
Aquatic Nuisance Species:
What Are They and How Can We

Prevent Them?

An educational workbook designed for grades 6 - 12 to raise
awareness about Aquatic Nuisance Species



Click this image to go to a website for additional information

Click this image to watch a video to enhance your learning experience

Are interested in having someone speak to your school or civic group about aquatic
nuisance species in Georgia? 

georgiawildlife.com/ans#Education

Additional resources and ideas can be found on page 20 of this workbook.

If you are an educator using this workbook in your classroom we ask that you complete the short survey
provided by the Georgia Department of Natural Resources Wildlife Resources Division. The information
from the survey will help us improve the workbook and add additional resources to the Georgia Chapter
American Fisheries Society website.   Click on the survey link: arcg.is/0afzej

Workbook Users Guide

Understand why aquatic nuisance species are a threat to Georgia's freshwater and marine
ecosystems
Identify aquatic nuisance species that are a threat to Georgia's freshwater and marine fishery
resources and aquatic ecosystems
List ways individuals can mitigate the transport of aquatic nuisance species

This workbook is interactive and provides extra digital features and visual aids to enhance the learning
experience.  The digital resources were selected to add to the learning experience or provide additional
information to help the reader better grasp a concept or idea.

Aquatic nuisance species are a threat to our fishery resources and aquatic ecosystems. After completing
this workbook readers should be able to:

Answers to the pre-assessment, activities, and post-assessment are found at the end of this workbook to
allow users to check their own understanding of the content.

This workbook is dedicated to all those who chose a
career that promotes the conservation and sustainability
of our natural resources. 

Thank you to all of the volunteers who helped put this
workbook together. Fisheries professionals and
educators provided their edits and suggestions for the
content and activities. And students from various grade
levels worked on the activities in the workbook and
provided their suggestions for improvement.  

Are you interested in an
environmental career? 

https://georgiawildlife.com/ans#Education
https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Farcg.is%2F0afzej&data=05%7C01%7CJim.Page%40dnr.ga.gov%7C6483e0fce80844e2ffbc08da755e40c9%7C512da10d071b4b948abc9ec4044d1516%7C0%7C0%7C637951344917914748%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=hCOA%2Bp%2FMlLu3f4UOje3PKts8b26AXlz4P967Bd1jQxk%3D&reserved=0
https://greenpathways.org/


What Do You Know About Aquatic Nuisance Species?
Decide whether or not the statement is True (T) or False (F)

_____1. Island apple snails grow to the size of a baseball and can travel across land. 

_____2. Zebra mussels can impact tourism and recreational activities. 

_____3. Lionfish are ecologically important fish for reefs in the Atlantic Ocean. 

_____4. You should never release your aquarium fish into a stream, river, lake, or ocean. 

_____5. Successful aquatic nuisance species are specialists and produce few offspring each year. 

_____6. Alabama bass can interbreed with other black bass species and therefore reduce the 
                  genetic diversity of the other black bass species. 

_____7. Invasive species are second only to habitat loss and destruction as a cause of global 
                  biodiversity loss. 

_____8. Feral swine are an aquatic nuisance species because they cause harm to salt marshes, 
                  wetlands, streams, rivers, and lakes. 

_____9. Some aquatic nuisance plants are difficult to eradicate because they can reproduce several 
                   different ways. 
 
_____10. Aquatic nuisance species are also referred to as invasive species. 

 
Use the space provided to write a paragraph or draw a picture that describes your favorite experience

when you were outdoors fishing, hunting, camping, or hiking.  

My favorite experience outdoors was when...



HUMAN ACTIVITIES
Dumping aquarium fish and plants
into lakes, rivers, streams, and
oceans
Transporting non-native species
after they hitch a ride on boats,
trailers, jet skis, fishing gear
Improperly dumping ballast water
from cargo ships
Intentionally moving fish from one
watershed to another
Releasing unused fishing bait

NATURAL EVENTS
Hurricanes
Floods
Transport by birds or other
animals

Hurricanes and floods can damage
homes, aquaculture facilities, and pet
stores. These events can result in the
non-native aquatic species escaping
into the wild and possibly taking over
the new habitat they have entered.

ENVIRONMENTAL EFFECTS

Prey upon native species
Compete with native
species for food and space 
Interbreeding with native
species
Introducing harmful
pathogens and parasites
Can alter nutrient cycling,
productivity, and food
webs of ecosystems

ECONOMIC EFFECTS

Foul industrial pipelines
impeding hydroelectric
facilities operations 
Degrade water quality for
fish and wildlife habitat 
Can impact tourism and
recreational revenue
Invasive species control in
the U.S.  costs more than
$137 billion annually

PUBLIC HEALTH

Large silver carp leaping
out of the water can be a
threat to humans while
they are boating
Some are dangerous to
human health if eaten 
Invasive aquatic plants
can increase nutrients in
the water and cause
harmful algal blooms 

Aquatic Nuisance Species (ANS), also referred to as aquatic invasive species, are non-indigenous
organisms that have been introduced into a new watershed or area. They threaten the diversity or
abundance of native species and adversely affect humans by hindering economic development,
preventing recreational and commercial activities, decreasing the aesthetic value of nature, and serving
as vectors of human diseases. Such introductions may be the result of human activities or natural events. 

What Are Aquatic Nuisance Species?

did
YOUknowknow??

Flathead catfish are native to northwest Georgia aquatic systems, but are not
native to anywhere else in the state. They are a major threat to aquatic

ecosystems in southeast Georgia.

Most introduced species have trouble adjusting to their new habitats and therefore do not survive very
long. But those that do survive cause negative impacts that are second only to habitat destruction as a
cause of biodiversity loss. Over time non-indigenous species can dominate the area they invaded and
leave very few resources for other living things to survive. These species can also affect the economy
because it costs money to control or eliminate them. They can also spread parasites and diseases.

https://www.youtube.com/watch?v=eBj6-V87lJY
https://www.fws.gov/program/aquatic-invasive-species/what-we-do
https://www.youtube.com/watch?v=yIgysZ5Hho8
https://www.usgs.gov/centers/wetland-and-aquatic-research-center/science/survey-and-assessment-live-food-markets


They filter out algae that native mussels, fish, and other primary consumers need for food.
Clutches of zebra mussels will attach to native mussels causing the native mussel to starve. 
Power plants spend millions of dollars removing zebra mussels from clogged water intakes.
They can damage boats by encrusting boat hulls and clogging water systems used in boat motors.
They can cut your feet if you happen to walk on piles of dead shells while wading in the water.

Zebra mussels probably arrived in the Great Lakes region in the 1980s via ballast water that was discharged by
large ships from Europe. They have spread rapidly throughout the Great Lakes region and into the large rivers of
the eastern Mississippi drainage. They have also been found in Texas, Colorado, Utah, Nevada, and California.

One unique feature the zebra mussel has that our native mussels lack is byssal threads extending from
underneath their shell that allow it to attach to hard objects, surfaces, or other mussels. Zebra mussels are
suspension feeders, eating phytoplankton, small zooplankton, large bacteria, and organic detritus by filtering the
water and straining out the edible material. They are better filter feeders than our native mussels.

Zebra mussels can cause damage in many ways. 

Use your knowledge of food webs and complete the food web diagram below. Remember the arrows represent
the transfer of energy in an ecosystem. You may want to use online resources to help you with this task.

Zebra Mussels
Zooplankton

Shiners/darters

How Can Something So Small Be So Damaging?

How does the introduction of zebra mussels into the food web disrupt the flow of energy? Which
organisms will this impact? Support your answer with examples. 

Racoon

Native Mussels

Juvenile fish

Largemouth bass

River otter Blue heron

Bluegill/redbreast sunfish

Frogs/salamanders

Algae/phytoplankton

Aquatic worms

Aquatic insects

Crayfish

Zebra mussels are an aquatic nuisance species that get their name from their dark zig-zag stripes.
They are freshwater bivalves that have a maximum shell size of about 4 centimeters and are usually
found in large clusters. They are native to the Black, Caspian, and Azov Seas of Europe and Asia. 

https://www.youtube.com/watch?v=2krZpoJBKUQ


One of the world's most noxious
aquatic weeds. Although small, it
can decimate small freshwater
ponds. It grows rapidly forming
thick mats on top of the water

covering the pond.

Giant Salvinia

Responsible for declines in
native sunfish and bullhead

fisheries in the Altamaha, Satilla,
and other Georgia Rivers. The

largest flathead catfish caught in
Georgia was 83 lbs.

Flathead Catfish

An air-breathing
carnivorous fish that has

the ability to force out
native predatory fish

such as largemouth bass.

Northern
Snakehead

Grow to 12 inches and
can compete for habitat

resources with our
native shrimp. They are

known to feed on
smaller shrimp.

Tiger Shrimp

Zebra Mussel

 It outcompetes native plants
for sunlight and nutrients. It
can alter the flow of energy

in the ecosystem. May
obstruct boating, swimming

and fishing. 

Hydrilla

Lionfish

Silver Carp

Aquatic Nuisance Species That Threaten Georgia

Produces thousands
of eggs each year
and can lead to the

extinction of our
native mussels.Dreissena polymorphaDreissena polymorpha

HypophthalmichthysHypophthalmichthys
molitrixmolitrix

Pterois milesPterois miles

PylodictisPylodictis
olivarisolivaris

Hydrilla verticillataHydrilla verticillata

Penaeus monodonPenaeus monodon

Channa argusChanna argus

USFWS

Salvinia molestaSalvinia molesta

Can weigh up to 70
pounds and jump 10
feet out of the water.
Better filter feeders
than native species.

They are venomous and
have no natural predators.

They eat a lot. They
reproduce all year long, and
females can release around

2 million eggs a year.

Be careful: certain ANS species can be referred to by several different common names. However, they
only have ONE scientific name. The scientific names have been provided for you.

https://www.youtube.com/watch?v=V6J57pVjCyI
https://www.youtube.com/watch?v=br7hp2--73k
https://www.youtube.com/watch?v=HgjT3v8iRcI
https://www.youtube.com/watch?v=aT0ZCzqBpEo


It feeds aggressively on many
types of aquatic vegetation and

can destroy a wetland. They
mature at about 3 months of age

and reproduce often. They lay
up to 600 eggs each time.  

Island Apple Snail

Discovered in Georgia
in 2021. Can cause 90%
or greater mortality of

young trout. There is no
known cure for this

disease.

Whirling Disease

Non-native Aquarium Fish

Aquatic Nuisance Species That Threaten Georgia

Feral Swine

A parasitic
crustacean that

attach to the gills of
trout reducing ability

to take in oxygen.

Blueback Herring

Red Swamp Crayfish

Alabama Bass

Competes with small
fish for plankton and
negatively impacts

the flow of energy in
the ecosystem.

Gill Lice

Alosa aestivalisAlosa aestivalis

Micropterus henshalliMicropterus henshalli

Procambarus clarkiiProcambarus clarkii

Pomacea insularumPomacea insularum

Misgurnus anguillicaudatusMisgurnus anguillicaudatus

Salmincola edwardsiiSalmincola edwardsii

They use their strong snouts to
"root" in soils looking for food. 
 They increase soil erosion into

streams and rivers. They feed on
ribbed mussels and alter the flow
of energy in saltwater marshes.

They can alter aquatic food
webs by outcompeting
native species for food.

They bioaccumulate toxins
and heavy metals that can

make humans sick.

Sus scrofaSus scrofa

An aggressive bass that
outcompetes and

reproduces with other black
bass species. Decreases

genetic diversity of native
black bass species.

One example is the
Oriental Weatherfish.
First documented in

Georgia in 2020. It can
outcompete native fish

for food and space.  

https://gaafs.org/2022/09/06/feral-hogs-an-aquatic-nuisance-species-weakens-the-resiliency-of-coastal-marshes/
https://www.youtube.com/watch?v=cKND322zO54
https://www.youtube.com/watch?v=cOfx9BJPhx0&t=197s
https://www.youtube.com/watch?v=6Z5qPQRNd6Y


CHARACTERISTICS OF SUCCESSFUL AQUATIC NUISANCE SPECIES

A.  Produce lots of offspring 
B.  Lives a long time 
C.  Can spread easily to different habitats
D.  Eats a variety of different foods
E.  Can live in a wide range of habitats
F.  Can reproduce with native species

G.  Reproduces more than once a year
H.  Matures at a young age
I.  Few or no natural predators
J.  Can be toxic or poisonous
K.  No cure for the disease
L.  Efficient or greedy feeding behavior

Zooplankton
(tiny animals) 

Algae living on
corals

Grazing fish that
eat algae that
covers corals

Other young
fishShrimp

Lionfish

Adult groupers
and snappers

Young groupers
and snappers

Simply being nonnative in an ecosystem does not mean that a species will become a nuisance or
invasive. Aquatic nuisance species (ANS) are typically generalist species because they can feed on a
variety of foods and live in different habitats. Specialist species are normally not successful because
they typically live in one type of environment and have a limited diet. A particular area must have
certain characteristics to make it suitable for colonization. It is also possible for a species to be
invasive/nuisance in one ecosystem, but not a threat in another. This can be due to the lack of
natural controls, such as pathogens, parasites, predators, or less-than-ideal habitat conditions.

ANS often compete so successfully in new ecosystems that they displace native species and disrupt
essential ecosystem processes. Lionfish are not only voracious feeders, but mature females can
release 50,000 eggs every three days for the rest of their lives.

How are aquatic nuisance species able to take over a habitat?

Explain what will happen to the grouper
and snapper populations if the invasive
lionfish are not eradicated from this
coral reef ecosystem.

Corals need sunlight to grow. There are
some algae that cover coral and block
the sunlight the coral needs.  What do
you predict will happen to this coral reef
invaded by the lionfish? Explain your
reasoning.

Which organisms are the producers in
the diagram above?

Which organism is the apex predator in
the diagram above?

https://www.youtube.com/watch?v=byHShIHgMw4&t=20s
https://www.youtube.com/watch?v=Efv5IeMlo4Y
https://www.youtube.com/watch?v=380CE6sTLzk
https://www.youtube.com/watch?v=rHF1N6B4T6Y


Adaptive Traits Allow Species to Survive and Compete
The Altamaha spinymussel is an endangered mussel species in Georgia. It is the
largest spiny mussel in the world and endemic to the Altamaha River system.
Endemic means it lives nowhere else in the world. 

One unique structure of this mussel is its spines that grow from its shell. The spines
of the Altamaha spinymussel are a structure that is an adaptation. The function of
the spines is believed to help stabilize the spinymussel in the sandy substrate of the
river. The spiny structures can also deter predators from feeding upon the mussels.
Structures are the part of the body that has undergone an adaptation. The function
is how it helps the organism survive.

An adaptation is any characteristic that helps a plant or animal survive in its environment. Organisms cannot
choose structures to help them survive. For example, an animal living in a cold environment cannot just
choose to grow thick fur. Adaptations develop over time. Humans have lungs that allow them to breathe air.
Fish have gills that allow them to breathe underwater. Animals with adaptations that help them survive can
pass these adaptations onto their young. They are passed down from generation to generation. 

Aquatic nuisance species have adaptations that allow them to survive in new habitats and compete
against native species for food, water, and habitat space. We provided a few examples below but
some of the information is missing. Use the clues provided to complete the chart.

ANS Organism Structure Function

Byssal threads
 

Specialized
gill-rakers

Can capture and eat the
smallest of organisms in the
water - this is why they are

highly efficient 
                              feeders

 

USFWS

Name

Altamaha spinymussel
Elliptio spinosa

Snakehead
Super branchial
chamber that is

lung-like
 

Strong
flattened

snouts with
large nostrils

Silver
Carp

1.

2.

3.

4.

Allows for them to attach
to hard surfaces and other
organisms to outcompete

native species for 
and

https://www.youtube.com/watch?v=unbv8Sc8H_0
https://www.youtube.com/watch?v=jHCwYpt5CDw
https://www.youtube.com/watch?v=gnM7onxwOaM


Which habitats are most at risk
from aquatic nuisance species?

Preventing introductions of potentially harmful species is the most efficient way to reduce the threat of aquatic
nuisance species. Once introduced, aquatic nuisance species can spread uncontrollably, harming vital ecosystems,
and impacting recreation, human health, the economy, and infrastructure. In several ecosystems, the spread or
impact of aquatic nuisance species occurs several years or even decades following their introduction.  Such time
lags create difficulties in predicting their impacts. Natural resource managers need to know which areas are most
at risk for aquatic nuisance species colonization. Knowing this information allows them to focus their attention,
time, and resources on these areas to limit the spread of the aquatic nuisance species. 

What would you consider are characteristics of aquatic ecosystems vulnerable to aquatic nuisance
species?  Read through each of the following descriptions and decide if it is a characteristic of an aquatic
ecosystem that could be vulnerable to aquatic nuisance species (ANS).  

YES/NO CHARACTERISTIC OF AN AQUATIC ECOSYSTEM
The habitat is similar to the habitat of the ANS

Absence of natural predators of the ANS

Close to urban and suburban areas and frequently visited by humans

Waterways that are connected to other aquatic habitats that have ANS 

1.

2.

3.

4.

How far away do you live from a creek, river, lake, wetland, or ocean? How often do you visit this area?
Think about bodies of water near highly populated areas and how frequently people visit these areas for
recreational activities. Describe two specific outdoor recreational activities that can possibly introduce an
aquatic nuisance species into a creek, river, lake, wetland, or ocean. For example, duck hunters can
unintentionally introduce aquatic nuisance plants if they do not properly clean their gear including their
boats, boots, trailers, dogs, and decoys before entering a new body of water.

Example #1

Example #2



Design Your Own Aquatic Nuisance Species
Create an aquatic species that could take over an aquatic habitat near you. Is the organism you created a
freshwater or marine species? How does it reproduce? What would it eat? How is your species able to
take over the habitat? Use your imagination and be creative. Use the space provided to design your own
ANS and give it a name. Have fun!

List the structure and function of 2 of your aquatic nuisance species adaptations. How do these
adaptations help your species survive and compete against native species? What other Georgia aquatic
nuisance species (GA ANS) have the same or similar adaptative trait?

Structure Function How help to survive and
compete?

Similar traits
seen in GA ANS



Prior to launching your boat and after taking your boat out of the water,
make sure the boat, trailer, and other equipment are COMPLETELY clean and

free of mud, plants, mussels, or other animals. 

CLEAN all gear, watercraft, trailer, motor, and equipment thoroughly.
DRAIN water from gear, boat, bilge, motor, and livewell by removing
the drain plug and opening all water draining devices away from the
boat ramp. 
DRY everything thoroughly before going to other waters and landings.  
Allow equipment to dry in sunlight for 3 days.

BOATS AND OTHER WATERCRAFT

How Can You Help Protect our Aquatic Ecosystems?
When non-native species are introduced, they pose threats to the native plants and animals as well as to
the economy, recreational opportunities, and human health and safety. You may be wondering how you
can help in the efforts to prevent the movement of aquatic nuisance species. Well, no matter your age, YOU
CAN HELP! By taking these simple actions, you can help protect our native aquatic resources for future
generations to enjoy!

AQUARIUMS
NEVER release aquarium fish, snails, crayfish, shrimp, aquatic

plants, or any other aquatic pet into Georgia waters. 
 Instead...

Check with the pet store where you bought your aquatic pet
and see if they will take it back 
Check local aquariums or hobbyists that may adopt or
purchase your pet
Ask a family member, friend, or teacher to adopt your pet
Contact your local GA DNR Regional Office
Use a humane method of euthanasia

FISHING AND BAIT
Disposing of unused bait the right way will help ensure that you do not
introduce nonnative species into an aquatic habitat.   Baitfish can be
buried in the ground or taken home and placed in a freezer to be
thrown away later.  Live worms can be either frozen or sealed in a bag
and disposed of properly.

Don't release bait into the waters from which it did not come 
Never move fish from one body of water to another - Only release
fish into the same waters from which they came
 Make sure to clean off all your gear, including traps, nets, and
buckets, before leaving the water access area

https://stopaquatichitchhikers.org/
https://www.youtube.com/watch?v=jZU0hzUqM4s
https://www.youtube.com/watch?v=3vVi1DgmBz0


Can You Find the Hidden Aquatic Nuisance Species Words?

**Words may be vertical, horizontal, diagonal, or reverse

Find the following words:

ADAPTIVE                ENDEMIC              HYDRILLA                 MITIGATE       

BALLAST                   ERADICATE         INVASIVE                 NUISANCE              

BIODIVERSITY        GENERALIST       KEYSTONE              WATERSHED      

ECOSYSTEM           HYBRID                 MARINE                     WHIRLING

 

Hydrilla grows quickly like
kudzu and after several
years can cover a pond. 
 This makes it difficult for

predatory fish like bass to
find food.

did
YOUknowknow??



did
YOUknowknow??
A species of

cyanobacteria that is
toxic to bald eagles
can live on Hydrilla.

Brainteasers: Solve the Puzzles
One way to help prevent the introduction of aquatic nuisance species or to mitigate the spread
of invasive species is to                                 others.  Find the answer by solving the puzzle.

1 2 3 4 5 6 7

The fifth letter of the mystery word is the first vowel listed alphabetically.

The third letter of the mystery word is found in venomous and poisonous, but not in viper
and salmon.

The second letter of the mystery word is the third letter in the name of the aquatic invasive
plant that can double in biomass in one summer.

The seventh letter of the mystery word is the first letter of this spooky sounding Great Lake
where zebra mussels are found.

The fourth letter of the mystery word is the first letter of the name of this fish with barbels.

The sixth letter of the mystery word is the last letter of the term for the water placed in the
bottom of ships to help keep them stable.  It is how zebra mussels arrived in North America.

The first letter of the mystery word matches the seventh letter. 

Mystery word is: 

 8     21    15    21    26  26    21    24    21    17   19    21    5      1     20    26

 17    11    20    17    26   25    20    22  18    21     3      19  17     8      12

 18    24    17     8       3     19  25     8       3      1

 A

 14    25    24    12

 Y  O

 A

 A A  A

 T  T
  3       4     21
 T  H O

 T

Use the clues to find the mystery word

Cryptogram
Each letter in the phrase has been
replaced with a random number. Try
to decode the message.  Some
letters have been provided to help
you solve the cryptogram.

Island apple snails have both a lung and a
gill that allows them to travel across land
between lakes and wetlands.

did
YOUknowknow??

https://www.youtube.com/watch?v=OEn4BK7IAgo


Aquatic Nuisance Species Crossword

Across
1. Zebra mussels have an                       impact on  
    native mussel species

5. common name for the invasive catfish that 
     is not native to the Satilla River in Georgia

7. abolish

10. form of asexual reproduction where an 
       organism is split into individual species

12. lessen

14.  this disease can cause deformity in trout 

15.  Altamaha spinymussel for example

Down

2. a species that has a narrow niche and is not 
     adaptable to change in their habitat

3. another word for drainage basin

4. a species that can eat a variety of foods and thrives 
     in a range of different habitats

6. the offspring of two different, but closely related 
     species

8. excessive growth of algae on or near the surface of 
    the water

9. what you call a non-native species that negatively 
     impacts an ecosystem

11. causing inconvenience or annoyance

13.  lionfish live in this type of habitat
 

I'm 
Hungry

Hydrilla is named after Hydra the
9-headed serpent of Greek
mythology because it can grow
an entirely new plant from a tiny
stem fragment.

did
YOUknowknow??

You can use the glossary to help you with finding the
answers to the crossword clues

https://www.youtube.com/watch?v=syyl039vAZA


What would you do?
Mary has in her aquarium 3 apple snails, which she has watched grow over the
years to the size of a golf ball. These snails like to eat the live aquatic plants that
Mary puts in her aquarium.  Also, they are constantly slithering up the side of the
aquarium to lay large clutches of bright pink eggs along the top edge of the
aquarium above the waterline.  Mary has grown tired of feeding and cleaning up
after the snails and has decided that she does not want to take care of them
any longer.  However, she does not want them to die and there is a small wetland
near her home. Her teacher taught the class about the unique diversity of fish
and wildlife that live in this wetland.  And there is even an endangered aquatic
plant that grows in the wetland.  Her snails will be happier living in this wetland.

1) Should Mary release her apple snails into the wetland near her home?  Why or why not?  Explain.

2)  Apple snails are hermaphroditic and can rapidly reproduce.  If each of the 3 adult snails lays a clutch of 500
eggs every 10 days and 1% of each clutch survives, how many surviving offspring from the 3 original snails will be in
the wetland after 80 days?  After 80 days the first offspring from the original 3 will start reproducing.  How many
offspring will they produce in 80 days?

 3)  List 4 options Mary has to rid herself of the apple snails.        

Numbers Don't Lie!
After completing the exercise above, it is clear that sometimes it only takes a few animals to create a big
population and perhaps an even bigger problem!  What started out as just a few apple snails led to the
establishment of a much larger population.  That is why it is so imperative to make good decisions when it comes
to releasing or moving non-native animals into a new area.  Pets should be returned to pet stores and not
released.  You should never relocate wild animals including fish.  Remember, THE CHOICES WE MAKE TODAY WILL
IMPACT OUR NATURAL RESOURCES FOR FUTURE GENERATIONS! 

https://www.youtube.com/watch?v=6Z5qPQRNd6Y


5.  Which of the following aquatic nuisance species 

      can reduce the genetic diversity of black bass 

      species in Georgia?

         A. Oriental Weatherfish
         B. Lionfish
         C. Red swamp crayfish
         D. Alabama bass
         E. Silver carp

Post Assessment - How much have you learned?
Multiple Choice – select the best correct answer for each question

 1.  Which of the following is NOT true?
         A. Island apple snails can destroy a wetland  
         B. Invasive species can spread diseases
         C. It is safe to release your aquarium pets into a 
              nearby lake, stream, river, wetland, or ocean
         D. Aquatic nuisance species are also known as 
              aquatic invasive species
         E. All of the above are not true

6.  Which of the following live baits can be released at 
      the lake when you are done fishing?
        A. Earthworms from your garden
        B. Crayfish
        C. Blueback herring
        D. Only A
        E. None of these

7.  Zebra mussels in the U.S. can cause damage in 
     many ways EXCEPT
        A. interbreed with native mussels 
        B. clog pipes
        C. reduce the amount of food for smaller fish
        D. cause extirpation of native mussels
        E. damage boats and docks

2.  Approximately how much is spent annually on
invasive species in the United States? 
        A. $137
        B. $13,700
        C. $137,000
        D. $137 million
        E. $137 billion

10.  There are some anglers who believe hydrilla 
        provides better habitat for bass to find food and 
        will transport it to other lakes.  Why is hydrilla a 
        problem?
         A. It provides food for some zooplankton
         B. It provides cover for small fish to hide from 
              predatory fish
         C. It outcompetes native plants for sunlight 
         D. After many years it can take over a lake and  
              reduce the bass population because they 
              cannot find food 
         E. Both C and D are reasons why it is a problem

8. Which of the following is a reason why feral swine 
     are considered an aquatic nuisance species? 
         A. they are vectors for human diseases
         B. they feed on native ribbed mussels
         C. they alter the flow of energy in saltmarshes
         D. they increase soil erosion into streams
         E. All of the above are reasons why feral swine 
              are an aquatic nuisance species

4.  What should you do after taking your boat out of 
     the water?
        A. Clean the boat and trailer thoroughly
        B. Drain all water from the boat and let dry 
       C. Inspect for aquatic nuisance species                                       
       D. Disinfect your boat and trailer if it was in a body 
            of water that is known to have invasive species
       E. All of the above

9.  Which of the following is NOT a reason why 
      aquatic nuisance species are very successful?
         A. They can reproduce multiple times throughout 

               the year and have lots of offspring 
         B.  They are a specialist species
         C.  They can eat many different types of food
         D.  They can be toxic
         E.  They have few or no natural predators

3.  Grazing fish at the coral reef eat algae off of the 
      corals.  Corals need sunlight to live.  The algae 
      block the sunlight needed by corals.  What do 
      you predict will happen at the reef if lionfish ate 
      most of the grazing fish?
         A. The coral will grow taller
         B. The grazing fish will make more babies
         C. The coral reef will die
         D. The shrimp will have more babies
         E. The algae on the coral will die



Glossary
Adaptive trait: A genetic trait that helps an organism maximize its reproductive success 

Adverse:  harmful or unfavorable

Aesthetic:  giving or designed to give pleasure through beauty

Algal bloom:  a rapid growth of microscopic algae or cyanobacteria in water (can be harmful and toxic to animals)

Ballast:  heavy material (often water) placed in the bottom of a vessel to improve its stability

Bioaccumulation: a process in which toxic substances (pesticides/heavy metals) accumulate in living organisms 

Biodiversity:  the variety of life in the world or in a particular habitat or ecosystem

Biofouling:  the clogging of pipes and underwater surfaces by organisms

Brackish: the area where the mixture of river water and seawater in estuaries occurs

Detritus:  organic matter produced by the decomposition of organisms

Ecosystem:  a biological community of interacting organisms and their physical environment

Endangered species:  a species of animal or plant that is seriously at risk of becoming extinct (no longer existing)

Endemic:  exist only in one geographic region

Eradicate:  the complete removal and destruction of a species

Extirpation:  to destroy completely; to wipeout

Feral: a species that lives in the wild, but its ancestors were once domesticated (for example the horses on 

     Cumberland Island are related to the domesticated horses that people who once lived on the island owned)

Filter feeder:  feeding by filtering out plankton or nutrients suspended in the water

Fragmentation: process by which a living organism split into parts that later grow identical to the original organism

Genetic diversity:  the diversity of genetic characteristics within a species (higher genetic diversity allows   

       species to adapt to changing environmental conditions)

Indigenous: originating or occurring naturally in a particular place; native

Interbreeding:  the mating of individuals or organisms that are closely related through common ancestry

Marine:  of or pertaining to the sea or ocean

Noxious:  harmful, poisonous, or very unpleasant

Nuisance:  something causing inconvenience or annoyance

Phytoplankton:  Phytoplankton are primary producers such as algae and diatoms

Poisonous:  causing or capable of causing death or illness if taken into the body

Prevention:  the act of hindering a non-native organism from being introduced

Productivity:  refers to the rate of generation of biomass in an ecosystem

Substrate:  the surface or material on or from which an organism lives, grows, or obtains its nourishment

Turbidity: a measure of the cloudiness of water ("muddy" water has high turbidity and clogs gills of fish)

Vector:  a carrier

Venomous:  capable of injecting venom by means of a bite or sting

Voracious:  wanting or devouring great quantities of food

Watershed:  It’s a land area that channels rainfall and snowmelt to creeks, streams, and rivers, and 

       eventually to outflow points such as reservoirs, bays, and the ocean

Zooplankton:  small, aquatic microorganisms in the water column 



Answers to Exercises

1. True – Island apple snails have a lung that allows them to survive out of water for a long time
2. True– Massive die-offs of zebra mussels can foul the water and leave massive piles of sharp shells along the 
         shore and reducing recreational activities in the area.
3. False - Lionfish threaten coral reefs because they prey upon the fish that are beneficial to coral reefs.
4. True - Never release your aquarium pets and plants into nearby aquatic ecosystems.
5. False - Successful invasive species are typically generalist species and can have lots of offspring.
6. True - Alabama bass can interbreed with other black bass species resulting in a decrease of that species 
          genetic diversity and could lead to that species losing specific genetic traits that allow them to adapt to 
          changing environmental conditions 
7. True - A way to remember what threatens biodiversity is to think HIPPOC - Habitat loss, Invasive 
         species, Pollution, Human Population growth, Overharvesting, and Climate change
8. True - Feral swine are an aquatic nuisance species because they are non-native and harm aquatic ecosystems
9. True – Hydrilla can reproduce in 4 different ways: fragmentation, tubers, turions (buds in leaf axil), and seeds.  
          Tubers of hydrilla can lie dormant for over four years in undisturbed soil before sprouting into a new plant.  
          One square meter of hydrilla can produce 5,000 tubers.
10. True

True/False for pre-assessment

Cryptogram: Never release your aquarium
pets and plants into the wild.

Multiple Choice:

1.  C         6.  E
2.  E         7.  A
3.  C         8.  E
4.  E         9.  B
5.  D        10. E

Visit the following website for the answers
to the food web and other activities along
with more aquatic educational resources.
https://gaafs.org/aquatic-education-
workbooks/

Lionfish and zebra mussel questions:

CROSSWORD
Across                        
1.  adverse            
5.  flathead        
7. eradicate            
10. fragmentation                  
12. mitigate           
14. whirling                                     
15. endemic                                     
                                     

 Down
2. specialist
3. watershed
4. generalist
6. hybrid
8. algal bloom
9. invasive
11. nuisance
13. marine

Adaptive Traits
allow travel across land1.

   2. filter
   3. zebra mussel; food and       
        space
   4. feral swine; dig holes   
         and have great sense 
         of smell

What outdoor activities contribute to spread of ANS?
Clearly explained any of the following:
boating, fishing, camping, hiking (walking through streams),
snorkeling, swimming, and other acceptable answers

Ecosystems at Risk
Yes - similar climate and habitat = survival
Yes - predators help to control the
population of their prey
 Yes - zebra mussels first discovered Lake
Sinclair bordering the Great Lakes and have
now made their way throughout the
Mississippi River watershed and other
watersheds in the U.S.
Yes - recreational activities can transport
non-natives when visiting lakes and
wetlands 

1.
2.

3.

4.

Mystery word: educate

What would you do?

Check with the pet store she bought the snails 
Ask local aquariums or hobbyists that may adopt  her snails
Ask a family member, friend, or teacher to adopt her snails
Contact her local GA DNR Regional Office
Use a humane method of euthanasia

1)

2)

3)

No, Mary should not release the snails because they can destroy the
wetland and all the animals and plants that depend upon it.

Original 3 produce120 snails after 80 days (3 x 500 x 8 x 0.01)
First offspring produce 600 snails in 80 days (15 x 500 x 8 x .01)

Visit the Georgia AFS educational resources website to
download printable pages of the activities found in this
workbook.

gaafs.org/aquatic-education-workbooks/

https://gaafs.org/aquatic-education-workbooks/


Additional Resources and Ideas

For an electronic
copy

The Go Fish Education Center in Perry, Georgia is operated by the Georgia
Department of Natural Resources, Wildlife Resources Division. The Go Fish
Center offers educational programs that include on-site classroom
programs, public workshops, and seminars. Visit their aquarium to view
live fish and wildlife exhibits, fishing simulators, and educational displays.

Places to visit and learn more

gofisheducationcenter.com

The Go Fish Education Center is home to the Georgia Fish
Art Contest. Youth have the opportunity to win prizes and
recognition while learning about fish species, behaviors,
aquatic habitats, and conservation. Using art and writing, the
Georgia Fish Art Contest (part of the international Wildlife
Forever Fish Art® Contest) can ignite children’s imagination
and inspire them to discover more about fish and fishing. 

More information about aquatic nuisance species

Georgia Department of Natural Resources: georgiawildlife.com/ans

Georgia Chapter American Fisheries Society: gaafs.org/education

Stop Aquatic Hitchhikers: stopaquatichitchhikers.org

Wildlife Forever: wildlifeforever.org/home/invasive-species

Charlie Elliott Wildlife Center, located about an hour east of Atlanta in
Mansfield, Georgia hosts a variety of educational programs for K–12
audiences, scouts, families, and adults. All programs are designed to
be hands-on and explore the natural world.

georgiawildlife.com/charlie-elliott-wildlife-center

All of Georgia DNR educational centers: georgiawildlife.com/AllEducationCenters

Additional Environmental Outreach Programs in Georgia
Georgia Department of Natural Resources: gadnr.org/ed2

Georgia Aquarium: georgiaaquarium.org/school-programs

Zoo Atlanta: zooatlanta.org

University of Georgia: warnell.uga.edu/outreach/environmental-education

Click on the URL link to go to the resource on the InternetClick on the URL link to go to the resource on the Internet

https://gofisheducationcenter.com/
https://georgiawildlife.com/ans
https://gaafs.org/education-materials/
https://stopaquatichitchhikers.org/
https://www.wildlifeforever.org/home/invasive-species/
https://georgiawildlife.com/charlie-elliott-wildlife-center
https://georgiawildlife.com/AllEducationCenters
https://gadnr.org/ed2
https://www.georgiaaquarium.org/school-programs/
https://zooatlanta.org/
https://warnell.uga.edu/outreach/environmental-education


If You Care About These…

DON’T MOVE THESE!

Alabama Bass

Blue Catfish

Flathead Catfish

White 
Catfish

Spotted Bass

Yellow Bullhead

Moving fish from a watershed (e.g. river/lake) where they naturally occur to another
watershed outside their native range often results in serious negative effects for native
aquatic species. Increased competition for limited resources, potential introduction of new
diseases, predation, and genetic hybridization are just a few of these consequences. You can
help prevent these negative impacts – DO NOT MOVE FISH OUTSIDE THEIR NATIVE RANGE!!

American Shad

White Bass

Bluegill

Brown Bullhead

Largemouth 
Bass

Smallmouth 
Bass

Redbreast Sunfish

Channel Catfish

Altamaha Bass

Chattahoochee Bass

Blueback Herring

Yellow Bass

Photo Credits: Duane Raver (USFWS); 
© Joseph R. Tomelleri (black bass species);

Iowa DNR (yellow bass)



With your help, we can protect our native plants and animals for all of us to enjoy!

Help keep aquatic nuisance species out of Georgia.  Non-native
or introduced species present problems for many of our native
fish and plant populations.  You can help by practicing the 4R's.

Refrain from relocating fish or aquatic plants to areas which
they are not native
Remove any non-native species you catch while fishing
Report any non-native species you encounter to your local
Georgia DNR office
Remember to practice CLEAN, DRAIN, and DRY after a day
of fun on the water with your watercraft    

WE NEED YOUWE NEED YOU to HelpRemember

Stop the SPREADSPREAD

We wish to extend our
appreciation to the following

organizations for their
ongoing support of ANS

education and prevention

We welcome feedback from
educators who use the workbook.  

Survey: arcg.is/0afzej

https://gcc02.safelinks.protection.outlook.com/?url=https%3A%2F%2Farcg.is%2F0afzej&data=05%7C01%7CJim.Page%40dnr.ga.gov%7C6483e0fce80844e2ffbc08da755e40c9%7C512da10d071b4b948abc9ec4044d1516%7C0%7C0%7C637951344917914748%7CUnknown%7CTWFpbGZsb3d8eyJWIjoiMC4wLjAwMDAiLCJQIjoiV2luMzIiLCJBTiI6Ik1haWwiLCJXVCI6Mn0%3D%7C3000%7C%7C%7C&sdata=hCOA%2Bp%2FMlLu3f4UOje3PKts8b26AXlz4P967Bd1jQxk%3D&reserved=0

