
On the Trail of the Dust Demon
Understanding soil erosion with TurfMutt 

 Engage  Identify the Villain

 1  Create the outline of a word web on your 
board, with the word “erosion” in the center 
oval. Using existing knowledge, help students 
define erosion as the gradual wearing away of 
something by natural agents. Explain that this 
class will focus on soil erosion.

 2     Identify various natural agents that cause 
erosion, including wind, running water, 
ice, snow, etc., and write them on the lines 
extending from your word web.

3  Ask: Where would you expect to see soil erosion 
around our school? (Around drainpipes, around 
the edges of high-traffic areas like sidewalks 
and areas of dirt that are not covered with grass, 
trees, or other plants.)

 4     Take students on a walk around the outside of 
your school. Encourage them to use their journals 
to make note of the soil erosion that they 
observe. Direct students to pay special attention 
to windy areas, spots with water runoff, and 
areas with unpaved, bare ground. 

 5     Ask: What do the erosion areas have in 
common? (Erosion tends to be worse in places 
without plants.) Were there any spots where you 
expected to find erosion and didn’t? Why do you 
think that happened? (A plant’s roots can help 
hold down the soil even when it’s windy or wet.) 

 6      Create a map that identifies your erosion  
trouble spots!

 Explore  Make a Super Soil–Saving Plan 

 7  Ask: Why is soil erosion a problem for our town, 
city, or neighborhood? (Blowing soil creates air 
pollution and causes problems for allergy and 
asthma sufferers. It also allows nutrient-rich 
topsoil to blow or wash away, which means that 
plants can’t grow in these areas.)

 8  Explain to students that they are going to 
conduct an experiment to discover how to 
combat soil erosion. 

 9  Distribute Student Worksheet 1 TurfMutt’s 
Erosion Experiment and prepare the experiment 
together. (Note: If desired, you may purchase 
plants for Bottle C instead of growing plants 
from your own seeds, but be sure that roots 
have dug into the soil before you begin.)

 Engage  Test Your Erosion-Proofing Theory 

10  Add equal, measured amounts of water to 
each of the three bottles and observe them 
carefully. What happened? (The water from 
the plant-filled bottle will hold the soil in place 
best, followed by the leaf- and twig-filled 
bottle. This is because the plant’s roots dig into 
the soil, holding it in place.)

 Elaborate and Evaluate  Be a Backyard Superhero 

11  Pull out your class’s erosion map from step 6.  
Make a plan to plant locally grown ground 
cover or dirt to help keep the topsoil in place.  

 

ACTIVITY 1  TEACHER   INSTRUCTIONS

Essential Question: What is erosion and how can you keep it from  
damaging your local environment? 

Materials: Student Worksheet 1 TurfMutt’s Erosion 
Experiment ; experiment supplies, including: three 
identical plastic water bottles; three clear plastic 
cups; potting soil; collection of twigs, barks, leaves, 
or roots; seeds for fast-growing herbs or small plants; 
scissors; twine or yarn; water; hole punch; sunny ledge; 
journals; watering can

Time Recommended: 
Three class periods (This 
experiment is designed to 
be done as a class, but may 
be modified for smaller 
groups of three to five 
students.)

http://www.fws.gov/letsgooutside/


TurfMutt’s Erosion Experiment

What to do 

1. Cut off the top sections of 
all three bottles as shown in 
the illustration. (Save one of 
these tops to use as a cover 
for the bottle that contains 
the seeds. It will make a mini-greenhouse and 
help the seeds to germinate faster.)

 2. Punch holes in both sides 
of each cup. String the twine 
through the holes so that each 
cup becomes a tiny bucket. 

3. Fill the three bottles with 
an equal amount of potting 
soil. Next steps: 
Bottle A: Add potting soil only. 
Bottle B: Add potting soil 
and twigs, bark, leaves, roots, and other dead or 
dry material. 
Bottle C: Plant the seeds by pressing them lightly 
into the potting soil. Water them and place the 
bottle in a sunny spot. Once the plants have grown, 
continue to the next step of this experiment.

4. Arrange the bottles as 
shown and remove the caps. 
Hang the cups from the top 
of each bottle. 

Science Investigation 
Make a Hypothesis! 

1. Which bottle will keep the soil in place best? 

Why? ____________________________________________________________ 

____________________________________________________________________
 2. What happens if you change the slope of the 

soil in the bottles? __________________________________________ 

____________________________________________________________________

Report on the Results

1. Observe the water. What differences do you 

see in each of the cups that are hanging from the 

bottles?  ____________________________________________________ 

____________________________________________________________________

At Home 
Research one of these examples of erosion to 
present in class: 

› Wind erosion in Arizona resulting in sand tufas

›  Wind and water erosion in North Carolina at 
the Cape Hatteras lighthouse 

› Soil erosion in Iowa

Describe how erosion has changed the 
landscape in the example. Then answer these 
questions in your presentation: What might 
happen over time if these conditions continue? 
What are humans doing to help stop erosion?

PSSSTTT! Hi, I’m TurfMutt—maybe you’ve seen me 
sniffing around the neighborhood lately. Shhhhh! ! I know 
I look like an ordinary dog but I’m actually a superhero 

and I need your help.

I’ve been tracking some damage caused by a real bad guy— 
Dust Demon. Ever heard of him? He’s making the soil around here 
disappear and polluting the air by a process called erosion.  

Every year Dust Demon (alongside other sources of erosion)  throws 
dirt, pollutants, and other particles into the air, and swipes nearly 6 
billion tons of soil, making it even tougher for green things to grow. 
Luckily, I know a thing or two about how to fight him!

Materials
■  3 identical plastic water 

bottles
■  3 clear plastic cups
■ potting soil
■  collection of twigs, bark, 

leaves, and roots
■  seeds for fast-growing 

herbs or small plants
■  scissors
■ twine or yarn
■  water
■  hole punch
■  watering can
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Seeking Out the Carbon Creep
Understanding how plants absorb carbon dioxide,  
release oxygen, and help slow global warming 

 Engage  Learn the Terms 

 1  Hand the globe (or playground ball) to a student and ask 
him or her to wrap it in one layer of plastic wrap. Take 
the globe back and explain that the layer of plastic wrap 
represents Earth’s atmosphere.

 2    Pass the globe to another student and ask him or her to 
wrap a second layer of plastic wrap around it. Have each 
student in your class add a layer of plastic wrap while you 
explain the concept of global warming: 

The temperature of the air, sea, and land on Earth has 
increased more than it naturally should have—especially in 
each of the past three decades. This means that sea levels 
are rising, glaciers are disappearing, and there are extreme 
heat waves and droughts, unpredictable precipitation 
patterns, and more. The impact that traditional weather 
events and cycles have had on the planet can’t explain 
global warming, so scientists attribute the effect to the 
release of greenhouse gases (gases that trap heat in the 
atmosphere). Certain things that each of us do every day 
lead to the release of greenhouse gases.

 3  Take the plastic-covered globe back and hold it up. Explain 
that scientists are now observing that there is a higher 
concentration of greenhouse gases in the atmosphere 
(especially carbon dioxide, or CO2). This heavy blanket of gas 
(represented by the thick layer of plastic wrap) has reduced 
the amount of heat that escapes into space, trapping more 
on Earth each day. Life on Earth is built to exist at the current 
temperatures. If this heating trend continues, many animals 
and plants, including the crops that farmers harvest to feed 
us, may not be able to adapt to a hotter planet.

 4     Ask: Why do you think scientists have found the 
existence of more carbon dioxide in Earth’s atmosphere? 
(Modern life is filled with activities that add carbon 
dioxide, methane, and more to Earth’s atmosphere. This 
includes: use of the fuel in the cars and trucks that our 
parents or older siblings drive; not recycling, because 
landfills with our trash decompose and produce methane; 
using electronic devices like our smartphones and gaming 
consoles, because generating electricity to power them 
produces greenhouse gases, and more. Scientists know 
that these activities have led to a higher production of 
greenhouse gases, which has sped up global warming.)  

 Explore  Spot the Villain 

 5     Explain that carbon dioxide (a gas made of carbon and 
oxygen) is contributing to global warming. CO2 is all 
around us—it’s what people exhale after they breathe 
in oxygen. CO2 levels also increased by the cars our 

parents drive, the production of electricity that lights our 
bedrooms, the natural gas used to heat or cool our homes, 
and deforestation (or the destruction of our forests, by 
either humans or wildfire). Plants need CO2, but if there 
is too much, the atmosphere becomes imbalanced. Nasty 
environmental villain Carbon Creep, who represents 
greenhouse gases, the single biggest cause of recent 
climate change, loves an imbalanced atmosphere! 

 6  Draw a diagram on the board that 
shows how plants and trees absorb 
the carbon dioxide in the air. They 
then break up the gas into its parts—
carbon and oxygen—keeping the 
carbon for themselves and releasing 
the oxygen back into the air. 

 7   Draw students’ attention to the leaf in the glass. Observe 
the edges of the leaf carefully. Students should see tiny 
bubbles around the edges. 

 Explain  Find a Solution 

 8  Ask: Based on what you know about plants, what do you 
think the bubbles are? (Answer: Oxygen) 

 9  Engage students in a discussion that allows them to 
connect the conversation about global warming to a 
plant’s ability to change carbon dioxide into breathable 
oxygen. Try a discussion prompt:
a.  How does a plant use carbon dioxide? (Explain that in 

photosynthesis, plants use sunlight and carbon dioxide 
from the air to make food, and that oxygen is released as 
a by-product.)

b.  Plants are sometimes called carbon sinks. Do you know 
what that might be, based on what we’ve discussed? 
(Explain that a carbon sink is a system that stores 
carbon dioxide from the atmosphere. Unfortunately, as 
global warming worsens, carbon sinks such as plants, 
oceans, and soil are increasingly overloaded.)

 10  Distribute Student Worksheet 2 
Crush Carbon Creep! to students 
and review it together. Provide 
time for students to complete the 
activity alone or in teams. See 
worksheet answer key at right.

 Elaborate and Evaluate  Be a Backyard Superhero 

 11  Tell students that grass produces oxygen! As a group, 
look for areas in your neighborhood or community where 
trees or grass could be planted to help keep Earth cooler 
and healthier.

ACTIVITY 2  TEACHER   INSTRUCTIONS

Essential Question: How do plants help fight global warming?  

Materials: Student Worksheet 2 Crush Carbon Creep!; globe or 
playground ball; plastic wrap; green leaf; glass; water

Before class, prepare the following for discussion later within this lesson: Cut a leaf off a plant and put it 
in a glass filled with water. Place the plant in a sunny spot for one hour. 

Time Recommended: 
Three class periods

OXYGEN

C02



Crush Carbon Creep!
Did you know that plants are superheroes 
like TurfMutt? Trees and grass absorb carbon 

dioxide (CO2) through their leaves. They store the carbon 

and release oxygen so that CO2 doesn’t have a chance to 

blanket Earth and heat things up!

This map can help you get a grip on the power of plants. 

Imagine that when you plant a tree at a corner or an intersection, it 

can absorb the CO2 all the way to the end of any straight path. (No, it 

can’t go around corners.) Figure out where you need to plant trees in 

order to absorb the carbon dioxide on every path. 

Use a pencil—it’s harder than it looks! You’ll need to plant at least six trees to cover every path.

Student Worksheet 2

Plant trees in 
corners and at 
intersections and 
draw arrows down 
each connecting 
path to absorb CO2. 

TurfMutt planted 
this one to get  
you started.

Carbon
Creep
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