
 
 
      

 
 
 
Summary     
Students will watch a demonstration displaying the amount of 
Earth’s fertile soils. They will then play a game to learn about 
different soil types. 
 
Objectives   

• Discuss how much of the Earth is available for 
farming the world’s food 

• Learn about the different soil particle sizes 
      
Materials 

• apples 
• knife and cutting board 
• sand, silt, and clay samples 

    
Background  
Agriculture is the nation’s largest employer. Roughly one in 
five people rely on farms and farming for their livelihood. It 
costs the farmer more to produce good crops in poor soil. 
Soils produce our food, keeping us alive. The soils on this 
planet are essential to our survival! Good soils are a limited 
resource. One inch of topsoil takes 100-600 years or more to 
make. (In Cache County, it takes approximately 25 years to 
create soil in the thickness of a dime.) And, wind and water 
erosion can remove that much topsoil in a single year! So, soil 
is considered a non-renewable resource. We need to 
conserve what we have.  
 
The soil is composed primarily of minerals that are produced 
from parent material (rock) that is weathered, or broken into 
small pieces. Beyond occasional stones, gravel, and other rock 
debris, most of the mineral particles are called sand, silt, or 
clay. These mineral particles give soil texture.  
 
Soils containing relatively large particles are classified as 
sand and feel gritty to the touch. Silt is the size between sand 
and clay and feels like flour, or is powdery. Clay particles 
cannot be seen with the unaided eye. Clay is slick or rubbery 
when moist or wet but can be hard as a brick when dry. Clay 
retains the most water, sandy soils the least.  
 
The size of soil particles is important. The amount of open 
space between the particles has a lot to do with how easily 
water moves through the soil and how much water it will hold. 

Grade Level 4th Grade 
 
Setting Logan Canyon  
 
Time Involved 25 minutes  
 
Key Vocabulary  
minerals, parent material, weathering, 
soil, sand, silt, clay, fertile,  
non-renewable resource 
 
Utah 4th Grade Science Core  
Standard 3: Students will understand 
the basic properties of rocks, the 
processes involved in the formation 
of soils, and the needs of plants 
provided by soil. 

Objective 2: Explain how the 
processes of weathering and 
erosion change and move the 
materials that become soil.  
Objective 3: Observe the basic 
components of soil and relate the 
components to plant growth.  

 

NRFD: Soils 
Apples & Soil Particles 



 
Vocabulary 
natural resource: anything that people can use that comes from nature 
non-renewable resources: limited natural resources that cannot be replaced 
topsoil: fertile upper layer of soil that is rich in organic matter 
fertile: the presence of important minerals and organic material needed to support plant growth 
parent material: layer in the soil that contains broken up pieces of bedrock 
erosion: the movement of materials 
weathering: the breaking and wearing down of Earth’s rocks, soils, and minerals  
sand: soil particle that is classified between 2.00 and 0.05 mm, relatively large and gritty  
silt: a soil particle that is between 0.05 and 0.002 mm, medium particle size, feels like flour 
clay: any soil mineral particle less than 0.002 mm, cannot be seen by eyes alone 
 
Activity 1 – Soil, the thin peel. 
Go over the following, cutting an apple into sections as you go. (See demonstration board.) 

1. Imagine the Earth as an apple. If it were sliced in four pieces, three pieces would 
represent bodies of water (ocean, lakes, rivers, etc.). One piece would represent land.   

2. If the remaining slice were cut in half again, one half would represent the land on earth 
unsuitable for plant growth (deserts, ice caps, mountain peaks, etc.).  

3. This leaves one-eighth of the apple, representing land that can potentially grow plants.  
4. Of the remaining piece, three-fourths represent soil too poor for farming (could flood in 

growing season or be too hot for crops) or covered by cities, roads, and buildings. So, 
only 1/32nd of the whole apple represents land that is actually used to grow food.   

5. The peel of this section represents the thin layer of topsoil that supports plant life.  
6. Help the students realize just how small the portion of the Earth’s surface is available for 

farming and growing all the crops needed to feed the world’s population. Explain topsoil. 
 
Activity 2 – Soil particle size. 

1. Discuss the different soil particle sizes (sand, silt, and clay). Sand is the largest particle 
size, and clay is the smallest particle size. 

2. Which particle size does water move through the fastest? We are going to find out.  
3. Assign one student to be a water droplet. 
4. Everyone else will be a soil particle. First we will be sand. Everyone hold their arms 

straight out and stand so you are barely touching fingertips. Soil particles can rotate 
around but cannot move their feet. Then have students put hands down at their sides. 

5. Ask the water droplet to move through the soil. How easy was it?  
6. Everyone will now be silt particles. Everyone will put their hands on their hips and move 

closer together so elbows are barely touching. Then have students put hands down. 
7. Ask the water droplet to move through the soil. How easy was it?  
8. Everyone will now be clay. Everyone one will put their arms to their side and move 

closer together so shoulders are touching. Ask the water droplet if they could move 
through the soil very easily? (For safety, don’t let the water droplet move through soil.)   

9. Now ask the class again which particle size was easiest to move through.   
10. Have students think of which soil particle they would now like to be. Don’t tell each 

other which one; just think of it in your mind. Now put your arms in that position. This is 
how the soil under our feet looks like. It is made up of sand, silt, and clay. Most soil is a 
mixture of all three. Plants grow best in a combination of sand, silt, and clay.  

 
Conclusion/ Discussion 

1. Is it important to conserve topsoil? 
2. What happens to water in sandy soil? In clay soil? What would you like to grow corn in? 



 
 
      

 
 
 
Summary     
Students learn the basic components of soil, and how these 
components relate to plant growth, by creating soil profiles in 
soil tubes. 
 
Objectives   
Students will:  

• Describe a soil profile 
• Learn how weathering and erosion play a role in the 

creating of each of the four layers found in a typical 
soil profile 

• Define soil and its importance to wildlife, plants, water 
quality, and people 

      
Materials 

• 6 ½” x 1” soil tubes 
• One cap per tube 
• Plastic dividers 
• Soils: bedrock, parent material, subsoil, and topsoil 
• Dowels for packing tubes 
• Labels to seal tube lids and write student’s name 
• Bags for teachers to carry soil tubes   

  
Background  
If you dug deep enough in the ground, you would hit solid 
rock. This is called bedrock. But, before you reached 
bedrock, you would have dug through three or four different 
layers of soil (the profile). These layers are often referred to 
as horizons.  
 
The first horizon, or layer, is usually darker in color and 
contains most of the organic matter in soil. Organic matter is 
the layer formed by plants and animals. In Utah, and the 
western United States in general, we have less organic matter, 
and in many rocky places it may be nonexistent. In an area 
where there is more moisture and plant life, you will find 
deeper layers of organic matter. 
 
The first layer of soil is called topsoil. The topsoil is where 
plants take root and grow—and for good reason. This is where 
plants can absorb water, nutrients (minerals), and air (carbon 
dioxide). Minerals come from rocks. Minerals have several 
different ways of getting into the soil. Sometimes, they come 
from volcanic eruptions. Usually, the minerals come from 

Grade Level 4th Grade 
 
Setting Logan Canyon  
 
Time Involved 25 minutes  
 
Key Vocabulary  
bedrock, non-renewable resources, 
parent material, subsoil, topsoil, 
organic layer (how it is formed), 
profile, horizon, fertile, erosion, 
weathering 
 
Utah 4th Grade Science Core  
Standard 3: Students will understand 
the basic properties of rocks, the 
processes involved in the formation 
of soils, and the needs of plants 
provided by soil. 

Objective 2: Explain how the 
processes of weathering and 
erosion change and move the 
materials that become soil.  
Objective 3: Observe the basic 
components of soil and relate the 
components to plant growth.  

 

NRFD: Soils 
Soil Tubes 



rocks that have broken apart. Rain water flows into the cracks of rocks. When the water freezes, 
it expands and causes the cracks in the rocks to get bigger, and little bits of the rock break off. 
Sometimes, the roots of plants will grow into “soft” rock and cause them to break. Water and 
wind carry the tiny bits of rock along until they get trapped by the soil. You can see how weather 
and climate (physical forces) can play a big role in the development of soils. Chemistry also 
plays a role in developing soils. Many rocks are broken apart by lichens, tiny, crusty, coral-like, 
plants (green, orange, gray, etc.), that live on rocks. Lichens secrete an acid that dissolves some 
minerals. Also, organic matter is acidic. When water and organic matter mix, they form a slightly 
acidic solution that breaks down rocks in the soil. That is why soils in the eastern United States 
are more acidic than soils in the west. There is more rain and more organic matter in the eastern 
United States. Eastern topsoils are also generally deeper. Organic matter is good for plants. It 
keeps topsoil in its place, keeps soil particles together, retains soil moisture, and speeds up soil 
formation. It takes between 100 and 500 years for just 1-inch of topsoil to form, depending 
on the type of rocks and climate. In Utah, our topsoil depths range from 1-12 inches. However, 
topsoils can be several feet deep depending on their location. Because our topsoils are so 
shallow, farmers, ranchers, and others who are charged with caring for the land must use 
practices that conserve topsoils and hold them in their place. Soil is considered a non-renewable 
resource because it takes so long to form. Topsoil is the thin line or layer that sustains life. If 
enough of the topsoil blows or washes away we are left with subsoil.  
 
The subsoil is the layer below the topsoil. It is usually lighter in color and less productive than 
topsoil. Minerals here are not in a form that is easy for plants to use. The subsoil is mostly made 
up of clay or sand and has very little organic material. Plants grow poorly in subsoil. That’s why 
farmers must work hard to conserve their topsoil.  
 
Between the subsoil and the bedrock is a layer of small rocks that have started to break off the 
bedrock. This layer is called the parent material of the soil. That is because most of what makes 
up the soil was once part of the rock.  
 
Why soils are different in wetlands, deserts, and forests? A clue to help answer this is to think 
about the type and amount of plants that grow in each of these areas. Areas that have more water 
can grow more plants, which eventually die and decompose, creating more organic material and 
creates a fertile environment for more plants to grow. That is why soils look and act different in 
wetlands, forests, and deserts. Logan Canyon is forest, Cutler Marsh is wetland, and the dryer, 
lower areas around Utah are considered high mountain deserts.  
 
Vocabulary 
natural resource: anything that people can use that comes from nature 
non-renewable resources: limited natural resources that cannot be replaced 
bedrock: a more or less solid rock, may be beneath the soil or at the surface (Zion National Park) 
parent material: layer in the soil that contains broken up pieces of bedrock 
subsoil: the layer of earth below the topsoil 
topsoil: fertile upper layer of soil that is rich in organic matter 
organic layer: the very top layer of soil (within the topsoil) that is formed from decaying organic 
material such as leaves, wood, dead plants, insects, and animals 
profile: the position of soil layers as they are found in the ground 
horizon: the individual layers within a soil profile 
fertile: the presence of important minerals and organic material needed to support plant growth 
weathering and erosion: weathering involves two processes that often work in concert to 
decompose rocks. Both processes occur in place. No movement is involved in weathering. 
Chemical weathering involves a chemical change in at least some of the minerals within a rock. 



Mechanical weathering involves physically breaking rocks into fragments without changing the 
chemical make-up of the minerals within it. It’s important to keep in mind that weathering is a 
surface or near-surface process. (Metamorphism also produces chemical changes in rocks, but 
metamorphic chemical changes occur at depth where either the temperature and/or pressure are 
significantly higher than conditions found on the Earth’s surface.) As soon as a rock particle 
(loosened by one of the two weathering processes) moves, we call it erosion, or mass wasting. 
Mass wasting is simply movement down slope due to gravity. Rock falls, slumps, and debris 
flows are all examples of mass wasting. We call it erosion if the rock particle is moved by some 
flowing agent such as air, water, or ice. So, here it is: if a particle is loosened, chemically or 
mechanically, but stays put, call it weathering. Once the particle starts moving, call it 
erosion. 
 
Set Up 

1. Place the tubes at the head of the table.  
2. Line up the tubs that hold the soil, with the bedrock/gravel first, followed by parent 

material, subsoil, and topsoil.  
3. Put the containers holding dividers and dowels between the soil trays.  
4. Place the container holding tube lids and the labels, with a marker, at the end of the table. 

Make sure there is also a bag at the end of the table for the teacher to use to carry the 
finished soil tubes. 

 
Warm Up  

1. Ask students to line up on each side of the picnic table and have a seat. Remind them that 
there is a lot of cool stuff on the table but for now they need to keep their hands at their 
sides. 

2. Ask students the following questions: Would all the soil under your feet look the same if 
you could take a slice, just like slicing into a birthday cake? Why? What would you find? 
(Layers of different types of soil with different texture and color, etc.) How important is 
soil? (You could mention how everything we eat comes from the soil, give some examples, 
etc.) Describe a soil profile. (See poster). 

3. Name the layers found in a soil: topsoil, subsoil, parent material, and bedrock. Point at 
the soil tubs as you describe each layer. (You may want to briefly define each layer here. 
See the above background and vocabulary sections for layer names and how they are 
created. Talk about weathering and how the bedrock/parent material breaks down to 
become finer soil. Weathering occurs when rock is at rest, and erosion occurs when the 
broken down pieces of rock move and are transported.) 

4. Tell students that they are going to build their own soil profile, using a tube and the 
different layers of soil found in the tubs on the table. This model of a soil profile will 
provide students with a window to the Earth’s surface. 

 
Activity 

1. Ask the teacher if he/she would please move to the end of the table. They will be helping 
the students put write their name on a label and put it on the top of their tube. 

2. While students are still sitting, demonstrate how to make their soil tube, including the 
labels and dropping them in the bag when they are done. Be very specific. 

3. Put about 1 ½ inches of bedrock/gravel in the plastic tube. 
4. Place a plastic divider in the tube, lip-side up (you can tell the students to think of it as a 

cereal bowl), and tap it firmly with a dowel to form a tight seal against the gravel. 
5. Put about 1 ½ inches of parent material in the tube. Tap it firmly to pack it tight, and 

cover with a plastic divider. 



6. Put about 1 ½ inches of subsoil in the tube. Tap it firmly to pack it tight, and cover with a 
plastic divider. 

7. Fill the rest of the tube with topsoil, tap the topsoil firmly with a dowel, and place the cap 
on the tube. 

8. Have the school teacher write the names of the students, as they see them coming down 
the line, on the nametags and then place the nametags on the tubes. When the student gets 
to the teacher, have the student name to the teacher, from memory, the different layers 
they created. The soil tubes should go in the bag and be carried by the teacher. 

9. After the student has completed their soil tube they may draw the soil profile in their 
journals while they wait for everyone else to finish. 

 
Conclusion/ Discussion 

1. Have the school teacher hold up three soil tubes. Ask the students if all the profiles are 
alike? (No – Describe why.) 

2. If you dug a hole here in Logan Canyon, a hole by your school, and a hole out in Cutler 
Marsh, would they look the same or different?  Why? (Different – Explain why.) 
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