǘ already mentioned that Rusty and Red Swamp Crayfish are invasive 
species found in Large Lake (and the Great Lakes), share that information. Ask students 
what impacts these two crayfish species might be having on the other species in Large 
Lake, based on the data. 

13. Ask students to think about the different ways an invasive species could negatively 
impact a native species. Help them understand that invasives can outcompete 
natives for space and food, introduce new diseases, and disrupt an entire 
ecosystem. 

Enrich/Extend 

¶ Students can complete the άLƴǾŀǎƛǾŜ Species tǊƻƧŜŎǘΣέ explained on the handout 
following the lesson plan. 

¶ Ask students to read άbŀǘƛǾŜ & Invasive Crayfish of the Great Lakes wŜƎƛƻƴέ found 
in Lesson 4. They can use it as a reference to help them compare two crayfish 
species. This can be done using a graphic organizer such as a Venn diagram 
and/or a written analysis. 

¶ Have students read cartoons about invasive crayfish and/or create their own 
cartoons. Excellent examples and ideas are listed in the ά{ǘƻƴŜ Soup: Invasive 
Species and /ŀǊǘƻƻƴƛƴƎέ lesson plan found on the Take AIM website: 
takeaim.org/wp-content/uploads/2016/11/StoneSoupTeachersLP.pdf 

¶ Show some or all of the TED-9Ř !ƴƛƳŀǘƛƻƴ ά¢ƘŜ ¢ƘǊŜŀǘ ƻŦ LƴǾŀǎƛǾŜ {ǇŜŎƛŜǎςJennifer 
Yƭƻǎέ ŀǘ ed.ted.com/lessons/the-threat-of-invasive-species-jennifer-klos. Ask the 
students to work through the ά¢Ƙƛƴƪέ questions with a partner, recording their ideas 
in science notebooks or via the online system. Discuss their ideas as a class and/or 
ǘƘǊƻǳƎƘ ǘƘŜ ŘƛǎŎǳǎǎƛƻƴ ōƻŀǊŘ ŀŎŎŜǎǎŜŘ Ǿƛŀ ǘƘŜ ά5ƛǎŎǳǎǎέ ƭƛƴƪΦ 

¶ For younger and/or less experienced students, consider reading through ά¢ƘŜ 
aȅǎǘŜǊȅΧέ scenario as a class and answering questions before forming groups to 
work on the project. 

¶ Investigate the biodiversity of macroinvertebrates in a nearby stream to evaluate 
water quality based on the prevalence of different species. You can also help to 
improve water quality by doing a service project such as planting native plants or 
removing trash. Good activities to support this field work are found in: 

Á ά{ǘǊŜŀƳ Side {ŎƛŜƴŎŜέ lesson plans from Utah State Univ. Extension Service: 
extension.usu.edu/waterquality/files/Stream-Side-Science.pdf 

Á {h[±9Ωǎ Environmental Service-Learning curriculum: 
engagingeverystudent.com/project/solve-environmental-service-learning- 
curriculum 

¶ Invite students to create public service announcement videos about ways 
to help keep invasive species of animals and plants out of our ecosystems. 

Evaluate 

¶ Review student research projects and answers to the questions. 

¶ Use student participation in class discussion and activities to determine 
student understanding. 

¶ Ask students to reflect on the lesson in writing and/or orally, including about what they 
learned and what you, as the teacher, might do to improve the lesson next time. 

https://takeaim.org/wp-content/uploads/2016/11/StoneSoupTeachersLP.pdf
https://ed.ted.com/lessons/the-threat-of-invasive-species-jennifer-klos
https://extension.usu.edu/waterquality/files/Stream-Side-Science.pdf
https://www.engagingeverystudent.com/project/solve-environmental-service-learning-curriculum/
https://www.engagingeverystudent.com/project/solve-environmental-service-learning-curriculum/
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Expand Knowledge + Skills 

Science/References 

¶ Data in ά¢ƘŜ Mystery of the Changing /ǊŀȅŦƛǎƘέ activity adapted from: Wilson, K. A., Magnuson, J. 
J., Lodge, D. M., Hill, A. M., Kratz, T. K., Perry, W. L., & Willis, T. V. (2004). A long-term rusty 
crayfish (Orconectes rusticus) invasion: dispersal patterns and community change in a north 
temperate lake. Canadian Journal of Fisheries and Aquatic Sciences, 61(11), 2255-2266. 
jvzlab.limnology.wisc.edu/wp-content/uploads/sites/1902/2022/11/WIlson_2004_long- 
term_CJFAS.pdf 

¶ IŜƭŦǊƛŎƘΣ [Φ!Φ ŀƴŘ 5ƛ{ǘŜŦŀƴƻΣ wΦWΦ ά{ǳǎǘŀƛƴƛƴƎ !ƳŜǊƛŎŀϥǎ !ǉǳŀǘƛŎ .ƛƻŘƛǾŜǊǎƛǘȅςCrayfish 
Biodiversity and /ƻƴǎŜǊǾŀǘƛƻƴΦέ Dept. of Fisheries and Wildlife Sciences, Virginia Tech: 
pubs.ext.vt.edu/420/420-524/420-524.html 

¶ Invasive Species in the Great Lakes, EPA: epa.gov/greatlakes/invasive-species-great-lakes-0 

¶ άCƛŜƭŘ Guide to Michigan /ǊŀȅŦƛǎƘΦέ Department of Fisheries and Wildlife Michigan 
State University: docslib.org/doc/2887390/field-guide-to-michigan-crayfish 

¶ άLƴǾŀǎƛǾŜ Crayfish млмΦέ Invasive Crayfish Collaboration: 
https://invasivecrayfish.org/invasive-crayfish-101/ 

¶ άwŜǎŜŀǊŎƘ wŜǾŜŀƭǎ IƻǇŜ ŦƻǊ aŀƴŀƎƛƴƎ LƴǾŀǎƛǾŜ wŜŘ {ǿŀƳǇ /ǊŀȅŦƛǎƘΦέ ¦Φ{Φ CƛǎƘ ϧ 
Wildlife Service: fws.gov/story/2024-02/research-reveals-hope-managing-invasive- 
red-swamp-crayfish 

¶ άaŀǊōƭŜŘ Crayfish Raises Eyebrows, and /ƻƴŎŜǊƴǎΦέ Great Lakes Now: 
greatlakesnow.org/2024/04/marbled-crayfish-raises-eyebrows-and-concerns 

Videos 

¶ ά¢ƘŜ Threat of Invasive SpeciesςJennifer YƭƻǎΦέ TED-Ed: ed.ted.com/lessons/the- 
threat-of-invasive-species-jennifer-klos 

¶ ά²Ƙŀǘ Are Invasive {ǇŜŎƛŜǎΚέ Explore Nature/National Park Service via YouTube: 
youtube.com/watch?v=_ZzPM7Dw9Gg 

Lessons/Activities 

¶ ά.ǳƎǎ 5ƻƴΩǘ Bug aŜέ and many more aquatic macroinvertebrate lessons, in the ά{ǘǊŜŀƳ 
{ƛŘŜ {ŎƛŜƴŎŜέ ǇǊƻƎǊŀƳ ŦǊƻƳ ¦ǘŀƘ {ǘŀǘŜ ¦ƴƛǾΦ 9ȄǘŜƴǎƛƻƴ {ŜǊǾƛŎŜΥ 
extension.usu.edu/waterquality/educator-resources/lessonplans 

¶ IDAH2O water education resources, including curriculum and videos, Univ. of Idaho Ext.: 
uidaho.edu/extension/idah2o/resources 

¶ ά²ŀǘŜǊǎƘŜŘ 5ŜǘŜŎǘƛǾŜǎέ lesson from Utah State University Ext.: 
extension.usu.edu/waterquality/files/watershed-detectives.pdf 

Education Standards 

¶ More information about the Next Generation Science Standards, including a link to 
the Framework for K-12 Science Education to which this lesson was aligned: 
www.nextgenscience.org/framework-k%E2%80%9312-science-education 

¶ More information about the Common Core State Standards and links to the complete 
documents: www.corestandards.org 

https://jvzlab.limnology.wisc.edu/wp-content/uploads/sites/1902/2022/11/WIlson_2004_long-term_CJFAS.pdf
https://jvzlab.limnology.wisc.edu/wp-content/uploads/sites/1902/2022/11/WIlson_2004_long-term_CJFAS.pdf
https://pubs.ext.vt.edu/420/420-524/420-524.html
https://www.epa.gov/greatlakes/invasive-species-great-lakes-0
https://docslib.org/doc/2887390/field-guide-to-michigan-crayfish
https://invasivecrayfish.org/invasive-crayfish-101/
https://www.fws.gov/story/2024-02/research-reveals-hope-managing-invasive-red-swamp-crayfish
https://www.fws.gov/story/2024-02/research-reveals-hope-managing-invasive-red-swamp-crayfish
https://www.greatlakesnow.org/2024/04/marbled-crayfish-raises-eyebrows-and-concerns/
https://ed.ted.com/lessons/the-threat-of-invasive-species-jennifer-klos
https://ed.ted.com/lessons/the-threat-of-invasive-species-jennifer-klos
https://www.youtube.com/watch?v=_ZzPM7Dw9Gg
https://extension.usu.edu/waterquality/educator-resources/lessonplans
https://www.uidaho.edu/extension/idah2o/resources
https://extension.usu.edu/waterquality/files/watershed-detectives.pdf
http://www7.nationalacademies.org/bose/Standards_Framework_Homepage.html
http://www.nextgenscience.org/framework-k%E2%80%9312-science-education
http://www.corestandards.org/
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The Mystery of the Changing 
Crayfish Populations 

 

 

Scenario: Scientists monitoring wildlife at Large Lake were alarmed when 

they observed different species of crayfish in the area. A historically 

popular fishing lake, the scientists and wildlife managers were concerned 

that the introduced species might be negatively impacting fish populations 

and biodiversity. 

To discover how many of these new species were present, they trapped 

crayfish at different locations around the lake over several years. They 

also sampled for snails, fish, and amphibians to determine if there were 

changes in the numbers of organisms. At one monitoring location, they 

recorded the following numbers of organisms captured in one day. 
 

Species Year 1 Year 2 Year 3 Year 4 Year 5 

Virile crayfish 10 9 6 3 1 

Rusty crayfish 0 1 4 7 10 

Red swamp crayfish 0 2 3 6 9 

Snails per square 
meter 

8,500 7,000 4,000 1,500 500 

Bluegill sunfish 20 17 12 10 7 

Eastern newts 16 14 10 6 2 

 

Your Challenge: 

1. Create a graph that shows the numbers of species collected over time. 

2. Explain the data changes over time in writing. What might be causing them? 

 

 

 

 

 

 

 

 

 

3. Brainstorm with a partner about how the changes might be causing problems in the 
freshwater ecosystem. Record your ideas in words and pictures on the back of this 
sheet or in science notebooks. 

4. Research the roles that each of the organisms listed in the table play in the Great Lakes 
ecosystem. Going back to question 3, how do you think rusty crayfish and red swamp 
crayfish are impacting the other species? What evidence do you have? What other 
studies would you want to conduct to be more certain of your ideas? 

? 
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Name:   Period:   Date:   

 

Invasive Species Project 
Adapted with permission from a similar project by Erin Cole 

 

Your Assignment 

Research an invasive species that is impacting an ecosystem near you. Create a άmanagement sales 
ǇƛǘŎƘέ to share your information and warn others about the dangers of these invasive organisms. 

 
Overall Guidelines 

You will be trying to convince your classmates that your animal or plant is the most damaging to 
the ecosystem it has invaded. Our money and other resources should go to managing it NOW! 
Some things to think about in your sales pitch: 

1. What kind of damage is your organism causing? Economic? Environmental? 
Aesthetic (natural beauty)? 

2. If it is not a big problem in our area yet, could it become really damaging? How? 

3. What are cost-effective ways to get rid of it? 

4. Is there an organization that is already trying to get rid of it? If so, could they use help? 
 

Information Requirements 

1. Common and scientific name of your plant or animal 

2. Detailed description of what it looks like; how to not confuse it with similar organisms 

3. Its original ecosystem (where it is native and originally from) 

4. Where it can be found now (region, specific place in ecosystem) 

5. How scientists think the organism arrived in its new location 

6. How it harms humans and ecosystems (Be specific: for example, if it takes over land 
from other plants, How does it do it? If it causes economic damage, to what 
industries or structures?) 

7. What humans are trying to do to stop the invasion (Again, be as specific as possible: is 
there a specific organization that is already trying to stop it? What 
tools/chemicals/methods are they using, and are there pros and cons to the various 
methods?) 

8. All sources of information, including photos, are cited in MLA format 
 

Formatting Requirements 

1. 4ς10 slides created with PowerPoint, Google Slides, Prezi, or another program, including 
a sources page at the end 

2. A title slide with a photo or drawing of the plant or animal (created with graphics software or 
drawn by hand and scanned or photographed) 

3. The presentation should last no longer than 3 or 4 minutes and should seem like a άǎŀƭŜǎ 
ǇƛǘŎƘΣέ ƴƻǘ Ƨǳǎǘ ŀƴ ƛƴŦƻǊƳŀǘƛƻƴŀƭ ǎǇŜŜŎƘτbe persuasive! 
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Evaluation 

Your presentation will be scored as follows: 
 

Requirement Score 

Information: All information accurate and requirements met; sources listed /  20 

Organization: Presentation is neat and organized /  5 

Visual Engagement: Photo or drawing on first slide and other visuals engage the 
audience and help to communicate information 

/  5 

Persuasiveness: Presentation is persuasive about the need to control the species /  5 

Conventions: Correct grammar and spelling used /  5 

Total /  40 
 

Choices Include: 
Invasive Animals 

1. Zebra mussels or quagga mussels 
2. Chinese mitten crab 
3. Nutria 
4. European starling 
5. English house sparrow 
6. Sea lamprey 
7. American bullfrog 
8. Rusty crayfish 
9. Feral pig/feral swine 
10. Red-eared slider 

 
11. Pond Loach 
12. Northern snakehead 
13. New Zealand mud snail 
14. Round goby 
15. Asian clam 
16. Silver, bighead, black, or grass carp 
17. Red swamp crayfish 
18. Spotted lanternfly 
19. Emerald ash borer 
20. Marbled crayfish 

 

Invasive Plants 

1. Cheatgrass (downy brome) 
2. Honeysuckle 
3. Curly-leaf pondweed 
4. Bull, Canada, or musk thistle 
5. Common or cutleaf teasel 
6. Brazilian waterweed 
7. Common reed 
8. European frogbit 
9. Purple loosestrife 
10. Spotted or Japanese Knapweeds 

 
11. Hydrilla 
12. Brittle waternymph 
13. Starry stonewort 
14. Garlic mustard 
15. Narrow-leaved cattail 
16. Eurasian watermilfoil 
17. Tree of heaven 
18. Butterfly bush 
19. Kudzu 
20. Reed canary grass 

Resources 

¶ άInvasive Speciesέ Illinois Dept. of Natural Resources: 
dnr.illinois.gov/conservation/iwap/invasivespecies.html 

¶ MLA citation guide, Purdue Online Writing Lab (OWL): 
owl.english.purdue.edu/owl/resource/747/02 

¶ USDA Invasive Species resources: invasivespeciesinfo.gov/us 

¶ USDA Plants database: plants.usda.gov 

¶ USGS Nonindigenous Aquatic Species database: nas.er.usgs.gov 

https://dnr.illinois.gov/conservation/iwap/invasivespecies.html
https://owl.english.purdue.edu/owl/resource/747/02/
http://www.invasivespeciesinfo.gov/us
http://plants.usda.gov/
https://nas.er.usgs.gov/
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Lesson 3: Crayfish Adaptations

Subjects Science, Language Arts, Art 

Grade Levels Ideal for grades 6ς12,  

adaptable for 2ς5 

Time 50ς75 minutes or more 

Lesson Overview 

In this lesson, students explore crayfish adaptations that 
help them to survive in freshwater ecosystems. Like the 
other lessons in the crayfish curriculum, it is designed to 
be highly adaptable. Options include having students 
brainstorm crayfish adaptations that help them to survive 
in their freshwater ecosystems, a short interactive 
multimedia presentation about crayfish anatomy and 
adaptations, and student-designed and engineered 
models of crayfish or a new type of scavenger/predator 
that is well-adapted to survive in an aquatic environment. 

 

 
Red swamp crayfish (Procambarus clarkii): one of the 
most invasive crayfish species shows off its chelipeds. 
Photo: National Park Service 

Goals 

¶ Students will increase their understanding of 
crayfish adaptations that help them to survive and 
reproduce. 

¶ Students will be provided the opportunity to apply the 
concept of adaptations to the process of engineering design. 

¶ Students will demonstrate critical thinking about the particular roles of crayfish 
in freshwater ecosystems, and how they can help keep ecosystems healthy. 

Objectives 

¶ Students will demonstrate understanding of crayfish adaptations, including 
ways they are able to find food, reproduce, and escape predators. 

¶ Students will create models of crayfish or new student-designed and 
engineered organisms adapted to be successful scavengers/predators in 
freshwater ecosystems and share them with their peers, gaining feedback 
that could be incorporated into new design iterations. 

¶ Students will write about how crayfish or their own engineered organisms are adapted 
to survive, then share their ideas and models in class presentations and/or discussion. 

¶ Students will verbalize the importance of food, water, shelter, and space in the survival 
of crayfish and other organisms, and how they are adapted to best use them. 
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Next Generation Science Standards 
Performance Expectations 

Building toward 

¶ MS-LS4-4: Construct an explanation based on evidence that describes how genetic variations of traits in a 
ǇƻǇǳƭŀǘƛƻƴ ƛƴŎǊŜŀǎŜ ǎƻƳŜ ƛƴŘƛǾƛŘǳŀƭǎΩ ǇǊƻōŀōƛƭƛǘȅ ƻŦ ǎǳǊǾƛǾƛƴƎ ŀƴŘ ǊŜǇǊƻŘǳŎƛƴƎ ƛƴ ŀ ǎǇŜŎƛŦƛŎ ŜƴǾƛǊƻƴƳŜƴǘΦ  

¶ MS-LS4-6: Use mathematical representations to support explanations of how natural selection may lead to 
increases and decreases of specific traits in populations over time.  

¶ MS-ETS1-1: Define the criteria and constraints of a design problem with sufficient precision to ensure a 
successful solution, taking into account relevant scientific principles and potential impacts on people and the 
natural environment that may limit possible solutions. 

¶ MS-LS1-4: Use argument based on empirical evidence and scientific reasoning to support an explanation for 
how characteristic animal behaviors and specialized plant structures affect the probability of successful 
reproduction of animals and plants respectively. 

¶ HS-LS4-4: Construct an explanation based on evidence for how natural selection leads to adaptation of 
populations. 

¶ HS-LS1-2: Develop and use a model to illustrate the hierarchical organization of interacting systems that 
provide specific functions within multicellular organisms.  

Crosscutting Concepts 

¶ Structure and Function 

¶ Stability and Change 
Science & Engineering Practices 

¶ Asking Questions and Defining Problems 

¶ Constructing Explanations and Designing Solutions 

¶ Developing and Using Models 

¶ Obtaining, Evaluating, and Communicating Information 
Core and Component Ideas in the Life Sciences 

LS1: From Molecules to Organisms: Structures and processes 

¶ LS1.A: Structure and Function 

¶ LS1.B: Growth and Development of Organisms 
LS2: Ecosystems: Interactions, Energy, and Dynamics 

¶ LS2.C: Ecosystem Dynamics, Functioning, and Resilience 
LS4: Biological Evolution: Unity and Diversity 

¶ LS4.C: Adaptation 
Core and Component Ideas in Earth and Space Sciences 

ESS2: 9ŀǊǘƘΩǎ Systems 

¶ ESS2.C: The Roles of Water in 9ŀǊǘƘΩǎ Surface Processes 

Common Core State Standards 
Speaking and Listening Standards for Grade 6 

(similar standards for grades 4ς5; 7ς12) 
Standard 1. Engage effectively in a range of 

collaborative discussions (one- 
on-one, in groups, and teacher- 
led) with diverse partners on grade 6 topics, texts, and issues, building on ƻǘƘŜǊǎΩ 
ideas and expressing their own clarity. 

Standard 4. Present claims and findings, sequencing ideas logically and using pertinent 
descriptions, facts, and details to accentuate main ideas or themes; use appropriate eye 
contact, adequate volume, and clear pronunciation. 

Standard 6. Adapt speech to a variety of contexts and tasks, demonstrating command of formal 
English when indicated or appropriate. 
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College and Career Readiness Anchor Standards for Writing 

Standard 4. Produce clear and coherent writing in which the development, organization, and 
style are appropriate to task, purpose, and audience. 

Standard 10. Write routinely over extended time frames (time for 
research, reflection, and revision) and shorter time 
frames (a single sitting or a day or two) for a range of 
discipline-specific tasks, purposes, and audiences. 

Center for Great Lakes Literacy Principles 
Principle 5. The Great Lakes support a broad diversity of life and ecosystems. 
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Teacher Background 

Crayfish Life Cycle and Behaviors 

Crayfish have adaptations that help them 
survive at each stage of their life cycle. They 
start out as one of 50ς500 or more eggs that 
their mothers typically carry in their 
swimmerets, small appendages on the ventral 
side (underside) of their abdomen. 

 

 
Photo: Rick Reynolds 

 
 

 
Crayfish go through incomplete metamorphosis 
during their life cycle. Unlike many other 
invertebrates, such as butterflies, which go 
through complete metamorphosis with distinct 
larval and pupal stages, they hatch from eggs 
directly into tiny crayfish and go through roughly 
11 molts, in which they shed their exoskeleton 
and then replace it with a new one, growing into 
adults. 

Crayfish are generally nocturnal. Being most 
active at night helps them to stay hidden from 
predators and stay sheltered from the hot sun. 
When they do venture out from shelter beneath 
rocks or burrows during the day, it is in well- 
shaded areas. 

 
 

 
Crayfish Anatomy/Structures 

The body of a crayfish is divided into three segments: head, thorax, and abdomen. The head 
and thorax are fused together to form the cephalothorax. 

¶ Thorax: the crustacean equivalent to a chest; fused with the crayfish head to form the 
cephalothorax 

¶ Cephalothorax: joined thorax and head of crayfish and other arthropods 
 

Graphic: Rick Reynolds from public domain illustration 

¶ Abdomen: section behind the thorax covered in six plates 
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¶ Tergum: name for the thickened plates on each segment of the body of 
crayfish and other arthropods; helps to protect soft interior 

¶ Carapace: hard upper shell of crayfish and other arthropods that extends 
from the tip of the rostrum to the start of the abdomen; protects the crayfish 

¶ Rostrum: beak-like projection; ask students what function might be; protects 
eyes, antennae, and antennules 

¶ Antenna (plural antennae): long organs used for touch, taste, and smell; 
helps to sense prey and predators in murky water 

¶ Antennules: shorter organs also used for touch and taste, as well as balance 

¶ Five pairs of legs to move along river or pond bottom (locomotion) 

¶ Chelipeds: Pair of legs nearest to the head, enlarged with claws (chelae) 
to hold food, provide protection, and use in combat 

¶ Chela: claw located at the end of each cheliped (plural chelae) 

¶ Uropods: Last pair of abdominal appendages of crayfish and related crustaceans; 
found on sides of the telson, completing the tail fan used for swimming 

¶ Telson: An extension of the last abdominal segment; triangular-shaped structure 
found in between the uropods, completing the tail fan used for swimming 

¶ Eyes on eyestalks: can be rotated for very large field of vision 
 

Graphic: Rick Reynolds from public domain illustration 

¶ Cervical groove: indentation that separates head and thorax, 
which are connected in crayfish 

¶ Gills: extract oxygen from water; used to breathe 

¶ Maxilla: help draw water over gills 

¶ Maxillipeds: hold food; can touch and taste 

¶ Mandible: crushes food to be swallowed by mouth 
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¶ Green glands: help to filter waste products and balance salt levels 
in blood; similar to kidneys in humans 

¶ Genital pores: used in reproduction 

¶ Swimmerets: small appendages on the ventral side (underside) of their 
abdomen; in males, they are used in mating; in females, they are used to 
hold eggs and baby crayfish 

Crayfish body structures and other adaptations are presented with larger 
images and labels in the slides and notes of the Crayfish Adaptations 
PowerPoint presentation. 

Additional sources for teachers and/or students are listed in the ά9ȄǘŜƴŘκ9ƴǊƛŎƘέ 
ŀƴŘ ά9ȄǇŀƴŘ YƴƻǿƭŜŘƎŜ Ҍ {ƪƛƭƭǎέ ǎŜŎǘƛƻƴǎ ŀǘ ǘƘŜ ŜƴŘ ƻŦ ǘƘŜ ƭŜǎǎƻƴΦ 

Materials 

¶ ά/ǊŀȅŦƛǎƘ !ŘŀǇǘŀǘƛƻƴǎέ PowerPoint presentation available on the Invasive 
Crayfish Collaborative website: invasivecrayfish.org/products 

¶ Computer access, data projector, display screen, and Microsoft PowerPoint 
(or other software capable of displaying a .ppt file) 

¶ Optional: 

Á ά/ǊŀȅŦƛǎƘ !ŘŀǇǘŀǘƛƻƴǎέ ǊŜŀŘƛƴƎ ŀƴŘ ǉǳŜǎǘƛƻƴǎΣ ά/ǊŀȅŦƛǎƘ 9ȄǘŜǊƴŀƭ !ƴŀǘƻƳȅέ 
diagram activity, ά/ǊŀȅŦƛǎƘ External !ƴŀǘƻƳȅέ descriptions, and ά/ƻƳǇŀǊƛƴƎ 
!ŘŀǇǘŀǘƛƻƴǎέ ƘŀƴŘƻǳǘ ŀǘ ǘƘŜ ŜƴŘ ƻŦ ǘƘŜ ƭŜǎǎƻƴ 

Á Modeling clay or Play-Doh and natural materials like dried vegetation, twigs, 
pine needles, and pinecones for students to share 

Á Human-made materials for students to share, such as used paper towel tubes 
and/or toilet paper tubes, popsicle sticks, elastic bands, paper, cardboard, 
tape, and non-toxic glue 

Á Paper plates on which to construct creatures 

Á Colored pencils, markers and/or crayons for students to share 

Á Live native crayfish and/or preserved crayfish specimens 

Á Microscope(s) and/or hand lens(es) 

Á Enlarged photographs of crayfish 

Á ά/ǳǊƛƻǳǎ Crayfish + Freshwater 9ŎƻǎȅǎǘŜƳǎέ activity, which can be 
found before this lesson in the crayfish curriculum. 

Preparation 

1. If possible, identify an expert partner to work with your class about crayfish and 
their adaptations. Contact us here for possible recommendations: 
invasivecrayfish.org/contact-us. 

2. Write the word ά!ŘŀǇǘŀǘƛƻƴǎέ on the board to refer to during the lesson. 

3. Ensure all materials above are ready for student use. 

https://invasivecrayfish.org/products/
https://invasivecrayfish.org/contact-us/
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4. Optional: 

Á Review more about crayfish and their anatomy/adaptations to prepare 
to answer student questions. Good sources include those listed at the 
end of the lesson in the Expand Knowledge + Skills section. 

 

Teaching Suggestions in the 5E Model 

Engage 

1. Introduce the expert visitor, if one is present, and tell students they will be learning 
more about crayfish today to prepare them for a field trip to find crayfish in a 
nearby freshwater ecosystem (if you will be visiting one). But first, tell students 
ȅƻǳΩŘ ƭƛƪŜ ǘƘŜƳ ǘƻ ǘƘƛƴƪ ŀōƻǳǘ ǿƘŀǘ ǘƘŜȅ ŀƭǊŜŀŘȅ ƪƴƻǿ ŀōƻǳǘ ŎǊŀȅŦƛǎƘ ŀƴŘ ǘƘŜƛǊ 
freshwater ecosystems. 

Á Ask them to turn to a neighbor and quickly brainstorm on a piece of paper 
all of the adaptations they would need to survive in their underwater 
environment. 

Á Write άŀŘŀǇǘŀǘƛƻƴǎέ on the board and explain they are traits of crayfish and 
every other organism (living thing) that evolved over millions of years to 
help them surviveτboth physical structures of their bodies, as well as 
behaviors that help them find food, escape predators, reproduce more 
crayfish, etc. 

Á They should record all their ideas from their brainstorm without worrying 
about if they are good ideas or not, and they can also draw pictures of the 
adaptations. 

2. Circulate through the room, answering any questions. After a minute or two, tell 
students they have one more minute to brainstorm and that they should be 
prepared to share one or more of their best ideas with the class. 

3. Ask the pairs to share their best ideas with the class and discuss them. 

4. hǇŜƴ ǘƘŜ ά/ǊŀȅŦƛǎƘ !ŘŀǇǘŀǘƛƻƴǎέ tƻǿŜǊtƻƛƴǘ ǇǊŜǎŜƴǘŀǘƛƻƴ ŀƴŘ ȅƻǳ ŀƴŘκƻǊ ǘƘŜ 
visitor can lead a brief interactive discussion about it, drawing on student ideas and 
information in the slide notes to talk about important crayfish body structures, 
behaviors, their life cycle, and the functions adaptations play in helping crayfish 
survive and reproduce. If available, you can also show the students live crayfish, 
which is especially engaging. 

Explore 

5. Next, tell students that they will have the opportunity to create a model of either 
a crayfish or a new organism that is adapted to be a successful scavenger and 
predator in freshwater ecosystems. 

Á Explain that they will be able to use a variety of materials, their creativity, 
and what they have learned about adaptations to help with their 
engineering designs. 

Á Show them the available materials, such as clay, Play-Doh, natural 
vegetation, toilet paper tubes, pipe cleaners, and scrap paper, with 
which they will be able to create their designs. 
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6. Ask students to choose a partner (if desired, or they can 
work individually) and collect materials with which to work. 
Rotate though the groups of students, answering questions 
and helping students get started, if necessary. Tell students 
that they should be prepared to present their work to the 
class, including about how the ƻǊƎŀƴƛǎƳǎΩ adaptations help 
them to survive. If they have time, they can create another 
ƭƛŦŜ ǎǘŀƎŜ ŦƻǊ ǘƘŜƛǊ ƻǊƎŀƴƛǎƳ όǎǳŎƘ ŀǎ ŀ ŎǊŀȅŦƛǎƘΩǎ ŜƎƎ ǎǘŀƎŜ 
ƻǊ ŀƴ ƛƴǎŜŎǘΩǎ ŀǉǳŀǘƛŎ ƭŀǊǾŀƭ ǎǘŀƎŜύΦ 

Explain 

7. After about 15 minutes, or whenever groups start to 
complete their designs, explain that you will be looking for 
volunteers to make a brief presentation to the class about 
their organisms, and ask them to start cleaning up when 
they are finished. 

8. !ǎƪ ǎǘǳŘŜƴǘǎ ǘƻ ŜȄǇƭŀƛƴ ǘƘŜƛǊ ƻǊƎŀƴƛǎƳǎΩ ŀŘŀǇǘŀǘƛƻƴǎ ƛƴ 
writing using one of the following methods or another way 
that they devise: 

Á They can create labels with small pieces of card stock, 
attached to their organisms with toothpicks and tape 
or another method. 

Á They can illustrate their engineering designs on paper, 
labeling the adaptations that help them to survive. 
Color can be added with pencils, markers, or crayons. 

Á They can write a narrative in paragraph form that 
explains the ƻǊƎŀƴƛǎƳΩǎ adaptations. 

 

 

A student-created organism 
Photo: Lucinda Watson 

 
9. Ask students to share their work, giving other class members a chance to ask 

questions about the ƻǊƎŀƴƛǎƳǎΩ adaptations at the end of each short presentation. 

10. Tell students that they will be able to finish their projects for homework or in 
class the next day (if necessary and as you deem appropriate). Collect the 
finished projects to review more carefully and display around the classroom 
and/or the school. You could also ask students to refine their creations based on 
constructive feedback you and/or the rest of the class has provided before the 
creations are displayed publicly. 

11. Close with a quick review of concepts learned during the lesson and crayfish 
adaptations that help them survive in their aquatic habitats. 

Enrich/Extend 

¶ !ǎƪ ǎǘǳŘŜƴǘǎ ǘƻ ŎƻƳǇƭŜǘŜ ǘƘŜ ά/ǊŀȅŦƛǎƘ 9ȄǘŜǊƴŀƭ !ƴŀǘƻƳȅέ ŘƛŀƎǊŀƳ ŀŎǘƛǾƛǘȅ ŀǘ ǘƘŜ 
end of the lesson with the support of the ά/ǊŀȅŦƛǎƘ External !ƴŀǘƻƳȅέ descriptions 
ƘŀƴŘƻǳǘΣ ǿƘƛŎƘ ƛǎ ŀƭǎƻ ŦƻǳƴŘ ŀǘ ǘƘŜ ŜƴŘ ƻŦ ǘƘŜ ƭŜǎǎƻƴΦ ¢ƘŜ ά/ǊŀȅŦƛǎƘ !ŘŀǇǘŀǘƛƻƴǎέ 
reading can also be used to support the activity and the others below. 

¶ Ask students to compare crayfish with their new organismτor one of their ǇŜŜǊǎΩ 

new organisms. For example, a Venn diagram could be used. They should compare 
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their ŎǊŜŀǘǳǊŜΩǎ physical and behavioral adaptations to those of crayfish, including 
ǘƘŜƛǊ ƻǊƎŀƴƛǎƳΩǎ ŘƛŦŦŜǊŜƴǘ ǎǘǊǳŎǘǳǊŜǎ ŀƴŘ ŦǳƴŎǘƛƻƴǎ ǘƘŀǘ ƘŜƭǇ ǘƘŜƳ ǘƻ ǎǳǊǾƛǾŜΦ 

¶ Ask students to first plan their organisms on paper before they start engineering 
them with physical materials, labeling the adaptations that will help the 
organisms to survive. 

¶ If you have access to live or preserved crayfish, students can view them 
and/or their body structures under magnification with a microscope, hand 
lens, and/or macro lens to better see their unique adaptations. You can also 
use a microscope or macro lens connected to a computer and/or data 
projector to show specimens to the whole class. Obtain and dispose of 
your live crayfish responsibly always use native or non-invasive species 
and NEVER release your classroom plants or animals into the wild.  

¶ Ask students to dissect crayfish specimens 
with the guidance of one or more resources, 
such as: 

Á ά/ǊŀȅŦƛǎƘ 5ƛǎǎŜŎǘƛƻƴέ ǇŀƎŜ ŦǊƻƳ 
Biology Junction: biologyjunction.com/ 
crayfish_dissection.htm 

Á ά5ŜǘŀƛƭŜŘ Crayfish Dissection: Part Lέ 
video: youtu.be/AOZdmUKoViY 

Á ά5ŜǘŀƛƭŜŘ Crayfish Dissection: Part LLέ 
video: youtu.be/0QgB9xNqtGU or 

¶ Students can write fictional stories or poems 
about crayfish and/or the new organisms 
they created. 

¶ Take students on a field trip to a stream or 
other area of freshwater to observe crayfish 
and their ecosystems firsthand. 

A student prepares to dissect a 
preserved invasive crayfish 

Photo: Deb Berg 

 

¶ Set up classroom centers with other activities related to adaptations, the new 
organisms, and/or crayfish, such as those listed above. This would provide 
more opportunity for student choice and differentiated learning experiences. 

¶ Show one or more short video clip(s) about crayfish: 

Á Crayfish babies hatching: youtube.com/watch?v=_e1LV9MR9MQ 

Á Crayfish molting: youtube.com/watch?v=mF6NgMBcNCM 

¶ For younger grades, read a story or nonfiction book with your class about 
crayfish. Examples include: 

Á ά¢ƘŜ Life Cycle of a /ǊŀȅŦƛǎƘέ by Bobbie Kalman, Crabtree Pub Co: 
amazon.com/Crayfish-Cycle- Paperback-Bobbie-Kalman/dp/0778707032 

Á Ϧ/ǊŀȅŦƛǎƘέ by Meg Gaertner, North Star Editions: 
barnesandnoble.com/w/crayfish-meg- gaertner/1129536594 

Á ά/ǊŀȅŦƛǎƘέ by Phillis W. Grimm, Lerner Pub Group: 
amazon.com/Crayfish-Early-Bird-Nature- Books/dp/0822530309 

https://www.biologyjunction.com/crayfish_dissection.htm
https://www.biologyjunction.com/crayfish_dissection.htm
https://youtu.be/AOZdmUKoViY
https://youtu.be/0QgB9xNqtGU
https://www.youtube.com/watch?v=_e1LV9MR9MQ
https://www.youtube.com/watch?v=mF6NgMBcNCM
http://www.amazon.com/Crayfish-Cycle-Paperback-Bobbie-Kalman/dp/0778707032/
http://www.amazon.com/Crayfish-Cycle-Paperback-Bobbie-Kalman/dp/0778707032/
https://www.barnesandnoble.com/w/crayfish-meg-gaertner/1129536594
https://www.barnesandnoble.com/w/crayfish-meg-gaertner/1129536594
http://www.amazon.com/Crayfish-Early-Bird-Nature-Books/dp/0822530309
http://www.amazon.com/Crayfish-Early-Bird-Nature-Books/dp/0822530309
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Evaluate 

¶ wŜǾƛŜǿ ǎǘǳŘŜƴǘ ŘŜǎŎǊƛǇǘƛƻƴǎ ƻŦ ǘƘŜƛǊ ƳƻŘŜƭ ŎǊŀȅŦƛǎƘ ƻǊ ƴŜǿ ƻǊƎŀƴƛǎƳΩǎ ŀŘŀǇǘŀǘƛƻƴǎΣ 
including ways they are able to find food, reproduce, and escape predators. Students 
should also be able to discuss crayfish adaptations orally. 

¶ Students can be asked to reflect on the lesson in writing and/or orally, including about 
what they learned and what you, as the teacher, might do to improve the lesson next time. 

 

Expand Knowledge + Skills 

¶ Carpenter, M.E. (2017). ά!ŘŀǇǘŀǘƛƻƴǎ of the /ǊŀǿŦƛǎƘΦέ Sciencing: 
sciencing.com/adaptations-crawfish-10006220.html 

¶ ά/ǊŀȅŦƛǎƘ .ƛƻƭƻƎȅΦέ Biological Surveys and Assessment Program. University of Illinois: 
publish.illinois.edu/biologicalsurveys/research/crayfish-biology/ 

¶ Helfrich, L.A., Parkhurst, J., and Neves, R. 2001. ά¢ƘŜ Control of Burrowing Crayfish in 
tƻƴŘǎΦέ 5ŜǇǘΦ ƻŦ CƛǎƘŜǊƛŜǎ ŀƴŘ ²ƛƭŘƭƛŦŜ {ŜǊǾƛŎŜǎΣ ±ƛǊƎƛƴƛŀ ¢ŜŎƘΦ 
vtechworks.lib.vt.edu/server/api/core/bitstreams/163b1c0e-5ba8-465c-99f4- 
52072a1f5b7f/content 

¶ άaŀǊōƭŜŘ Crayfish Raises Eyebrows, and /ƻƴŎŜǊƴǎΦέ Great Lakes Now: Detroit PBS: 
greatlakesnow.org/2024/04/marbled-crayfish-raises-eyebrows-and-concerns  

Lessons/Activities 

¶ ά/ǊŀȅŦƛǎƘ 5ƛǎǎŜŎǘƛƻƴΦέ Biology Junction: biologyjunction.com/crayfish_dissection.htm 

¶ Crawfish Educational Materials for Grades K-8 & High School Biology. Louisiana 
Crawfish Promotion and Research Board: 
lsuagcenter.com/~/media/system/4/4/6/b/446b98e3a69c8f3bdedd57feb2802c7b/ 
crawfishlessonplank8hslab.pdf 

¶ άCOSIA Outreach Activities- Crayfish InvestigationsΦέ Lawrence Hall of Science: 
marestage.lawrencehallofscience.org/college-courses/COSIA/outreach-activities 

¶ Crayfish Student Activity Book. Elementary Science Program: 
currikicdn.s3-us-west-2.amazonaws.com/resourcefiles/54d26e5197a40.PDF 

¶ άLƴǘǊƻŘǳŎǘƛƻƴ to Scientific {ƪŜǘŎƘƛƴƎέ lesson plan. California Academy of Sciences: 
calacademy.org/educators/lesson-plans/introduction-to-scientific-sketching 

Education Standards 

¶ More information about the Next Generation Science Standards, to which this lesson was 
aligned: nextgenscience.org 

¶ More information about the Common Core State Standards and links to the complete 
documents: thecorestandards.org 

https://sciencing.com/adaptations-crawfish-10006220.html
https://publish.illinois.edu/biologicalsurveys/research/crayfish-biology/
https://vtechworks.lib.vt.edu/server/api/core/bitstreams/163b1c0e-5ba8-465c-99f4-52072a1f5b7f/content
https://vtechworks.lib.vt.edu/server/api/core/bitstreams/163b1c0e-5ba8-465c-99f4-52072a1f5b7f/content
https://www.greatlakesnow.org/2024/04/marbled-crayfish-raises-eyebrows-and-concerns
https://www.biologyjunction.com/crayfish_dissection.htm
https://www.lsuagcenter.com/~/media/system/4/4/6/b/446b98e3a69c8f3bdedd57feb2802c7b/crawfishlessonplank8hslab.pdf
https://www.lsuagcenter.com/~/media/system/4/4/6/b/446b98e3a69c8f3bdedd57feb2802c7b/crawfishlessonplank8hslab.pdf
http://marestage.lawrencehallofscience.org/college-courses/COSIA/outreach-activities
https://currikicdn.s3-us-west-2.amazonaws.com/resourcefiles/54d26e5197a40.PDF
https://www.calacademy.org/educators/lesson-plans/introduction-to-scientific-sketching
https://www.nextgenscience.org/
https://www.thecorestandards.org/
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Crayfish Adaptations 
 

Crayfish have many adaptations that help them to 
survive: physical structures, like their hard exoskeleton, 
as well as behaviors (things they do). As you read, think 
about similarities and differences between crayfish 
adaptations and those of other species (including 
humans). 

Finding Food + Staying Safe 

Crayfish are not picky eaters. They will eat almost any 

dead or living animal or plant that they can get their 

chelae (claws) on. They can use their chelipeds (the 

pair of legs with chelae) for defense against predators 

and other crayfish, too. 

Crayfish also use their chelipeds for digging and to 

get food to their mouths. Three maxillipeds and a 

pair of maxillae are used in feeding, too. Strong 

mandibles crush food before it enters their mouths. 

Crayfish grind up their food even more with teeth 

inside their stomachs! This is called the άgastric millΦέ 

Crayfish have compound eyes made up of many small 

eyes. Their eyes are on stalks, which gives them a larger 

field of view to spot food and predators. They are 

protected by the rostrum, also called the supraorbital 

spine, which sticks out in front of and above their eyes. 

Crayfish have two pairs of antennae used for sensing 

food and danger in their murky habitat. The smaller 

pair are known as antennules. 

If crayfish sense danger, they usually swish their 

tail fan down to escape backwards. The tail fan is 

made up of the telson with two pairs of uropods 

on either side that can spread out to move more 

water. Powerful muscles in their abdomen provide 

the downward force to make their quick escape. 

Protective plates cover their abdomen; each plate 

is known as a tergum on the dorsal (top) side and 

a sternum on the ventral side. 

Crayfish are generally nocturnal. Being most active 

at night helps them to hide from predators and stay 

 

 

A red swamp crayfish defends itself with its chelipeds. 
Photo: National Park Service 

 

 

Graphic: Rick Reynolds from public domain illustration 
 
 
 
 
 
 
 
 
 
 
 
 

 
Graphic: Rick Reynolds from public domain illustration 
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sheltered from the hot sun. When they do venture 

out from the shelter of rocks or burrows during the 

day, it is in well-shaded areas. 

Burrowing in mud not only provides safety from 

predators; it can also help crayfish survive cold and/or 

dry periods. Burying themselves in the mud can help 

keep their gills moist and prevent them from freezing. 

Life Cycle 

Adult females lay 50 to 500 or more eggs at a time. 

The eggs are usually carried in their swimmerets, 

small appendages on the underside (ventral side) of 

their abdomen. 

Crayfish go through incomplete metamorphosis 

during their life cycle. They hatch from eggs directly 

into tiny crayfish, which their mothers usually shelter 

until they grow larger. 

Before they reach adulthood, they go through roughly 

11 molts; each time they shed their exoskeletonτ 

and they usually eat it! This recycles the calcium so 

they can quickly grow a hard, new one. Their life cycle 

differs from that of butterflies and many other 

invertebrates that go through complete 

metamorphosis with different larval and pupal 

stagesτcaterpillar and chrysalis, etc. 

Male or Female? 

 

A female crayfish holding her eggs in her swimmerets 
 

 

Graphic: Rick Reynolds 

Crayfish males have gonopods (modified swimmerets that are 

firmer than the feathery swimmerets). The gonopods are used 

to deposit sperm in the female when they mate. This fertilizes 

her eggs so they will develop into baby crayfish. 

Getting Oxygen 

Crayfish get dissolved oxygen from freshwater using their 

gills (like fish). They use one of their two pairs of maxillae 

around their mouth to draw water over the gills. Their gills 

are attached to four pairs of walking legs, which also helps 

draw water over the gills as they walk. 

Crayfish can survive out of water for short periods, as long as 

their gills stay wet. If they start to dry out, they need to 

return to water or bury themselves in wet mud so they can 
get the oxygen they need. A male crayfish with gonopods circled 

Photo: Deb Berg 
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Name(s):   Period:   Date:   
 

What Do You Know about Crayfish Adaptations? 

1. Describe five interesting crayfish adaptations. Use complete sentences and include how they 
help the crayfish survive in their freshwater ecosystems. You might also add illustrations. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2. How could you divide a crayfish up into parts to explain what it is to someone who has never 
seen one? You might also add an illustration below or on the back of this sheet. 

 

 

 

 

 

 

 

 

 

 

3. How do swimmerets compare to walking legs? 
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Crayfish External Anatomy 
(outside structures) 

 
Abdomen Tail area with segments; swimmerets, telson, and uropods are attached to it 

Antenna One of two long sensory organs at front of crayfish (antennae: two or more) 

Antennule One of two short antennae 

Anus End of digestive tract; located on lower part of telson 

Carapace Upper protective exoskeleton (shell) of cephalothorax 

Cervical Groove Indentation in carapace between head region and thorax region 

Cephalothorax Combined head and thorax; contains the heart, gills, stomach, and other organs 

Chela One of two big claws used for defense and food handling (chelae: two or more) 

Cheliped One of two long legs with chela 

Compound Eye Two eyes made up of many small eyes; located on stalks 

Gonopods Modified swimmerets of males; used to pass sperm to females 

Green Gland   One of a pair of organs used to remove waste products and balance salt levels 

in blood; two openings to them are on the lower side of the head 

Mandible One of two strong jaws used to crush food 

Maxillae First pair of maxillae helps hold, tear, and pass food to mouth; second pair helps 

draw water over the gills (used to get oxygen from the water) 

Maxillipeds One of three pairs of feeding appendages; attached to jaws 

Mouth Opening at start of digestive tract 

Rostrum Beak-like structure above eyes; also called the supraorbital spine 

Swimmerets Five pairs of short appendages on bottom of abdomen used for swimming; 

females also use them to hold their eggs and young crayfish. 

Tail Fan The telson and four uropods; used for swimming backwardsτfast!  

Telson Center section of tail fan 

Tergum Upper protective plates of abdomen 

Sternum Lower protective plates of abdomen 

Uropods Two pairs of appendages on tail fan that surround the telson 

Walking Legs Four pairs of jointed legs; the gills are attached to them 
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Name(s):   Period:   Date:   

 

Comparing Adaptations 
Compare the structural and behavioral adaptations 

of two species using words and illustrations. 

 
Species 1:   Different Adaptions 

 
 
 
 
 
 
 
 
 

 

Adaptations in Common 

 

 

 

 

 

 

 

 

 

 
Species 2:   Different Adaptations 
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Lesson 4: Native + Invasive Crayfish

Subjects Science, Math, Language Arts 

Grade Levels Ideal for grades 6ς12, adaptable for 3ς5 

Time 50 minutes or more 

 

Lesson Overview 

In this lesson, students explore native and invasive crayfish 
species of the Great Lakes and their roles in freshwater 
ecosystems. Activity options include having students 
brainstorm what they already know about native and 
invasive crayfish, matching cards of crayfish ecosystem 
roles and photos with their descriptions, and writing 
creatively about what they have learned. See the 
ά9ƴǊƛŎƘκ9ȄǘŜƴŘέ ǎŜŎǘƛƻƴ ƴŜŀǊ ǘƘŜ ŜƴŘ ƻŦ ǘƘŜ ƭŜǎǎƻƴ ǿƛǘƘ 
more ways to engage all learners. 

Goals 

 
 
 

 

A native white river crayfish Photo: Chris Lukhaup 

¶ Increase ǎǘǳŘŜƴǘǎΩ understanding of native and invasive crayfish and 
their roles in freshwater ecosystems 

¶ Get students to think critically about how invasive crayfish can be a 
threat to different native species and biodiversity 

¶ Increase students' understanding of how certain species can have 
negative impacts on ecosystems 

¶ Increase students' understanding of the various ways that invasive 
crayfish can be introduced to new waterbodies 

Objectives 

¶ Students will learn about species from the Great Lakes region to 
determine their roles in freshwater ecosystems. 

¶ Students will demonstrate understanding of native and invasive 
crayfish species, including ways to identify them and their impacts on 
freshwater ecosystems. 

¶ Students will express orally and/or in writing what they have learned 
about native and invasive crayfish and their impacts on freshwater 
ecosystems. 
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Next Generation Science Standards 
Performance Expectations 

Building Toward 

¶ MS-LS1-4: Use argument based on empirical evidence and scientific reasoning to support an 
explanation for how characteristic animal behaviors and specialized plant structures affect the 
probability of successful reproduction of animals and plants respectively.  

¶ MS-LS2-1: Analyze and interpret data to provide evidence for the effects of resource availability on 
organisms and populations of organisms in an ecosystem.  

¶ MS-LS2-4: Construct an argument supported by empirical evidence that changes to physical or 
biological components of an ecosystem affect populations. 

¶ MS-ESS3-3: Apply scientific principles to design a method for monitoring and minimizing a human 
impact on the environment. 

¶ HS-LS2-2: Develop and use a model to illustrate the hierarchical organization of interacting systems 
that provide specific functions within multicellular organisms.   

¶ HS-LS2-6: Evaluate claims, evidence, and reasoning that the complex interactions in ecosystems 
maintain relatively consistent numbers and types of organisms in stable conditions, but changing 
conditions may result in a new ecosystem. 

Crosscutting Concepts 

¶ Structure and Function 

¶ Cause and Effect: Mechanism and Explanation 

¶ Stability and Change 
Science & Engineering Practices 

¶ Asking Questions and Defining Problems 

¶ Obtaining, Evaluating, and Communicating Information 

¶ Constructing Explanations and Designing Solutions 
Core and Component Ideas in the Life Sciences 

LS1.A: Structure and Function 
LS1.B: Growth and Development of Organisms 

LS2: Ecosystems: Interactions, Energy, and Dynamics 

¶ LS2.A: Interdependent Relationships in Ecosystems 

¶ LS2.C: Ecosystem Dynamics, Functioning, and Resilience 

Common Core State Standards 
Speaking and Listening Standards for Grade 6 

(similar standards for grades 4ς5; 7ς12) 
Standard 1.  Engage effectively in a range of 

collaborative discussions (one- 
on-one, in groups, and teacher- 
led) with diverse partners on 
grade 6 topics, texts, and issues, building on others' 
ideas and expressing their own clearly. 

Standard 4. Present claims and findings, sequencing ideas logically and using 
pertinent descriptions, facts, and details to accentuate main ideas 
or themes; use appropriate eye contact, adequate volume, and 
clear pronunciation. 

Standard 6. Adapt speech to a variety of contexts and tasks, demonstrating 
command of formal English when indicated or appropriate. 
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College and Career Readiness Anchor Standards for Writing 

Standard 6. Use technology, including the Internet, to produce and publish 
writing and to interact and collaborate with others. 

Standard 7. Conduct short as well as more sustained research projects 
based on focused questions, demonstrating understanding of 
the subject under investigation. 

Center for Great Lakes Literacy Principles 
Principle 5. The Great Lakes support a broad diversity of life and ecosystems. 

Principle 6. The Great Lakes and humans in their watersheds are inextricably 
interconnected. 

 

Teacher Background 

Crayfish Diversity 

The eastern United States is home to more than 60% of the ǿƻǊƭŘΩǎ known crayfish species, 
making it a global hotspot for crayfish biodiversity (Richman et al., 2015). The American 
states and Canadian provinces surrounding the Great Lakes are home to approximately 40 
crayfish species (Taylor et al., 2015), and a number of these species are rare or have narrow 
natural ranges (Page, 1985; Taylor et al., 2015; Richman et al., 2015). Some states in the 
southernmost areas of the Great Lakes region such as Illinois, Indiana, and Ohio have 
numerous crayfish species with narrowly endemic ranges, including the sinkhole crayfish 
(Faxonius theaphionensis) in central Indiana and the depression crayfish (Cambarus 
rusticiformis) in southern Illinois. 

 

A terrestrial crayfish burrow Photo: C.A. Taylor 

Many crayfish species in the Great Lakes region are known to occur only in streams and 
rivers (i.e., άƭƻǘƛŎέ ecosystems with actively moving water), but some species can persist or 
ŜǾŜƴ ǘƘǊƛǾŜ ƛƴ άƭŜƴǘƛŎέ Ƙŀōƛǘŀǘǎ όǎǘƛƭƭ ǿŀǘŜǊǎύ ǎǳŎƘ ŀǎ ǇƻƴŘǎΣ ƭŀƪŜǎΣ ƻǊ ǊŜǎŜǊǾƻƛǊǎΦ !ƴ ŜǾŜƴ 
smaller number of these crayfishes are almost completely terrestrial and spend most of 
their lives in underground chambers removed from direct contact with permanent water 
bodies. 

The Great Lakes region includes a number of native species that are important to 
freshwater ecosystems. Many are described in the species guide at the end of the lesson. 
Important roles they serve include: 
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¶ As food: Over 200 animal species, including mammals, birds, reptiles, amphibians, 
fishes, and insects eat crayfish (DiStefano, 2005). Fish, such as bass, are especially 
prominent crayfish predators (Probst et al., 1984; Rabeni, 1992). A wide variety of 
other fish species, from brook trout to creek chubs, also consume crayfish (Gowing 
& Momot, 1979; Newsome & Gee, 1978). Crayfish are a vital food source for other 
important animals in freshwater ecosystems, such as the hellbender, an 
endangered salamander (Wiggs, 1976). Crayfish are also consumed by many 
terrestrial animals including minks, raccoons, and wading birds (Baker et al., 1945; 
Martin & Hamilton, 1985; Toweill, 1974). 

¶ As consumers: Crayfish are opportunistic omnivores. They eat a wide variety of 
food items from phytoplankton to fish. 

o Detritus: Crayfish can consume large amounts of detritus, primarily in the 
form of leaf litter and other decaying plant material (Huryn & Wallace, 
1987; Schofield et al., 2001). The processing of large amounts detritus by 
crayfish, such as dead animals and plant matter, can help keep freshwater 
ecosystems clean and healthy. It can also strongly alter the abundances of 
insect larvae, such as heptageniid mayflies (Creed & Reed, 2004), which can 
be an important food source for fishes and other aquatic vertebrates 
(Hoopes, 1960). 

o Crayfish also eat primary producers such as algae (Goldman, 1973) and 
aquatic plants (Creed, 1994). Some crayfish can consume so much algal and 
plant material that they strongly influence the population densities of these 
organisms (Goldman, 1973). Crayfish also feed on many different types of 
invertebrate prey, including snails (Kreps et al., 2012), insects and their 
larvae (Parkyn et al., 2001), and even other crayfish (Nakata & Goshima, 
2006). Crayfish also eat vertebrates such as fish (Rahel & Stein, 1988) and 
amphibians, particularly their eggs or larvae (Axelsson et al., 1997). 

¶ As ecosystem engineers: Crayfish live in a variety of aquatic and terrestrial (land- 
based) habitats. They can impact habitat quality and available resources for other 
organisms (Reynolds et al., 2013). 

o Burrowing is a fascinating crayfish behavior. The ability to dig burrows and 
other underground chambers is an important behavioral adaptation of 
many species of crayfish that helps them survive in multiple ways: 

Á Protection from predators: Burrowing provides protection from the 
many animals that eat crayfish. It offers them a secure hideaway 
from fish, birds, insects such as dragonfly larvae, and even other 
crayfish. 

Á Shelter: Burrows provide shelter against harsh weather conditions, 
such as drought and heat. 

Á Temperature and moisture regulation: Burrows allow crayfish to 
regulate their body temperature and stay hydrated. Crayfish that 
spend most of their life in burrows will usually dig vertically to reach 
the water table, which allows their gills to remain moist and allows 
them to survive times of drought. In areas where water levels 
fluctuate, such as ponds or creeks that may dry up occasionally, 
crayfish burrow into the moist soil to avoid dehydration. 
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o Crayfish burrows also create spaces that can be used by other organisms 
(Creed & Reed, 2004). 

o Burrowing can also increase erosion rates (Statzner et al., 2000; 2003). In 
terrestrial habitats, primary burrowing crayfish (species that spend mostς 
or allςof their adult lives underground in fields, ditches, prairies, and wet 
meadows) construct complex networks of tunnels and chambers deep into 
the soil. These often-expansive subterranean networks can serve as critical 
conduits for water or gas exchange, thus oxygenating and draining 
otherwise poor soils (Richardson, 1983; 2007). 

o Types of Crayfish Burrowers (as shown with letters aςe in the image below): 

Á Primary Burrower (a): Primary burrowing crayfish spend most of their 
lives in burrows they dig in the ground. These burrows can be very 
deep, sometimes as deep as three meters (about 10 feet). Inside, the 
burrows have many openings, tunnels, and chambers where the 
crayfish can move around and live. 

Á Secondary Burrower (b, c, d): Secondary burrowers also spend a lot of 
time in burrows, but their burrows are usually not as deep or 
complicated as those of primary burrowers. They often dig their 
burrows near creeks or ponds. These burrows are simpler but still 
provide a safe home for the crayfish. 

Á Tertiary Burrower (e): Tertiary burrowers are sometimes called non- 
burrowers and only occasionally retreat into simple and shallow 
burrows when they need to, like during a drought or when water levels 
are low. Most of the time, they stay out in open water. 

 

Different types of crayfish burrows, ranging from primary (a), secondary (b, c, d) and tertiary (e) 
Illustration from Hobbs (1981) 

 

Impacts of Invasive Species 

Unfortunately, non-native crayfish species introduced through human activities present 
a significant threat to many of the native crayfish species in the Great Lakes and 
surrounding areas. In some cases, these non-native crayfish can be considered invasive 
(i.e., cause ecological and economic harm), given their abilities to rapidly colonize new 
habitats and displace native species. Invasive crayfish have already displaced native 
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crayfish from considerable portions of their ranges and have dramatically altered 
ecosystem structure in some places (Wilson et al., 2004). Invasive crayfish are therefore 
a formidable threat to both crayfish biodiversity and freshwater ecosystems in the Great 
Lakes and worldwide (Lodge et al., 2000a). 

Invasive crayfish in the Great Lakes region are described in the guide at the end of the 
lesson. They negatively impact countless species, including many native crayfish species, 
which have become one of the most threatened groups of organisms in the world. In fact, 

an ŜǎǘƛƳŀǘŜŘ άпу ǇŜǊŎŜƴǘ ƻŦ bƻǊǘƘ !ƳŜǊƛŎŀƴ ŎǊŀȅŦƛǎƘ ǎǇŜŎƛŜǎ ŀǊŜ ŀǘ Ǌƛǎƪ ƻŦ ŜȄǘƛƴŎǘƛƻƴέ 

(Larson & Olden 2010: jstor.org/stable/40864210). Invasive crayfish are believed to be the 
leading cause of this decline, and humans have played a significant role in the spread of 
crayfish, through release of classroom science organisms, live fishing bait, pets, etc. 

An invasive species is defined as any non-native organism that causes harm to the 
environment, economy, or human health όάLƴǾŀǎƛǾŜ Species in the Great [ŀƪŜǎΣέ EPA). It 
can take over the habitat of native species, forcing the native species to decline in 
population or to disappear from their natural environment. Invasive species tend to be 
highly competitive, highly adaptive, and successful at reproducing (Washington Invasive 
Species Council). 

Introduction pathways of invasive species are presented with visuals as cards at the end 
of this lesson. Additional information about native and invasive crayfish is found in the 
ά/ƻƳƳƻƴ bŀǘƛǾŜ ŀƴŘ LƴǾŀǎƛǾŜ /ǊŀȅŦƛǎƘŜǎ ƻŦ ǘƘŜ DǊŜŀǘ [ŀƪŜǎ wŜƎƛƻƴέ ƎǳƛŘŜ ŀƴŘ ǘƘŜ 
ά9ȄǇŀƴŘ YƴƻǿƭŜŘƎŜ Ҍ {ƪƛƭƭǎέ ǎŜŎǘƛƻƴ ŀǘ ǘƘŜ ŜƴŘ ƻŦ ǘƘŜ ƭŜǎǎƻƴΦ 

 

Materials 

¶ Copies of the following for each student or group of 3ς4 students (found after lesson): 

Á ά/ƻƳƳƻƴ Native and Invasive Crayfish of the Great Lakes wŜƎƛƻƴέ 

Á Sets of crayfish roles and introduction pathways cards 

¶ Copies of the ά/ƻƳƳǳƴƛŎŀǘƛƴƎ about Crayfish + Their LƳǇŀŎǘǎέ handout for each student 

¶ Optional: Colored pencils, markers, and/or crayons for students to share 

¶ Optional: Posterboard 

Preparation 

1. Ensure all materials above are ready for student use. Cut up cards and separate them into two 
groups: 

Á Crayfish roles, and impacts of invasive crayfish 

Á Introduction pathways 

2. Optional: Learn more about topics addressed in the lesson with the sources listed 
in the More Resources/References section at end of the lesson to prepare to 
answer student questions. 

3. Optional: Arrange for a guest speaker with expertise on freshwater habitat 
restoration projects to visit your class. Contact us for possible recommendations: 
invasivecrayfish.org/contact-us. 

  

https://www.jstor.org/stable/40864210
https://invasivecrayfish.org/contact-us/
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Teaching Suggestions in the 5E Model 

Engage 

1. Engage students by showing them live crayfish (if available) or preserved crayfish. Pass out the 
ά/ƻƳƳƻƴ bŀǘƛǾŜ ŀƴŘ LƴǾŀǎƛǾŜ /ǊŀȅŦƛǎƘŜǎ ƻŦ ǘƘŜ DǊŜŀǘ [ŀƪŜǎ wŜƎƛƻƴέ ƎǳƛŘŜǎ ŀƴŘ ŀǎƪ ǘƘŜƳ ǘƻ ǿƻǊƪ 
in small groups of 3ς4 students to identify the species, using the guides, prior knowledge, and/or 
additional research. 

Explore 

2. After a few minutes, discuss student ideas and how they were able to identify the species. 

3. Ask students to take out their science notebooks or blank paper. Invite them to draw a vertical 
line down a blank page to create two columns of about the same width. Ask them to label the first 
ŎƻƭǳƳƴ ά/ǊŀȅŦƛǎƘ wƻƭŜǎέ ŀƴŘ ǘƘŜ ǎŜŎƻƴŘ ŎƻƭǳƳƴ άLƳǇŀŎǘǎ ƻŦ LƴǾŀǎƛǾŜ /ǊŀȅŦƛǎƘΦέ LƴǾƛǘŜ ǘƘŜƳ ǘƻ 
brainstorm ways native crayfish can benefit their ecosystems and record those ideas in the first 
column. Negative impacts of invasive crayfish can also be brainstormed in their groups; students 
can record their ideas in the second column. 

4. Circulate through the groups, answering (and asking) questions to help them get 
started (if necessary). After a few minutes, tell students they will have one more 
minute to brainstorm and to be prepared to share their best ideas with the class. 

5. Allow groups to share their ideas and then pass out the sets of cards that describe 
crayfish roles and impacts from the end of the lesson. Ask them to work with their 
groups to try to match the photo cards with the correct descriptions, as well as 
organize them into groups for the positive roles of natives and negative impacts of 
invasive crayfish. 

Explain 

6. Pass out the ά/ƻƳƳǳƴƛŎŀǘƛƴƎ about Crayfish + Their LƳǇŀŎǘǎέ handout, one for each 
student. Ask them to read through the questions together and discuss their ideas. 
Then invite them to write creatively to complete the activity. Circulate through the 
room to support students, or you might consider taking them outside to work. 

7. After about 15 minutes, tell them they can take a break in two minutes to share one of 
their creative responses if they would like to do so. 

8. After a couple of minutes, invite students to share one of their responses with the class 
and discuss it. 

9. Give students most of the remainder of the class to complete their responses. Tell them 
that they can also continue writing outside of class time, if desired. Five minutes before the 
end of class, ask more students to share their responses with the class. Discuss the issues 
they raise in their funny stories, etc. 

10. Close with a discussion of different ways invasive species can be introduced to ecosystems 
and ways that students can help prevent the problem. You might also ask students to 
discuss ways they might help to reduce problems of invasive crayfish after they have 
already been introduced. 
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Enrich/Extend 

¶ Invite students to choose a native or invasive species from the guide to create posters 
about them. 

Á Pass out posterboard (if available) or students could use backs of used sheets 
or posters to create colorful, labeled scientific illustrations of the species. 
Students can annotate the illustrations with descriptions and how they impact 
their ecosystems. 

Á Invite students to conduct additional research, as necessary. They may use the 
Internet and other available reference sources; they should cite the sources 
they use for additional information. 

¶ Students can observe live or preserved crayfish and/or their body parts under magnification 
with a microscope, hand lens, and/or macro lens. You can also use a microscope or macro 
lens connected to an electronic device and/or data projector to show them to the whole 
class. 

¶ Invite students to create public service announcement videos about ways to 
help keep invasive crayfish out of our ecosystems. 

¶ !ǎƪ ǎǘǳŘŜƴǘǎ ǘƻ ǳǎŜ ǘƘŜ άbŀǘƛǾŜ ϧ LƴǾŀǎƛǾŜ /ǊŀȅŦƛǎƘ ƻŦ ǘƘŜ DǊŜŀǘ [ŀƪŜǎ wŜƎƛƻƴέ 
guide to help them compare a native crayfish species found in your area with an 
invasive crayfish species that is causing problems in your area. This can be done 
using a graphic organizer such as a Venn diagram and/or a written analysis. 

¶ Have students read cartoons about invasive crayfish and/or create their own 
cartoons. Excellent examples and ideas are listed in the ά{ǘƻƴŜ Soup: Invasive 
Species and /ŀǊǘƻƻƴƛƴƎέ lesson plan found on the Take AIM website: 
takeaim.org/wp-content/uploads/2016/11/StoneSoupTeachersLP.pdf  

Evaluate 

¶ Review student projects and answers to the handout questions. 

¶ Use student participation in class discussion and activities to help determine 
student understanding. 

¶ Record levels of oral participation and student understanding of native and 
invasive crayfish and their impacts on freshwater ecosystems, etc. 

¶ Ask students to reflect on the lesson in writing and/or orally, including about 
what they learned and what you, as the teacher, might do to improve the 
lesson next time. 

Expand Knowledge + Skills 

Science/References 

¶ Axelsson, E., Nyström, P., Sidenmark, J., & Brönmark, C. (1997). Crayfish predation on amphibian 
eggs and larvae. Amphibia-Reptilia, 18(3), 217-228. 

¶ Baker, R. H., Newman, C. C., & Wilke, F. (1945). Food habits of the raccoon in eastern Texas. 
The Journal of Wildlife Management, 9(1), 45-48. 

¶ ά/ƻƳƳƻƴ /ǊŀȅŦƛǎƘŜǎ ƻŦ ǘƘŜ /ƘƛŎŀƎƻ wŜƎƛƻƴΦέ CƛŜƭŘ aǳǎŜǳƳΥ 
fieldguides.fieldmuseum.org/sites/default/files/rapid-color-guides- 
pdfs/981_usa_common_crayfishes_of_the_chicago_region.pdf 

  

https://takeaim.org/wp-content/uploads/2016/11/StoneSoupTeachersLP.pdf
https://fieldguides.fieldmuseum.org/sites/default/files/rapid-color-guides-pdfs/981_usa_common_crayfishes_of_the_chicago_region.pdf
https://fieldguides.fieldmuseum.org/sites/default/files/rapid-color-guides-pdfs/981_usa_common_crayfishes_of_the_chicago_region.pdf
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¶ ά/ǊŀȅŦƛǎƘΥ Identify Aquatic Invasive {ǇŜŎƛŜǎΦέ 

canr.msu.edu/invasive_species/uploads/files/DFW04_Brochure-Crayfish_FINAL-DIGITAL.pdf 

¶ ά/ǊŀȅŦƛǎƘ of aƛŎƘƛƎŀƴΦέ Poster from Michigan Dept. of Natural Resources: michigan.gov/dnr/- 
/media/Project/Websites/dnr/Documents/Education/Misc/Crayfish-of-Michigan-Poster-72024.pdf 
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¶ DiStefano, R. J. (2005). Trophic interactions between Missouri Ozarks stream 
crayfish communities and sport fish predators: increased abundance and size 
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Missouri Department of Conservation, Dingell-Johnson Project F-1-R-054, Study S- 
41, Job, 4. 

¶ άCƛŜƭŘ Guide to Crayfishes of the aƛŘǿŜǎǘΦέ University of Illinois Urbana-Champaign: 
experts.illinois.edu/en/publications/field-guide-to-crayfishes-of-the-midwest 

¶ Goldman, C. R. (1973). Ecology and physiology of the California crayfish Pacifastacus leniusculus 
(Dana) in relation to its suitability for introduction into European waters. Freshwater Crayfish, 1, 
105-120. 

¶ Gowing, H., & Momot, W. T. (1979). Impact of brook trout (Salvelinus fontinalis) predation on the 
crayfish Orconectes virilis in three Michigan lakes. Journal of the Fisheries Board of Canada, 36(10), 
1191-1196. 

¶ άDǊŜŀǘ Lakes Crayfish wŜƎǳƭŀǘƛƻƴΦέ Invasive Crayfish Collaborative: 
invasivecrayfish.org/publications/ 

¶ IŜƭŦǊƛŎƘΣ [Φ!Φ ŀƴŘ 5ƛ{ǘŜŦŀƴƻΣ wΦWΦ ά{ǳǎǘŀƛƴƛƴƎ !ƳŜǊƛŎŀϥǎ !ǉǳŀǘƛŎ .ƛƻŘƛǾŜǊǎƛǘȅςCrayfish 
Biodiversity and /ƻƴǎŜǊǾŀǘƛƻƴΦέ Dept. of Fisheries and Wildlife Sciences, Virginia Tech: 
pubs.ext.vt.edu/420/420-524/420-524.html 

¶ Hoopes, D. T. (1960). Utilization of mayflies and caddis flies by some Mississippi River fishes. 
Transactions of the American Fisheries Society, 89(1), 32-34. 

¶ Huryn, A.D., & Wallace, B.J. (1987). Production and litter processing by crayfish in an Appalachian 
mountain stream. Freshwater Biology, 18(2), 277-286. 

¶ άLƴǾŀǎƛǾŜ Crayfish млмΦέ Invasive Crayfish Collaboration: invasivecrayfish.org/invasive-crayfish-101 

¶ άLƴǾŀǎƛǾŜ Species in the Great [ŀƪŜǎΦέ EPA: epa.gov/greatlakes/invasive-species-great-lakes-0 

¶ Kreps, T. A., Baldridge, A. K., & Lodge, D. M. (2012). The impact of an invasive predator 
(Orconectes rusticus) on freshwater snail communities: insights on habitat-specific effects from a 
multilake long-term study. Canadian Journal of Fisheries and Aquatic Sciences, 69(7), 1164-1173. 

¶ Lodge, D. M. & Lorman, J. G. (1987). Reductions in submersed macrophyte biomass and species 
richness by the crayfish Orconectes rusticus. Canadian Journal of Fisheries and Aquatic Sciences, 
44(3), 591-597. 

¶ Lodge, D. M., Taylor, C. A., Holdich, D. M., & Skurdal, J. (2000a). Nonindigenous crayfishes 
threaten North American freshwater biodiversity: lessons from Europe. Fisheries, 25(8), 7-20. 

¶ άaŀǊōƭŜŘ Crayfish Raises Eyebrows, and /ƻƴŎŜǊƴǎΦέ Great Lakes Now: 
greatlakesnow.org/2024/04/marbled-crayfish-raises-eyebrows-and-concerns 

¶ Martin, R. P., & Hamilton, R. B. (1985). Wading bird predation in crawfish ponds. Louisiana 
Agriculture-Louisiana Agricultural Experiment Station. 

¶ άaƛŎƘƛƎŀƴ /ǊŀȅŦƛǎƘς¦ƴŘŜǊǎǘŀƴŘƛƴƎ hǳǊ bŀǘƛǾŜ ŀƴŘ LƴǾŀǎƛǾŜ {ǇŜŎƛŜǎΦέ aƛŎƘƛƎŀƴ 

https://www.canr.msu.edu/invasive_species/uploads/files/DFW04_Brochure-Crayfish_FINAL-DIGITAL.pdf
https://www.michigan.gov/dnr/-/media/Project/Websites/dnr/Documents/Education/Misc/Crayfish-of-Michigan-Poster-72024.pdf
https://www.michigan.gov/dnr/-/media/Project/Websites/dnr/Documents/Education/Misc/Crayfish-of-Michigan-Poster-72024.pdf
https://experts.illinois.edu/en/publications/field-guide-to-crayfishes-of-the-midwest
https://invasivecrayfish.org/
https://invasivecrayfish.org/publications/
https://pubs.ext.vt.edu/420/420-524/420-524.html
https://invasivecrayfish.org/invasive-crayfish-101/
https://www.epa.gov/greatlakes/invasive-species-great-lakes-0
https://www.greatlakesnow.org/2024/04/marbled-crayfish-raises-eyebrows-and-concerns/
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native-and-invasive-species 

¶ άMichigan's Native Crayfish and the Threats of a New Invader.έ Huron River Watershed 
Council: hrwc.org/michigans-native-crayfish-and-the-threats-of-a-new-invader 

¶ Momot, W. T. (1996). History of the range extension of Orconectes rusticus into northwestern 
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¶ Nakata, K., & Goshima, S. (2006). Asymmetry in mutual predation between the endangered 
Japanese native crayfish Cambaroides japonicus and the North American invasive crayfish 
Pacifastacus leniusculus: a possible reason for species replacement. Journal of Crustacean Biology, 
26(2), 134-140. 

¶ Newsome, G. E., & Gee, J. H. (1978). Preference and selection of prey by creek chub (Semotilus 
atromaculatus) inhabiting the Mink River, Manitoba. Canadian Journal of Zoology, 56(12), 2486- 
2497. 

¶ Olden, J. D., McCarthy, J. M., Maxted, J. T., Fetzer, W. W., & Vander Zanden, M. J. (2006). The 
rapid spread of rusty crayfish (Orconectes rusticus) with observations on native crayfish declines in 
Wisconsin (USA) over the past 130 years. Biological Invasions, 8(8), 1621-1628. 

¶ Ontario's Invading Species Awareness Program: Invasive Invertebrates: 
invadingspecies.com/downloads/invasive-invertebrates 

¶ Page, L. M. (1985). The crayfishes and shrimps (Decapoda) of Illinois. Illinois Natural History Survey 
Bulletin; v. 033, no. 04. 
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¶ Peters, J.A. et al (2014). άIƛǎǘƻǊƛŎŀƭ Changes and Current Status of Crayfish 
5ƛǾŜǊǎƛǘȅ ŀƴŘ 5ƛǎǘǊƛōǳǘƛƻƴ ƛƴ ǘƘŜ [ŀǳǊŜƴǘƛŀƴ DǊŜŀǘ [ŀƪŜǎΦέ Υ 
sciencedirect.com/science/article/pii/S0380133014000094  

¶ Probst, W. E., Rabeni, C. F., Covington, W. G., & Marteney, R. E. (1984). Resource use by stream- 
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283-294. 
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¶ Rahel, F. J., & Stein, R. A. (1988). Complex predator-prey interactions and predator intimidation 
among crayfish, piscivorous fish, and small benthic fish. Oecologia, 75(1), 94-98. 

¶ άwŜǎŜŀǊŎƘ wŜǾŜŀƭǎ IƻǇŜ ŦƻǊ aŀƴŀƎƛƴƎ LƴǾŀǎƛǾŜ wŜŘ {ǿŀƳǇ /ǊŀȅŦƛǎƘΦέ ¦Φ{Φ CƛǎƘ ϧ 
Wildlife Service: fws.gov/story/2024-02/research-reveals-hope-managing-invasive- 
red-swamp-crayfish 

¶ Reynolds, J., Souty-Grosset, C., & Richardson, A. (2013). Ecological roles of crayfish in freshwater 
and terrestrial habitats. Freshwater Crayfish, 19(2), 197-218. 

¶ Richardson, A. M. (1983). The effect of the burrows of a crayfish on the respiration of the 
surrounding soil. Soil Biology and Biochemistry, 15(3), 239-242. 

¶ Richardson, A. M. (2007). Behavioral ecology of semiterrestrial crayfish. Evolutionary Ecology of 
Social and Sexual Systems: Crustaceans as model organisms, 319-338. 

https://mymlsa.org/michigan-crayfish-understanding-our-native-and-invasive-species/
https://mymlsa.org/michigan-crayfish-understanding-our-native-and-invasive-species/
https://www.hrwc.org/michigans-native-crayfish-and-the-threats-of-a-new-invader/
https://www.hrwc.org/michigans-native-crayfish-and-the-threats-of-a-new-invader
https://www.invadingspecies.com/downloads/invasive-invertebrates/
https://www.sciencedirect.com/science/article/pii/S0380133014000094
https://www.fws.gov/story/2024-02/research-reveals-hope-managing-invasive-red-swamp-crayfish
https://www.fws.gov/story/2024-02/research-reveals-hope-managing-invasive-red-swamp-crayfish


Investigating Crayfish + Freshwater Ecosystems - Great Lakes |67    InvasiveCrayfish.org  2025  

¶ Richman, N. I., Böhm, M., Adams, S. B., Alvarez, F., Bergey, E. A., Bunn, J. J., ... & Dawkins, K. L. 
(2015). Multiple drivers of decline in the global status of freshwater crayfish (Decapoda: 
Astacidea). Phil. Trans. R. Soc. B, 370(1662), 20140060. 

¶ Schofield, K.A., Pringle, C.M., Meyer, J.L., & Sutherland, A.B. (2001). The importance of crayfish in 
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61(11), 2255-2266. 

Videos 

¶ ά¢ƘŜ Threat of Invasive SpeciesςJennifer YƭƻǎΦέ TED-Ed: ed.ted.com/lessons/the- 
threat-of-invasive-species-jennifer-klos 

¶ ά²Ƙŀǘ Are Invasive {ǇŜŎƛŜǎΚέ Explore Nature/National Park Service via YouTube: 
youtube.com/watch?v=_ZzPM7Dw9Gg 

Lessons/Activities 

¶ ά.ǳƎǎ 5ƻƴΩǘ Bug aŜέ and many more aquatic macroinvertebrate lessons, in the ά{ǘǊŜŀƳ 
{ƛŘŜ {ŎƛŜƴŎŜέ ǇǊƻƎǊŀƳ ŦǊƻƳ ¦ǘŀƘ {ǘŀǘŜ ¦ƴƛǾΦ 9ȄǘŜƴǎƛƻƴ {ŜǊǾƛŎŜΥ 
extension.usu.edu/waterquality/educator-resources/lessonplans 

¶ IDAH2O water education resources, including curriculum and videos, Univ. of Idaho Ext.: 
uidaho.edu/extension/idah2o/resources 

¶ Washington Invasive Species Council curriculum: invasivespecies.wa.gov/educational- 
materials/teacher-curriculum 

¶ ά²ŀǘŜǊǎƘŜŘ 5ŜǘŜŎǘƛǾŜǎέ lesson from Utah State University Ext.: 
extension.usu.edu/waterquality/files/watershed-detectives.pdf 

https://ed.ted.com/lessons/the-threat-of-invasive-species-jennifer-klos
https://ed.ted.com/lessons/the-threat-of-invasive-species-jennifer-klos
https://www.youtube.com/watch?v=_ZzPM7Dw9Gg
https://extension.usu.edu/waterquality/educator-resources/lessonplans
https://www.uidaho.edu/extension/idah2o/resources
https://invasivespecies.wa.gov/educational-materials/teacher-curriculum/
https://invasivespecies.wa.gov/educational-materials/teacher-curriculum/
https://extension.usu.edu/waterquality/files/watershed-detectives.pdf
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Name(s):   Period:   Date:   

Communicating about Crayfish + Their Impacts 

Explore the crayfish guide and cards with a small group. Then work individually to . . . 

1. Imagine a new student joins your class on a day you are sampling for crayfish. How would you 

explain to them how to identify different native and invasive crayfish species? Include specific 

characteristics for at least 4 species you might find and differences and similarities between them. 

You can use sentences and/or labeled illustrations. Feel free to use separate paper or notebooks. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2. Imagine you are a crayfish species known to be invasive in the Great Lakes region. Make up a short 

funny story about how you and your fellow invaders were able to spread into the area using one of 

the most common dispersal methods. 
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3. Imagine you are a native crayfish. Brag to the other aquatic animals about all the positive roles that 

you and other native crayfish play in aquatic ecosystems. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4. Imagine you are a native fish or amphibian. Write about invasive crayfish and all the trouble they are 
causing you and other native species. What would you recommend scientists and wildlife managers do to 
solve the problem? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Learn more: 
άLƴǾŀǎƛǾŜ Crayfish млмΦέ Invasive Crayfish Collaborative: invasivecrayfish.org/invasive-crayfish-101 

https://invasivecrayfish.org/invasive-crayfish-101/
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Common Native and Invasive Crayfishes in 
the Great Lakes Region 

The Great Lakes region includes the eight U.S. states and two Canadian provinces shown above. 
Graphic: Rick Reynolds, adapted from map of North America by El bart089 CC-BY-SA 3.0 

 

Native Crayfish Species Invasive Crayfish Species Other High-Risk Species 

Big water crayfish 
Cambarus robustus 

Obscure/Allegheny crayfish 
Faxonius obscurus 

 
Photo: Smithsonian Environmental Research 

Center CC BY 2.0 

Common yabby 
Cherax destructor 

 
Photo: Daiju Azuma CC BY-SA 2.5 

Digger crayfish 
Creaserinus fodiens 

 
Photo: Don Henise CC BY 2.0 

Calico crayfish 
Faxonius immunis 

Rusty crayfish 
Faxonius rusticus 

 
Photo: Wisconsin Dept. of Natural Resources 

Australian redclaw 
Cherax quadricarinatus 

Northern clearwater crayfish 
Faxonius propinquus 

 
Signal crayfish 

Pacifastacus leniusculus Virile crayfish 
Faxonius virilis 

Devil crayfish 
Lacunicambarus diogenes 

Red swamp crayfish 
Procambarus clarkii 

 
Photo: Luc Hoogenstein CC BY-SA 4.0 

Florida/electric blue 
crayfish 

Procambarus alleni Paintedhand mudbug 
Lacunicambarus polychromatus 

White River crayfish 
Procambarus acutus 

Marbled crayfish 
Procambarus virginalis 

https://creativecommons.org/licenses/by-sa/2.5/deed.en
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NATIVE CRAYFISH SPECIES 
Big Water Crayfish (Cambarus robustus) 

 

A big water crayfish in its rocky habitat. Photo: Zack Graham 

 

Description: Big water crayfish are a large species. Carapace lengths can be more 
than 5 cm long. The overall body color is greenish-brown. They have: 

¶ Large, strong chelae with two rows of tubercules (bumps). 

¶ A long, narrow rostrum with rounded corners. 

¶ An areola that is open and somewhat wide. 

Habitat: Big water crayfish are commonly found under large, flat rocks. They do 
not usually burrow, except to survive freezing temperatures or prevent drying out 
when it is hot. They can live in a wide range of water temperatures and pH levels. 
They can move short distances over dry land. 

 
Distribution: 

¶ Native to the Great Lakes and Ohio River watersheds 

¶ Found from central Michigan to northern Indiana and northern and eastern Ohio 

¶ They are also found throughout southern and central Ontario, as well as throughout Quebec. 
 

Source: άCambarus ǊƻōǳǎǘǳǎΦέ USGS: nas.er.usgs.gov/queries/factsheet.aspx?SpeciesID=207 

https://www.flickr.com/photos/196391561%40N03/52971894545/in/photolist-2oGVzGT-2oGWNJD/
https://nas.er.usgs.gov/queries/factsheet.aspx?SpeciesID=207
https://nas.er.usgs.gov/queries/factsheet.aspx?SpeciesID=207
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Digger Crayfish (Creaserinus fodiens, formerly Cambarus/Fallicambarus fodiens) 
 

Like most crayfish, digger crayfish can survive out of the water for short periods. Photo: Zack Graham 

Description: 

¶ Heavy-bodied, olive-brown or reddish-tan colored 

¶ A pale, iridescent stripe along the midline of the abdomen 

¶ Dark brown blotches cover the body 

¶ Broad chelae with wide, flattened fingers 

¶ Deep groove at base of moveable finger 

¶ Broad rostrum with a trough-like depression 

¶ No areola 

Habitats: 

¶ Seasonal wetlands, wooded floodplains, and low-lying fields 

¶ Often lives in burrows up to 3 feet deep 

Distribution: 

¶ Digger crayfish live in the Mississippi, Ohio River and Great Lakes watersheds. 

¶ Found from southeastern Wisconsin and central Illinois to eastern 
Ohio and southern Michigan 

¶ They also live throughout southern Ontario. 

Sources: 

¶ ά5ƛƎƎŜǊ /ǊŀȅŦƛǎƘΦέ Missouri Dept. of Conservation: mdc.mo.gov/discover- 
nature/field-guide/digger-crayfish 

¶ ά5ƛƎƎŜǊ /ǊŀȅŦƛǎƘΦέ Illinois Dept. of Natural Resources: 
dnr.illinois.gov/education/wildaboutpages/wildaboutinvertebrates/wildaboutcrayfish/
wacfdiggercrayfish.html

https://www.flickr.com/photos/196391561%40N03/52971894545/in/photolist-2oGVzGT-2oGWNJD/
https://mdc.mo.gov/discover-nature/field-guide/digger-crayfish
https://mdc.mo.gov/discover-nature/field-guide/digger-crayfish
https://dnr.illinois.gov/education/wildaboutpages/wildaboutinvertebrates/wildaboutcrayfish/wacfdiggercrayfish.html
https://dnr.illinois.gov/education/wildaboutpages/wildaboutinvertebrates/wildaboutcrayfish/wacfdiggercrayfish.html
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Calico Crayfish (Faxonius immunis) 
 

Calico crayfish are also called papershell crayfish. They have thin shells. 
Photo: Chris Lukhaup 

Description: 

¶ Calico crayfish have a range of color patterns, from black and brown to mottled 
green, gray, and brown. 

¶ They sometimes have blue, green, or purple chelae. 

¶ Chelae are large with fairly long fingers. Chelae have large tubercules. 

¶ They have an hourglass pattern on their carapace and tail segments. 

Habitats: 

¶ Calico crayfish live in many habitats. These include small gravel- 
bottom streams and slow-flowing creeks, lakes, and ponds with 
muddy bottoms. 

¶ They can build simple burrows to prevent getting dried out. 

Distribution: 

¶ Calico crayfish live in clean rivers across the Midwest. They are also found in 
southern Ontario and throughout Quebec. 

¶ They do not live in northwestern Minnesota, central and northern Wisconsin, 
and southern and eastern Ohio. 

Sources: 

¶ άFaxonius ƛƳƳǳƴƛǎΦέ USGS: nas.er.usgs.gov/queries/FactSheet.aspx?SpeciesID=210 

¶ ά/ƻƳƳƻƴ /ǊŀȅŦƛǎƘŜǎ ƻŦ ǘƘŜ /ƘƛŎŀƎƻ wŜƎƛƻƴΦέ CƛŜƭŘ aǳǎŜǳƳΥ 

fieldguides.fieldmuseum.org/sites/default/files/rapid-color-guides- 

pdfs/981_usa_common_crayfishes_of_the_chicago_region.pdf 

https://nas.er.usgs.gov/queries/factsheet.aspx?SpeciesID=207
https://nas.er.usgs.gov/queries/FactSheet.aspx?SpeciesID=210
https://fieldguides.fieldmuseum.org/sites/default/files/rapid-color-guides-pdfs/981_usa_common_crayfishes_of_the_chicago_region.pdf
https://fieldguides.fieldmuseum.org/sites/default/files/rapid-color-guides-pdfs/981_usa_common_crayfishes_of_the_chicago_region.pdf
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Northern Clearwater Crayfish (Faxonius propinquus) 
 

Photo: Chris Lukhaup 

Description: 

¶ A relatively small crayfish with a carapace length of 25ς35 mm 

¶ Usually brownish-green with a dark saddle spanning the top (dorsal side) of its 
abdomen 

¶ Large chelae; the tips are orange or red with black rings 

¶ Areola is open and wide 

Habitats: 

¶ Found in rivers, swiftly flowing streams, and lakes 

¶ Prefer rocky areas; will seek shelter in shallow crevices 

Distribution: 

¶ They are found in the Mississippi River and Great Lakes. They are abundant 
across the upper Midwest east of the Mississippi River. 

¶ They live in eastern Minnesota and Iowa to northern Ohio, in the Wabash River 
watershed of Illinois and Indiana, and throughout Ontario and Quebec. 

Sources: 

¶ άCŀȄƻƴƛǳǎ ǇǊƻǇƛƴǉǳǳǎΦέ ¦{D{Υ 
nas.er.usgs.gov/queries/FactSheet.aspx?SpeciesID=2249 

¶ άbƻǊǘƘŜǊƴ clearwater ŎǊŀȅŦƛǎƘΦέ Illinois Dept. of Natural Resources: 
dnr.illinois.gov/education/wildaboutpages/wildaboutinvertebrates/ 
wildaboutcrayfish/wacfnorthernclearwatercrayfish.html 

https://dnr.illinois.gov/education/wildaboutpages/wildaboutinvertebrates/wildaboutcrayfish/wacfnorthernclearwatercrayfish.html
https://dnr.illinois.gov/education/wildaboutpages/wildaboutinvertebrates/wildaboutcrayfish/wacfnorthernclearwatercrayfish.html
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Virile (Northern) Crayfish (Faxonius virilis) 
 

Photo: Alan Schmierer CC0 

Description: 

¶ Varies in color, from light brown to olive-brown 

¶ Body has dark brown markings on each segment of abdomen 

¶ Long, sharp tubercles along the middle margin of the chelae 

¶ Tips of chelae are orange 

¶ Upper walking legs and chelae can be bluish in color 

¶ Areola is narrowly open 

Habitat: 

¶ They live in small streams, large rivers, and inland lakes. 

¶ Prefer hard, rocky surfaces but can use areas with plants 

¶ Can live in small burrows in muddy river bottoms. 

Distribution: 

¶ Native to the Great Lakes, Missouri River, upper Mississippi River, and lower Ohio River 

¶ They are also found in Missouri, Arkansas, Oklahoma, Texas, and New York. 

¶ They occur throughout Ontario, as far north as the James Bay watershed, and 
in Quebec. 

¶ Non-native introductions have been made in parts of Ohio, Pennsylvania, and New York. 

Sources: 

¶ άCŀȄƻƴƛǳǎ ǾƛǊƛƭƛǎΦέ USGS: nas.er.usgs.gov/queries/factsheet.aspx?SpeciesID=215 

¶ ά±ƛǊƛƭŜ ŎǊŀȅŦƛǎƘΦέ bŀǘǳǊŜ{ŜǊǾŜΥ 
explorer.natureserve.org/Taxon/ELEMENT_GLOBAL.2.112669/Faxonius_virilis 

¶ άCŀȄƻƴƛǳǎ ǾƛǊƛƭƛǎΦέ Smithsonian Environmental Research Center: 
invasions.si.edu/nemesis/species_summary/97425 

https://commons.wikimedia.org/w/index.php?search=faxonius%2Bvirilis&title=Special%3AMediaSearch&go=Go&type=image&haslicense=unrestricted
https://nas.er.usgs.gov/queries/factsheet.aspx?SpeciesID=215
https://nas.er.usgs.gov/queries/factsheet.aspx?SpeciesID=215
https://explorer.natureserve.org/Taxon/ELEMENT_GLOBAL.2.112669/Faxonius_virilis
https://invasions.si.edu/nemesis/species_summary/97425
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Devil Crayfish (Lacunicambarus diogenes, formerly Cambarus diogenes) 
 

Photo: Chris Lukhaup 

Description: 

¶ Usually olive or tan in color, without obvious blotches or spots 

¶ Chelae have large knobs and tubercules, as well as long bright red/orange highlights on 
tips. 

¶ Rostrum is deeply grooved and deep red in color. 

¶ Areola is closed. 

Habitat: 

¶ Found near streams, ponds, lakes, and ditches 

¶ They burrow and spend most of their time underground. They pile balls of mud at 
ǘƘŜ ǘƻǇ ƻŦ ǘƘŜƛǊ ōǳǊǊƻǿǎΦ ¢ƘŜȅ ƻŦǘŜƴ ǊŜǾŜŀƭ ǘƘŜƛǊ ǇǊŜǎŜƴŎŜ ōȅ ǘƘŜǎŜ άƳǳŘ 
ŎƘƛƳƴŜȅǎΦέ 

Distribution: 

¶ Occur across much of the eastern United States 

¶ They are in every state east of the Rocky Mountains except the New England 
states. 

Sources: 

¶ ά5ŜǾƛƭ ŎǊŀȅŦƛǎƘΦέ Missouri Dept. of Conservation: mdc.mo.gov/discover-nature/field-guide/devil-crayfish 

¶ ά5ŜǾƛƭ ŎǊŀȅŦƛǎƘΦέ Lƭƭƛƴƻƛǎ 5ŜǇǘΦ ƻŦ bŀǘǳǊŀƭ wŜǎƻǳǊŎŜǎΥ 
dnr.illinois.gov/education/wildaboutpages/wildaboutinvertebrates/wildaboutcrayfish/wacfde 
vilcrayfish.html  

¶ ά[ŀŎǳƴƛŎŀƳōŀǊǳǎ ŘƛƻƎŜƴŜǎΦέ Georgia Dept. of Natural Resources: 
georgiabiodiversity.org/portal/profile?es_id=405722&group=crayfish  

https://mdc.mo.gov/discover-nature/field-guide/devil-crayfish
https://dnr.illinois.gov/education/wildaboutpages/wildaboutinvertebrates/wildaboutcrayfish/wacfdevilcrayfish.html
https://dnr.illinois.gov/education/wildaboutpages/wildaboutinvertebrates/wildaboutcrayfish/wacfdevilcrayfish.html
https://georgiabiodiversity.org/portal/profile?es_id=405722&group=crayfish
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Paintedhand Mudbug (Lacunicambarus polychromatus) 
 

Paintedhand mudbug with a tan/olive green coloration. Photo: Zack Graham 

Description: 

¶ Broad body and reddish-tan to olive green in color 

¶ Segments of the abdomen and tail fan have red edges. 

¶ Chelae are large, often with green, blue, and olive tones. They have red tips. 

¶ Chelae are covered with many small tubercules. 

¶ The rostrum is deeply grooved and highlighted in deep red. 

¶ Areola is closed. 

Habitat: 
¶ They are widespread and common in wetlands, wet meadows, stream banks, 

and ditches. 

¶ They spend most of their life in deep, complex burrows. 

Distribution: 

¶ Occur in the lower Mississippi and Ohio River watersheds 

¶ They are in southern Illinois and northeast through southern Michigan 
and western Ohio. 

¶ They are also found in southwestern Ontario, in the Detroit River basin in 
Windsor. 

Source: 

¶ άtŀƛƴǘŜŘƘŀƴŘ ƳǳŘōǳƎΦέ aƛǎǎƻǳǊƛ 5ŜǇǘΦ ƻŦ /ƻƴǎŜǊǾŀǘƛƻƴΥ 
mdc.mo.gov/discover-nature/field-guide/paintedhand-mudbug  


























































































































































































