Monitoring Freshwater Mussels
A Self-Paced Training Manual for 4-H Learners in Illinois
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Overview
Scientists have interesting jobs. Some of them, like aquatic biologists, get to wade through rivers and
streams all day collecting insect larva, snails, and other living organisms known as water quality indicators.
By counting the number of these organisms and collecting other data, aquatic biologists can find out if the
water is healthy or polluted.
This process is called conducting a wildlife survey, and yes, it’s more than just wading around in
water all day. It’s a huge job that requires the help of citizens like you. In this training packet, you are going
to find out exactly how conduct one of these surveys. The organism you will be learning about is one of the
most interesting water quality indicators of them all: the freshwater mussel.
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What makes a mussel
If you’ve ever been to an Illinois lake, you’ve probably found little “clam shells” lying on the beach.
These could have been Fingernail Clams, which are tiny mollusks native to Illinois. Or you could have seen
the cousins to these clams, which can get much bigger, called mussels.

Fingernail Clam

Purple Wartyback Mussel

Mussels and clams are both classified as bivalve, meaning they have two parts of a shell (valves) that
come together to make a whole. They are both in the mollusk phylum, which lets us know have soft inner
bodies that aren’t broken into segments – their bodies are one whole piece.
Bivalve mollusks also have hard shells. They are invertebrate animals with no backbone; they have
a shell instead. And they have a muscular foot, which helps them move around on the bottom of a lake or
other body of water. Some mussels - but not all - have a set of soft “hinge” teeth that wrap around the
edge of the shell where it closes. These teeth are for keeping the two parts or valves of the shell aligned. The
presence of hinge teeth can also help scientists identify mussels.
Most of the time, we don’t get to see the inside of a mussel. They tightly close their shells in order to
protect themselves from predators, which is exactly what we would be considered if we were stomping
around nearby. The sketches below might help you see what both the inside and outside of a mussel shell
look like.
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The soft inner body illustrated to the right is
attached to the inside of the mussel shell. The
mussel’s foot is a part of its body and only comes out
of shell when the mussel needs to move.
The mussel’s gills help it “eat” by filtering
food from the water it takes in. These gills are also
responsible for removing impurities like bacteria from
our water. A single mussel can filter three gallons of
water per day from our lakes, rivers, and streams!

Show what you know
Use what you’ve learned so far about mussels to complete this crossword puzzle. Once you’ve
attempted it, check your answers on the next page.

Across
1. Part of the mussel's inner body that
filters water, helps mussels eat
5. Two parts or valves
6. Muscular appendage that lets a
mussel move around
Down
2. Having no backbone
3. Phylum of invertebrate animals with
soft, unsegmented inner bodies
4. Name for mussel teeth

How’d you do? If you got all the answers, move right along to the next section. If not, read over the
last section to check the answers you missed. Then carry on!
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Why scientists monitor mussels
We know that mussels are bivalve mollusks with hard outer shells and soft inner bodies … but why
do scientists want to monitor them? Why do they spend time conducting wildlife surveys to learn more
about these creatures?
The first reason scientists monitor mussels is that freshwater mussels are disappearing at an
alarming rate across the world. In the Midwest, the freshwater mussel used to be the most diverse and
abundant animal found in the Mississippi River. But only about 33 of the roughly 50 mussel species still
exist in the Mississippi, and now many of those there are listed as “endangered” or “threatened.”
Endangered species are those that have become so rare they are in danger of becoming extinct –
disappearing forever. Threatened species are those that are becoming rarer and that may become
endangered in the future.
Below are the seven federally endangered mussels found in Illinois waterways. (Note: Bigger
versions of these photos are on pages 38 - 42 of this packet on the Endangered and Threatened Species
Lists.)

Northern Riffleshell

Fanshell

Higgin’s Eye

Orangfoot Pimpleback

Pink Mucket

Clubshell

Fat Pocketbook
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Show what you know
Choose two of your favorite mussels from the list of endangered species on the last page and draw
them in the space provided. If you have some colored pencils, add color to your drawings.
When you are finished, label each mussel with its common name (shown on the previous page
above each photo). Then, write down some of the main characteristics next to each drawing, such as “the
Fat Pocketbook is round and brown, and the edges are thin.”

Check your final product against the photographs you chose from the last page. Did you name your
endangered species correctly? Did you write down the main features that help you remember them? If so,
continue on!
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In addition to mussels becoming threatened and endangered, another reason scientists monitor them
is that mussels can tell us how healthy our water is for uses like drinking and swimming.
Mussels are water quality indicators and many of them are sensitive to environmental stressors like
pollution. By looking at the number and variety of mussels found in a body of water, scientists can learn
more about the environment they live in.
For example, some mussels are known to be intolerant to pollution. The threatened and endangered
mussels listed on the last page of this packet are all considered intolerant - they cannot live in water with
high pollution levels. If we find these species of mussels living in a body of water, we know the water
probably does not have high levels of pollutants, such as nitrogen and phosphate.
Another reason scientists study mussel populations is to understand the harmful effect nonnative mussels have on our environment. Non-native species (also called “invasive” or “exotic” species)
are a concern for scientists because in many cases these organisms are artificially introduced into the
environment and have few or no natural predators. This means they can out-eat and out-compete native
organisms living in the same habitat. Scientists monitor bodies of water to see how many invasive mussel
species exists and how they are affecting native mussels and other aquatic organisms.
Zebra mussels are the most problematic invasive mussel species. They will be covered in depth in
the next section.

Show what you know
Can you list three reasons scientists monitor mussel populations? Try listing them in order of what
you think is most important.

Let’s check to make sure your list included all the main points. Did you write some variation of the points
on the next page?
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1. Scientists want to know why native mussels are disappearing or becoming endangered
2. Scientists want to know what mussels can tell us about water quality
3. Scientists want to know how non-native/invasive mussels are harming our environment
Which reason do you think is most important? Why?
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The truth is, you could put these reasons in any order and you would be right. Each reason is important, but some are
more meaningful to different people. Think you got it? If so, move along to the next section where we’re going to
focus on one of the reasons for monitoring mussels: the harm invasive mussels cause to our environment.
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Why invasive mussels are a problem
Invasive mussels aren’t just a problem for scientists; they are a problem for cities, boaters and
recreationists, and any aquatic organism that is losing out to the free reign these invasive mussels have in
North American waters. The biggest offender today is the zebra mussel.
Zebra mussels are originally from the Caspian Sea region of Asia. Scientists believe zebra mussel
larvae were accidentally brought to the Great Lakes by ship traffic through the St. Lawrence waterway. With
no known predators in North America and an incredibly fast rate of reproduction, zebra mussels literally
take over bodies of water. Native mussels, and other organisms relying on plankton for food, try to compete
with the invasive zebra mussel but they are no match for its appetite and ability to thrive in nearly any water
condition.
They don’t just out-eat and out-live other aquatic life forms. Zebra mussels have the unique ability
to attach themselves to nearly any hard surface, including other mussels. Native mussels require specific
types of substrate, like silt, sand, or certain types of rock, in order to populate, but zebra mussels will attach
to anything. The photos below show zebra mussels attaching to various things in the water. Once they
attach in great numbers, they are nearly impossible to remove.

Zebra mussels on a native mussel

Zebra mussels on zebra mussels

Zebra mussels on a municipal pipe

Zebra mussels on a boat propeller
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Zebra mussels on a crayfish
Last but not least, the photo to the left shows zebra mussels attached
to a crayfish. If left unchecked, these invasive mussels will destroy the
organism or object they are attached to, including this little guy.
Native mussels are especially vulnerable to this because when too
many zebra mussels attach to them, they can no longer open their
shells. This means they cannot eat, reproduce, or even move.
Remember the pipe photo from the last page? Zebra mussels are
perhaps most infamous for blocking pipes, including those used for
drinking water and power plant operations. With the time and money it
takes to rip out and replace these pipes, zebra mussels have cost the
U.S. power industry billions of dollars since the early 1990s.

Show what you know
What if zebra mussels took over your local waterway? Write a brief story about what you think
would happen if zebra mussels were introduced to a lake, river, or stream near you. Use what you’ve learned
about zebra mussels to make it more believable.
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What did you talk about in your story? Did you mention the aquatic life that might die because of
zebra mussels? The amount of money your town might lose rebuilding pipes and other infrastructure? Or
maybe the fact that your boat propeller might quit turning when zebra mussels attach to it? You could have
included scenarios like any of these and your story would have been sad but true.
Unfortunately, the Attack of the Killer Zebra Mussel is not a science fiction story. It is a real life
occurrence that is drastically changing aquatic habitats and making it hard for native freshwater mussels to
survive.
Would you believe that for all the damage they cause, zebra mussels are no bigger than a quarter?
Take a look at some of the photos below so you can learn to identify the invasive mussel in your waterways.

Zebra mussels are “D” shaped and small. They have a “zebra striped” pattern.

The zebra mussel’s striped pattern usually gives it away (it is dark with light colored stripes). But if
the stripes are hard to see, look at its shape: zebra mussels are shaped like the letter “D.” Also remember
that zebra mussels are usually less than one inch big when they’re full grown (about the size of a kidney
bean). Sometime they get bigger, but they usually don’t grow bigger than an inch.
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Show what you know
Which of these are zebra mussels? Circle the photo(s) that you think have the features of an invasive
zebra mussel. Put an “X” over the photo(s) that you think are not zebra mussels.

1

2

4

5

7

8

3

6

9

In the space below, explain why you either circled or marked an “X” through each photo. Two or
three words for each ought to do it. The answers are on the next page.
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Numbers 2, 3, 7, and 9 are zebra mussels. Unlike the other mussels, they are shaped like the letter “D.”
Numbers 3 and 9 have clear zigzag patterns (zebra stripes).
Did you correctly identify all the zebra mussels? If so, flip the page to learn more about identifying
mussels. If not, spend a little time studying the zebra mussel photos and try to memorize their key traits.
Once you think you’ve got it, continue on to the next section.
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How to identify mussels
Now that you’ve identified key zebra mussel traits, let’s talk about the main way of identifying all
mussels in the wild: by looking at their shells.
The first thing to notice is color. Although many mussel varieties have a brownish black color, some
have patterns or colors that stand out from the rest. Take the Rainbow mussel shown below for example.
Notice its striped pattern and compare it to the Pocketbook mussel to the right of it. They are both lighter
than the Purple Wartyback mussel, but the Rainbow mussel’s stripes are a distinguishing feature that might
help you tell them apart in the wild.

Rainbow

Pocketbook

Colors on the outside of a mussel’s shell are a key identifier,
but so is the color on the inside of the shell. If you find an empty
mussel shell (a.k.a. a mussel that is no longer living), you can look at
the nacre on the inside of the shell as another way to identify it.

Nacre on the inside of a
Purple Wartyback

Nacre is a layer of calcium carbonate that makes up the
interior layer of a mussel’s shell. It is often iridescent (“pearly”) and
depending on the species, nacre can show up in hues of purple, pink,
or white. Most field guides will show you how to identify an empty
shell by looking at its nacre, along with other features.
The next thing to notice are the shape. In the two photos
above, can you tell that the rainbow mussel is more elliptical shaped
and the pocketbook is rounder? A mussel’s shape can help tell it apart
from mussels that might have a similar color or pattern.
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Another important feature to observe is the texture of a mussel’s shell. Look at the Purple
Wartyback pictured below. Can you see the bumps on top of its shell? Some shells are smooth to the touch,
some have ridges (like the Rainbow mussel on the last page), and some are bumpy like the Purple
Wartyback. Field guides will often point out these differences as you try to identify different species.
The top part of the shell is called the umbo (also called the “beak”). The size and shape of a
mussel’s umbo is another distinguishing feature used in field guides. Look at the Purple Wartyback pictured
below to see a beak up close.

Purple Wartyback

This is the mussel’s umbo or beak.
The unique ridges and shapes on a mussel’s umbo are what
scientists call the “beak sculpture.” By paying attention to the beak
sculpture design we can identify harder to recognize mussels,
especially young ones.
Young mussels are not always as colorful as grown mussels.
But their umbos are usually less worn and more noticeable than older
mussels because they haven’t been in the water as long.

The image to the right is an entry from
A Field Guide to the Freshwater Mussels of Chicago.
This is one example of how field guides might
use the unique features of a mussel’s beak
sculpture to help people identify mussels in the
wild.
Can you see the wavy lines that make
up the Purple Wartyback’s beak sculpture?
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Show what you know
Flip to the back of this packet and pick a mussel from the list of threatened or endangered species.
Draw your mussel in the space provided, focusing on the shell’s pattern, shape, and umbo. If you have
some colored pencils, add color to your drawing. Otherwise, make note of the mussels color by writing
down what you see.
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Let’s look at your drawing again and make sure you included all of the main features used to identify
mussel by its shell. For example, did your drawing include the mussel’s color, pattern, shape, and beak
sculpture? If not, go back and add these characteristics.
When you were choosing a mussel to draw from the list of threatened or endangered species, did
you notice how different (and how alike) some of the shells were? Here are a few things to remember about
identifying mussels in the field:
•
•
•

Beak sculptures are not always obvious. Sometimes the beak just looks like a rounded part of the
shell. Not all beak sculptures have unique ridges like the Purple Wartyback.
Pattern differences can be very clear, like the Rainbow mussel’s shell, but sometimes patterns are not
evident at all, like the shell of the Purple Lilliput.
Some mussels might appear similar in color, but different in shape, like the Spectaclecase and
Elephant-ear.

Remember, field guides can help you sort out the differences among shells if you’re unsure. Even the best
scientists use them.
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How you can conduct a mussel survey
Earlier in this packet you learned why scientists monitor mussels. And you got an idea of how
scientists monitor mussels by reading the overview. (They conduct surveys by getting out in the water and
counting organisms of interest - in this case, mussels.) Now you will learn exactly how you can conduct one
of these surveys in your local stream, lake, or river.
But first, you might be wondering why scientists need help from regular people to do research like
this. In Illinois, one reason is that we have 119,244 miles of streams (that’s the length of all the state’s
streams combined). Scientists cannot cover them all! In fact, only about 14% of these streams can get
monitored by the Environmental Protection Agency each year, and that’s not including rivers, lakes, and
other bodies of water where mussels may be living. So, scientists need the help of people like you because
there is too much work to do and not enough people to do it!
Illinois is one of many states with a fleet of citizen scientists. These are people who, like you, get
trained to conduct wildlife surveys or other activities where they are collecting data to help solve
environmental problems. Citizen science programs can range from volunteers counting and recording
mussels to collecting chemical samples from water to tagging migrating birds. Below are photographs of
Illinois citizen scientists in action.

Citizen scientists look for insect larvae in a stream and count what they find.

The group to the left records bees and the group to the right collects mussels.
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The work of citizen scientists brings a wealth of data to conservation agencies that don’t usually
have a large staff or a lot of money. Together these volunteers are able to collect the amount of data
scientists need to understand and solve complex environmental problems like the disappearing freshwater
mussels.

Show what you know
See if you can decode this message to find out what being a citizen scientist is really all about. Check
your answer on the next page.

DJWJHGO FDJGOWJFWF ZGPL DNOFGVEBWJNO BRGODJGF LVNWGDW
NMV OBWMVBP VGFNMVDGF!
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“Citizen scientists help conservation agencies protect our natural resources!”

Did you break the code? If so, continue on to the next page to find out what tools you’ll use to monitor
mussels.
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How you can conduct a mussel survey: sampling tools
Collecting species by hand or with a tool is called “sampling” and it’s the most important part of any
wildlife survey. In a mussel survey, you will pick up/sample mussels and mussel shells from a body of water
and record what you find on a data sheet.
Sampling always occurs within a random plot, which you will find out how to design later in this
section. Sampling from random plots helps make sure that our own preferences don’t get in the way
collecting a variety of good data. For instance, if we have a favorite picnic spot on a creek and we end up
sampling there over and over again, we would never see the variety of mussels outside of that spot, and our
data would be biased. It wouldn’t tell us what was really happening in the stream, just what was happening
in our favorite spot.
Two other things to know about sampling: One, scientists use different methods to gather data. We
will use a timed qualitative method, which means we will collect as many mussels as we can in a certain
amount of time (in our case, 30 minutes). And two, sampling always happens with a partner or a group of
people.
Below are the tools you will need for sampling mussels. Because you are in 4-H, these tools will be
provided to you by your 4-H leader.

Survey Tool
PVC square

Purpose
A 1 meter x 1 meter square for framing area in
stream where sampling will occur, with strings
separating area into quadrants.
The PVC square will also be used as measuring
stick to measure ten 1-meter sections along the
water.
(The photo on the bottom right of page 15 shows
citizen scientists using a smaller version of a PVC
square in a stream.)
Note: Twenty or more holes will be drilled along the
bottom of the pipe so that it can sink to the bottom
of a stream.

Twenty small survey flags

To mark off 1-meter sections along the edge of a
stream to show the length of space where
sampling could occur.
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Survey Tool
Slips of paper numbered 1 -10 (in cup)

Purpose
To select a random sample site.
You will first use the 1m x 1m PVC square and site
flags to measure and mark off 10 meters of space
along a stream or other body of water.
The numbers in the cup represent 1-meter stretches
of stream where sampling could occur. You or your
partner will choose a number from the cup (without
looking) to determine random sampling location. For
instance, if you drew the number 3 that would mean
sampling will occur within the 3rd meter of those 10
meters of measured space.

Stopwatch or timer

To set sampling time before starting to collect
mussels (30 minutes).
It should alert you when the time is up.

Bucket

To collect mussels and sediment gathered from
sampling quadrants.
To collect water to rinse muscles before
identifying them.

Sifter

To separate mussels from stream sediment
before identification
The sifter’s holes should be big enough that sediment
can fall through it, but not so big that small mussels
fall through. Holes should be about the size of a pea.
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Survey Tool
Data sheet, clipboard, pencil

Purpose
The data sheet is a piece of paper where you will
record data such as the number and type of mussels
you find. It will be inside your Mussel Survey Packet,
which your 4-H leader will give you when you
complete this training.
The clipboard and pencil are to give you
something to write with as you record data in the
field.

Field guides

To help you identify mussel species in the field.
Different 4-H regions may have different guides.

Safety and “back-up” supplies
•
•
•
•

Compass
Extra string
Scissors
First aid kit

Compass: A safety precaution in case stream site is
far from road and volunteers need guidance getting
back to vehicle or training area
Extra string: A back up in case string from PVC
square breaks
Scissors: A back up to cut the string in case string
from PVC square breaks
First aid kit: A safety precaution

Supplies you bring from home
•
•

Old tennis shoes that can get wet
A smartphone or camera

Shoes: For wading in the stream so you have some
traction and don’t cut your feet on sharp rocks
Smartphone or camera: For taking photos of mussels
at end of survey, to share data

This list of tools may seem long, but when you get out in the field to sample mussels you will find a
use for each of them. On the next page, let’s go through a hypothetical scenario of two 4-Hers conducting a
mussel survey so you can see how some of these tools will actually be used during sampling.
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“Lindsey and Gabe decided to become citizen scientists through their 4-H program and learn more about

freshwater mussels. After they went through training, they were ready to conduct a mussel survey at a
nearby stream. So they met with their adult leader who gave them the tools they would need for the survey.
The three of them loaded the tools in their vehicle and travelled to the stream site. Their site was selected by
Illinois scientists because it had many active mussel beds.
When they got to the stream, Lindsey and Gabe walked along the shore looking for evidence of mussels.
Once they found a spot with lots of mussel shells lying around, they knew they had found an active bed.
They went back to the vehicle and brought all of their tools to this spot.
They started by placing their PVC square on the ground in the area where they saw mussel shells, right next
to the water. They placed a site flag at one end of the PVC square and another site flag at the other end,
marking off a one meter section. Then they moved the PVC square down to the next section, placing one
corner at the last flag they laid down and putting another flag at the other corner. They continued to do this
until they have 10 flagged sections, all one meter long.
Gabe then took out the random number cup and shakes it up. Lindsey closed her eyes and reached in: she
pulled out the number seven. So they picked up the PVC square, walked to the seventh section, and placed
the square inside the flags marking this section.
Then they walked the PVC square out into the stream until they saw mussels on the stream bed beneath
them, making sure they kept the square in between the two flags they randomly selected. When they were
about knee-deep in water, Gabe and Lindsey stopped walking and let the PVC square sink to the bottom of
the stream. They were ready to start collecting mussels.
Lindsey walked out of the stream and back to the bank where the sampling tools were located. She set the
stopwatch for 30 minutes and hit start. Then she picked up the bucket and walked back into the stream
where Gabe and the PVC square were waiting to start sampling.
Lindsey decided to hold the bucket while Gabe picked mussels from the four PVC quadrants. She filled the
bucket about half way with stream water to help keep the mussels alive, and Gabe started picking large
mussels from one of the quadrants and placing them in the bucket. He could see the quadrants from the top
of the water, but he could also feel them with his hand. (The strings mark the inside boundaries of the four
squares and the PVC pipe marks the outside boundaries.)
Gabe picked all the big mussels from one quadrant and then move to another. He could see most of the
mussels from above water, but he also used his hands to feel for hard, bumpy, and elliptical shaped object.
When in doubt, he just put it in the bucket.
Once he picked all the big mussels from each of the four quadrants, Gabe started scooping up sand from
the stream bottom to catch the little mussels that sometimes hide there. He made a “C” shape with his
hands and scooped one layer of sand at a time from each quadrant, bringing it up slowly from the water and
placing it into the bucket. After he scooped sediment from all four quadrants and put it in the bucket, they
were done collecting mussels. Gabe lifted the PVC pipe out of the water, Lindsay carried the bucket, and
they walked back to the shore to identify the mussels they found.”
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Hopefully the story on the last page helped you see how some of the tools will be used while you’re
out sampling mussels. The site flags, PVC pipe, random numbers cup, timer, and bucket are all used for
collecting mussels.
Once you get back to the bank with your bucket of mussels, then you will start identifying them.
You will pour them out into the sifter and fill the bucket up with stream water to rinse the mussels off.
When they are clean, you can identify them using your field guide.
You will place mussels into separate piles based on what species you think they are. You will take
pictures of these piles with the smartphone or camera you brought from home. (Tip: Take a picture of the
mussel pile with your field guide opened to the page with the species name. This will help you remember
what kind of mussels they are later.) Finally, you will use your clipboard and data sheet to record data,
which we will talk more about in the next section.

Show what you know
Think about the tools you will need for collecting mussels: site flags, PVC square, random numbers
cup, timer, and bucket. Can you draw or write in where these tools might go on the following stream
illustration?
Use the tool list on the previous pages for help if you need it. A completed sample of this activity is on page
33 of this packet to check your answers when you’re done.

Shore

Stream
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Shore

Stream

= site flag

= bucket

= PVC square

= random numbers cup

= timer

You may have labeled the illustration differently than what’s shown here, and that’s OK.
Just make sure you have:
•
•
•
•

site flags lining the shore near the stream
the PVC square in between two of the site flags (might be farther out in the stream, or closer to the
shore – either way is fine)
your bucket somewhere in the stream near the PVC square (or you might have had it on the shore.
Remember, after sampling you will bring the bucket out of the water and onto the shore.)
the timer and random numbers cup on the shore – so they don’t get wet!
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How you can conduct a mussel survey: recording data
After collecting and identifying your mussels, the next part of the mussel survey involves recording
what you’ve found. In Illinois, scientists who monitor mussels often use something called the Freshwater
Mussel Resource Value Worksheet to write down the number and type of mussels they find. This one-page
data sheet is easy to use and only requires that you:
•
•
•
•

know which mussels are endangered or threatened (the data sheet calls endangered and threatened
species “intolerant” – you can use your field guide to help identify them)
can count the number of living mussels, with complete shells; and the number of dead mussels,
with empty shells (the data sheet calls both living and dead mussels “extant” which means
“existing”)
can divide the number of live mussels by the amount of time you spent sampling (.5 hour)
can write down the number of mussels that have zero to three growth rings

Each of these calculations can be done by hand with your pencil, but if you want to bring along a
calculator or use your phone’s calculator, that is fine, too. The most important thing to remember when
you are recording data in the field is to fill out each section with a number, even if you find nothing
and the number is zero. If an area is left blank, the data is considered “null” and cannot be used by
conservation agencies to help understand mussel populations.
Out of the calculation listed above, you probably have a handle on simple addition and division, but
do you know how to count a mussel’s growth rings? Here is a Fanshell mussel that is approximately five
years old:

Growth ring #1

Growth ring #2

Growth ring #3

Growth ring #4
Growth ring #5
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Did you notice the growth rings wrap all the way around the mussel’s shell? Sometimes it is hard to
tell the growth rings from the mussel’s own pattern, but usually the growth rings are slightly raised and are
dark. Each ring represents one year of growth. That is how we know the Fanshell mussel shown on the last
page is approximately five years old.
To calculate a mussel’s age:
1. Start at the mussel’s umbo (remember, this is the bump at the top of the mussel shell)
2. Count each growth ring you see until you reach the edge of the shell
3. When you reach the edge, you will have an approximate age of the shell.
Shells with no growth rings are not yet a year old (and they will usually be small). The Freshwater
Mussel Resource Value Worksheet asks you to count the number of mussels with zero to three growth rings
because scientists want to know how many young mussels are living in the body of water you are sampling.

Show what you know
What are the steps to calculating a mussel’s age? Write them down below, and then sketch a mussel
that would be approximately three years old. Check your answers on the next page.
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You can calculate a mussel’s age by counting its rings. You start at the mussel’s umbo and count
each ring until you get to the edge of the shell. The total number of rings is the mussel’s approximate age.
Did your mussel drawing have three growth rings? If so, it would be approximately three years old.
If you need more practice counting growth rings, try drawing another mussel that might be closer to 5 years
old. But if you’re ready, move on to the next section on safety.
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How you can conduct a mussel survey: being safe
The final thing to know about conducting your own a mussel survey is safety. Three main safety concerns
are important to remember before you go out into the water to sample:
1. Never sample alone (in case there’s trouble, another person can call for help)
2. Never sample when it’s lightning (electricity + water = you could get electrocuted)
3. Never sample when the water current is fast, like after it’s been raining (a quick current could
cause you to loose balance and possibly drown. Even experienced swimmers can quickly be swept
downstream in fast moving water.)

Show what you know
Complete the blanks below each of these sampling scenarios explaining why these stick people
aren’t being safe. Flip the page to check your answers.

_____,

These stick people should not sample when

This stick person is sampling

it’s _

_ _ _ _ _ _ _ _ because they could

but he should have a partner to call for help

get _

_ _ _ _ _ _ _ _ _ _ _.

in case something goes wrong.

The water current is too

_ _ _ _ for safe

sampling to happen. Someone could drown.
Get out of there stick people!
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These stick people should not sample when

This stick person is sampling alone, but

it’s lightning because they could

he should have a partner to call for help

get electrocuted.

in case something goes wrong.

The water current is too fast for safe
sampling to happen. Someone could drown.
Get out of there stick people!
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What happens after the survey?
After you’ve collected and identified your mussels, and recorded your data, released the mussels
back in the area you found them, and cleaned up your sampling site … then what? Like all good scientists,
you share what you found with other people.
First, you will give your completed data sheet to your 4-H leader. He or she will then give your data
sheet (and those from other 4-Hers in your area) to the appropriate conservation agency contact, such as a
local program coordinator the Illinois Department of Natural Resources. These agencies will compile all the
data to monitor mussel trends overtime across the state.
In addition to submitting your data sheet to other scientists studying mussels, you’ll also share your
data with the general public. Instead of giving them a formal data sheet with numbers and calculations,
you’ll let the public in on the “colorful” side of the mussel survey: photographs of the mussels you found.
You will do this by using social media sites like Twitter and Instagram.
If you have a smartphone, you can take photos of your mussel piles and upload them Twitter or
Instagram right from the shore after you sample. Or you can take photos while you’re in the field and wait
until you get to a computer with Internet access to share them.
Either way, you will use two hash tags when sharing your data on social media: #species #location
(name of water body). For example, if you were sharing a photo of Fanshell mussels you found in the Saline
River, you would use the hash tags: #FanshellMussels #SalineRiver. Here is an example of what that might
look like in Twitter and Instagram:
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Social media sites that use hash tags are the best way for citizen scientists to share basic mussel data
with the public. Hash tags help organize information and let the work of many people come together in one
place. If every Illinois citizen scientist who finds Fanshell mussels tweets “#FanshellMussels” and a stream
name, for example, we can see in what bodies of water people are finding this species of mussel. This data is
may be helpful for other citizen scientists, mussel enthusiasts, or people who may want to learn more about
what’s living in their local waterways.

Show what you know
Why do you think it’s important to share what you find in your mussel survey? What would happen
if scientists kept data a secret? Write down what you think below.

So many answers could be true for the questions above! Think about this example: In 1928 a
scientist accidentally discovered the antibiotic penicillin, which is still used today to treat bacterial infections.
At the time, penicillin was unstable and not very effective. But the scientist shared his data anyway and other
people were able to work from it to eventually make antibiotics for all kinds of deadly infections, like
tuberculosis.
The point is, if scientists kept their data a secret, the things that help us stay alive and healthy might
not exist! By sharing mussel survey data, you are helping scientists understand the health of our water, which
supports all life. It’s important to share data so we can work together to solve environmental problems
before they get out of hand.
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The final thing to think about after your mussel survey is if you want to do it again. If you have
decided to become a citizen scientist, you will adopt a body of water to monitor each year. You will be like a
personal advocate of a waterway near your community.
By monitoring a stretch of water like a stream or river and collecting data on it each year, you will be
helping scientists learn more about the mussels that live there. This understanding will help scientists take
actions to protect mussels, such as removing invasive species and limiting the harvest of native species
where appropriate.
Citizen scientists are a special group of people. They might study different things, but they all have
something in common: they care about our planet. It’s not hard to believe that many citizen scientists
become friends for life after they’ve worked on the same project together for years. Here is a group of
citizen scientists working and hanging out after years of protecting Illinois water together:

Citizen scientists
help protect aquatic
organisms like
mussels by
monitoring over
100,000 miles of
Illinois waterways
each year! That’s
plenty of reason to
smile and celebrate.
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Show what you know
Why do you think citizen science matters? What might happen if we only monitored water quality
one time and then stopped? Write down what you think below.

If we only monitored water quality or water quality indicators like mussels once a year, we wouldn’t
understand what was happening in that body of water over time. Instead of seeing trends, we’d only know
what was happening on one specific day, and that doesn’t tell us much. Water quality monitoring, like all
good science, comes from a lot of data and not just from one day.
Now take a minute to think about streams, rivers, or other bodies of water near where you live.
Which would you want to adopt and collect mussels from each year? Can you see yourself being a citizen
scientist?
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Show what you know
Write down a plan of action for you might do to adopt a body of water to sample each year. What
body of water do you have in mind? What should you do next?

If you have any plan at all, it’s great! If you are interested in protecting mussels by adopting a body
of water, just talk with your 4-H leader. He or she can get you everything you will need to start out as a
citizen scientist.
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Congratulations!
You have reached the end of this training packet and you are now prepared to conduct a mussel survey! If
you have any questions about the material you have covered here, get in touch with your 4-H leader. All 4-H
leaders have access to more information on freshwater mussels and citizen science programs, and they can
help you find the answers you’re looking for. Now, have a great time out there and thank you for your hard
work!
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Endangered Species List – Illinois Mussels
Spectaclecase

Snuffbox

Wavy-rayed Lampmussel

Sheepnose

Ohio Pigtoe

Kidneyshell
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Rabbitsfoot

Salamander Mussel

Purple Lilliput

Rainbow

Northern Riffleshell

Fanshell
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Pink Mucket

Higgin’s Eye

Orangfoot Pimpleback

Clubshell

Fat Pocketbook
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Threatened Species List – Illinois Mussels
Slippershell

Purple Wartyback

Butterfly

Elephant-ear

Spike

Ebonyshell
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Black Sandshell

Little Spectaclecase
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Image credits
Mussel photographs courtesy of the Illinois Natural History Survey:
http://wwx.inhs.illinois.edu/collections/mollusk

Citizen science photographs courtesy of the Illinois RiverWatch Network:
http://www.ngrrec.org/Riverwatch.aspx

and the 1Mississippi Campaign:
http://1mississippi.org/

A Field Guide to the Freshwater Mussels of Chicago images are from the following
online resource:
http://fm2.fieldmuseum.org/plantguides/guideimages.asp?ID=360

A Field Guide to the Freshwater Mussels of Chicago Wilderness was prepared by

Shedd Aquarium, Integrated Lakes Management, and Openlands with assistance
from The Field Museum, the Illinois Department of Natural Resources, the Illinois
Natural History Survey and the Forest Preserve District of DuPage County. This
project was funded through a grant program supported by the USDA Forest Service
Northeastern Area, State and Private Forestry, and the US Fish & Wildlife Service in
support of Chicago Wilderness. USFWS and USFS grants of federal monies are
administered by the Illinois Conservation Foundation.
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