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Soils that contain many rocks 
and large boulders may be 
expensive to dig out for 
development.

Section 7  Soil and Land Use

Learning Outcomes
In this section, you will

• Collect, study, and describe 
local soils and develop a 
classification system for them. 

• Explore how soils form, what 
a soil profile is, and the 
importance of soil as a 
natural resource. 

• Identify the relationship 
between the physical 
characteristics of a soil and 
how the soil formed. 

• Establish that soil characteristics 
may vary over time, and that 
these variations can greatly 
impact a community.

• Map the location of different 
soils in your community.

Think About It
During the 1930s, severe dust storms called “black blizzards” 
affected the midwestern United States. This period in American 
history has been referred to as the Dust Bowl era. 

•  In what ways is soil part of the Earth systems (geosphere, 
atmosphere, hydrosphere, biosphere, and cryosphere)? 

• Are all soils the same?

• How is soil important in your life? 

Record your ideas about these questions in your Geo log. Be 
prepared to discuss your responses with your small group 
and the class.

Investigate
In this Investigate, you will explore the structure of soil and 
how different types of soil are suited for various uses.

Wear safety goggles when working with sand, 
soil, or other particles. Avoid contact with eyes. 
Wash hands when done.

Section 7 Soil and Land Use 
What Do You See?
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Chapter 4  Surface Processes

Part A: Classifying Soil Samples 

 1. Obtain a soil sample from your 
backyard, a farm, or a relative’s house 
in the country. Bring the soil to school 
in a covered plastic container or sealed 
plastic bag. Label the container with 
your name, where the soil came from, 
and the kind of place where the sample 
was taken (for example, a field, hilltop, 
riverbank, forest, and so on). Each 
group will obtain a sample of each 
soil available. 

 2. Work in your small group to study the 
soil samples available. 

a) Decide on and record a set of 
descriptive terms that your group 
will use to classify all of the samples. 

b) Make a table in your log that lists 
the different soil samples down rows 
and your set of descriptive terms 
across columns. Fill in the table, 
describing each sample with the 
set of terms you listed. 

c) Develop a classification system 
for your soil samples. Write the 
name and definition for each type 
of soil that you identified in your 
classification system. 

 3. On a map of your community, show 
the locations where each soil sample 
came from. 

a) Label each point with the soil name 
your group came up with. 

b) If possible, draw boundaries between 
different soil types. 

Part B: Determining Specific 
Characteristics of Soil 

 1. Characteristics of different soils make 
them appropriate for different uses. You 
can test soil for desired qualities, such as 

• how well it drains 
• how well it absorbs and holds water 
• how well it promotes plant growth 
• stability during earthquakes 
•  strength (for example, ability to 

support heavy structures). 

a) Design a test your group can perform 
on each soil sample that will identify 
a quality of your choosing. In your 
log, describe how you will perform 
the test. Submit this description to 
your teacher for approval. 

b) Predict the results you will get when 
you test each soil sample. 

 2. After your teacher has approved 
your design, perform the test on 
each soil sample. 

a) Display the results of your test in 
tables or graphs, and present the 
results to the class. 

b) Take notes on the results of the other 
groups’ tests. 

c) As a class, discuss various test 
designs and results. In your log, 
summarize the results of all the tests.
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SOIL
Classifying Soils
As you discovered in the Investigate, soil types can vary significantly. 
Ways of classifying soil vary as well. One way to classify soils is by texture. 
Texture refers to the distribution of the sizes of the particles. Most 
soils are a mixture of gravel, sand, silt, and clay sizes, as well as organic 
materials. Texture controls many properties of soil. It determines how fast 
water will drain through it, how much water it can hold, or how much it 
compacts under heavy loads.

Soil that contains about equal parts of sand, silt, and clay is called loam. 
The soil texture triangle is illustrated in Figure 1. It shows how soils are 
classified and named on the basis of the various percentages of grain 
sizes contained. Loam is a permeable soil. Water can readily penetrate 
loam. It is excellent for growing plants because it does not drain water 
too rapidly or slowly and contains organic materials.

  Figure 1 Soil texture triangle. Plotting the relative percentages of clay, silt, and 
sand in a soil sample allows for classification of the soil by texture.

Digging Deeper

Geo Words
loam: in general, a 
fertile, permeable soil 
composed of roughly 
equal portions of clay, 
silt, and sand, and 
usually containing 
organic matter.
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Soil Formation
In general, soil is a thin layer of rock, mineral fragments, and decaying 
organic material. It covers most of Earth’s land surface. Soil is formed by 
weathering of rocks and minerals. There are two types of weathering. 
They are physical and chemical. In physical weathering, rock breaks down 
but its makeup stays the same. Wind, rain, running water, changes in 
temperature, and sunlight are responsible for physically breaking down 
rock. In chemical weathering, the actual composition of the rock changes. 
The minerals in the rock react with water and dissolved oxygen and acids 
and are converted into other minerals. 

Biological processes are also important in forming soil. Some of the chemicals 
produced by chemical weathering are important nutrients for plants. Plants 
grow in the broken-down rock. They attract animals. The plants and animals 
die. Their bodies decay. They undergo decomposition by bacteria and other 
microorganisms. This process adds organic matter to the soil.

It can take anywhere from a few hundred to several hundred thousand 
years for a soil to form. The time needed to form a soil depends on 
climate, bedrock type, amount of vegetation, and topography. Warm, 
humid climates tend to produce soil the fastest. This is because both 
chemical and physical weathering processes are very active. Different 
kinds of bedrock weather at different rates, contributing soil particles at 
different rates. Plants help make soil formation possible. Therefore, the 
more vegetation, the faster soil tends to develop. Typically, there is little 
or no soil on steep mountain slopes. This is because gravity and water 
transport the sediment to lower elevations as fast as it is produced. 
Valleys usually contain thick soil deposits, as do broad, flat areas.

Figure 2 Well-rounded rocks found at a beach or in a streambed are evidence 
of physical weathering.
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Figure 3 Ice and snow can act to break down rocks to produce soil. What other 
weathering processes are at work in the photograph above?

Soil Horizons
If you looked at a vertical cross section of 
sediment from the surface down to a depth of 
several feet, you would see various layers of 
the soil. These layers of soil are what scientists 
call soil horizons. (See Figure 4.) The top layer, 
called the A horizon, contains more organic 
matter than the other layers. This layer 
provides nutrients to plants and contains 
enormous numbers of insects, microbes, and 
earthworms. The next layer down, called 
the B horizon (or subsoil), is a transition 
layer between the layers above and below. 
It contains less organic material than the A 
horizon. In the lowest layer, the C horizon, 
partially broken-up bedrock is easily identified. 
Organic material and organisms are scarce or 
absent there. The thickness of the layers varies 
greatly from location to location. However, 
these three layers are present in most soils.

Geo Words
soil horizon: a 
layer of soil that is 
distinguishable from 
adjacent layers by 
characteristic physical 
properties, such 
as structure, color, 
texture, or chemical 
composition.

Figure 4 Notice the three soil 
horizons in the diagram.
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Soil as a Natural Resource
Soil is a vital natural resource because it allows humans to grow food 
crops. Because soil takes so long to form, it should be considered a 
nonrenewable resource. Unfortunately, in many places around the world, 
including the United States, soil is being eroded away by wind and 
running water much faster than it is being formed. Soil is lost when rain 
or wind carries soil particles away from fields or construction sites that 
are left bare, without a cover of vegetation. Windbreaks (walls or rows 
of trees or other plants) can protect soil from wind. Contour plowing and 
terracing can also help to reduce soil erosion. In contour plowing, soil is 
plowed across the slope following contour lines. The rows formed help to 
slow the runoff of water. In terracing, sections of the slope are leveled off, 
giving the hill a step-like appearance. Another strategy is to always grow 
plants in unused fields. This helps to hold the soil in place. It also adds 
valuable nutrients to the soil when the plants die and decompose.

  Figure 5 The Dust Bowl provides a clear example of what can happen when soil is 
not considered in planning a community.

Some soils may be less suited for development than others. For example, 
soils that contain many rocks and large boulders may be expensive to 
dig out for development. Soils that drain poorly may require expensive 
drainage systems to protect buildings and property from flooding. 
During earthquakes, some water-saturated sandy or muddy soils undergo 
liquefaction. That is, they temporarily behave like a liquid. They therefore 
cannot support structures. You may have modeled this at the beach by 
jiggling wet sand. For a short time it flows like a liquid before becoming 
firm again. This happened in the 1989 Loma Prieta earthquake in 
California. Much of the damage during that earthquake was caused by 
liquefaction. Many buildings that were built over old, water-saturated 
landfill deposits collapsed. This happened because shaking caused the 
soil below them to liquefy and flow.

Checking Up
1. Describe three 

processes that are 
involved in physical 
weathering. 

2. Draw and label 
a diagram that 
explains the major 
features of the 
three main soil 
horizons. 

3. Describe two 
methods of 
preventing soil 
erosion. 

4. Why are some 
soils less suited for 
development?

Geo Words
contour plowing: the 
practice of plowing 
soil across a slope 
following contour 
lines to reduce soil 
erosion.

terracing: the practice 
of leveling off 
sections of a slope, 
giving the hill a 
stepped appearance, 
to reduce soil erosion.
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Think About It Again
At the beginning of this section, you were asked the following:

•  In what ways is soil part of the Earth systems (geosphere, atmosphere, hydrosphere, 
biosphere, and cryosphere)? 

• Are all soils the same?

• How is soil important in your life? 

Record your ideas about these questions now. Refer to your work on the classification 
of soils and soil-forming factors in your answers.

Reflecting on the Section and the Challenge
In this section, you read that there are different kinds of soils, and that soil can be 
classified and mapped on the basis of its physical properties and where it is found. You also 
read that you can test soil for various properties that might be desirable for specific uses. 
Soils can develop on weathered bedrock or on sediments deposited by rivers, glaciers, and 
wind. Think about how your plans for development in both Florida and Alaska will affect 
local soils. This will help you complete your Chapter Challenge.

Understanding and Applying

 1. What are the different soil types in and around your community? For each different 
type, describe the following characteristics. Organize your data in a table. 

a) appearance 

b) texture 

c) content (kind and amount) of organic matter 

d) other physical characteristics 

e) location(s) where it is found 

f) location(s) where it is being removed naturally or by human activity 

 2. Are there certain soils in your community that may be good or bad for agriculture 
or for development? Use data to support your answer. 

 3. Have you ever noticed changes in soils as you traveled? For example, you might 
notice the appearance of sandy soils as you get closer to the seashore, or the absence 
of soils as you enter a region with steep topography. From a trip you have taken, or 
in photographs you have seen of different regions, list some differences you may have 
noticed in soils. 

 4. Consider one soil type you have seen on a trip or in photographs. Describe how the 
characteristics of that soil can tell you something about the climate and geology of the 
region where it is found.
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 5. Preparing for the Chapter Challenge
Find out how upland soils and lowland soils differ. What are the processes that 
control their development? Apply what you have learned about slopes. What is the 
relationship between soils and slopes? How does the gradient of the surface and 
the rock type affect the flow of water above and through the soil and rocks? What 
measures will your development include to protect against soil erosion or any other 
disturbance of the soil? Be sure to examine the topography and soils for your potential 
sites in Florida and Alaska.

Inquiring Further
 1. Soils in your community

a)  Contact a state or local soil conservation agency, the cooperative extension service 
at your state university, or your state geological survey, to obtain a map of the soils 
in and around your community. Describe any correlation between soil type and 
current land use in your community. 

b)  Analyze the physical characteristics of a particular soil type or sediment type found 
in your community. Questions you might answer include: 
• Why is the soil a certain color in your area but a different color in an adjacent area? 
• Why do deposits of sand and gravel tend to be found only at lower elevations? 
• Why will some sediments or soils liquefy during an earthquake? 

c)  Describe a soil profile. To do this, you will need to find an area where you can 
observe 1 m (about 3–4 ft) of fresh, vertically layered soil (such as a riverbank). 
In your log, draw what you see in detail. Include measurements of the various soil 
layers. Describe each layer as completely as you can, including observations such as 
color, texture, composition, grain size, and grain shape. 

d)  Investigate soil erosion in your community. Write a report in which you describe 
the cause(s) of the problem and state what is being done to minimize damage. Offer 
your own suggestions for dealing with the problem. Include interviews with town 
officials, and/or local newspaper articles, if possible. 

Consult the EarthComm Web site at http://www.agiweb.org/education/earthcomm2/ 
for help with your research.

You can see the damage due to erosion before the 
problem was corrected.

Building a wall made of limestone blocks restored the 
area and prevented any further erosion.
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