
EarthComm
342

Chapter 3  Minerals, Rocks, and Structures

Learning Outcomes
In this section, you will

• Determine the ages of the 
rocks of the United States.

• Understand the general 
geology of the United States.

• Examine the major 
physiographic provinces 
in the United States.

Think About It
The oldest rocks that have been found on Earth are almost four 
billion years old. 

•   If you were instantly transported to another part of the United 
States and given only a geologic map, how could you find your 
way home using only the local bedrock as your guide? 

Record your ideas about this question in your Geo log. Include 
a quick sketch. Be prepared to discuss your responses with your 
small group and the class.

Investigate
In this Investigate, you will explore two kinds of maps that 
describe the geologic history of the United States. You will begin 
by studying a geologic map of the United States. You will then 
compare what you learn from that map with one showing the 
physiographic regions of our country.

Section 8 Geology of the United States
What Do You See?
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Part A: Bedrock Geology of the 
United States

 1. In your small group, start by examining 
the geologic map of the United States 
shown on the next page. The map 
shows bedrock by geologic age. Using 
the legend of the map, identify all the
areas of the United States with the 
following ages: Precambrian, Paleozoic, 
Mesozoic, and Cenozoic. For the 
subdivisions of these major time 
divisions, refer to the geologic time 
scale in the previous section. These 
major divisions of geologic time include 
all of Earth’s history, so all areas of the 
United States fall into one of them. 

Like other skilled professionals 
(for example, surgeons, engineers, 
carpenters, and auto mechanics), 
geologists try to think carefully about 
a project before they begin to work on 
it. Inspect the map very carefully before 
you begin your work. Try not to feel 
overwhelmed by all the detail you see 
on the map. You will see that in some 
parts of the United States, large regions 
have rocks that fall into only one of the 
major age divisions. In such regions, 
the geology is likely to be fairly simple. 
In other regions, the geology is very 
complicated and there are many 
small areas with bedrock of very 
different ages. 

 2. Geologists often need to make 
generalizations so that they can see 
patterns that hide in masses of detail. 
In this exercise, you will need to make 
generalizations when you are working 
with regions of the United States with 
complex geology. 

a) Use the geologic map of the United 
States to estimate the position 
of boundaries between areas 
with bedrock of the following 
ages: Precambrian, Paleozoic, 
Mesozoic, and Cenozoic. Draw 

these boundaries on a blank map of 
the United States. The boundaries 
can be somewhat approximate 
in their positions. Use a pencil to 
draw the boundaries, because you 
will probably change your mind a 
number of times and need to erase 
some lines. 

b) Using colored pencils, make each of 
the major divisions of geologic time 
the following colors: 
• Precambrian, red 
• Paleozoic, yellow 
• Mesozoic, blue 
• Cenozoic, green 

c) For complex regions, do not try to 
duplicate the patterns that you see. 
Instead, simplify them by drawing 
a single region and coloring it with 
“candy cane” stripes of colors that 
correspond to the range of ages 
that are represented in that region. 
Geologists know that there is no 
single “right” answer. Some of 
you will decide to generalize more 
than others.

 3. After your group has finished the 
map, compare it with maps made by 
other groups. As a class, discuss the 
differences among the maps made by 
different groups. 

a) Record the major differences in 
your log. 

 4. Use the simplified geologic map of the 
United States that you have made to 
answer the following questions: 

a) Can you detect any system or 
regularity to the pattern of colors? 
In your log, describe what you see. 
What do you think might have 
caused such a pattern? 

b) In what regions did you have to 
make the greatest generalizations? 
Why do you think that is the case? 

Section 8  Geology of the United States
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Geologic map of the United States.
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Section 8  Geology of the United States

 5. For each of the major time divisions, 
make a survey of the kinds of rocks 
it contains. To do this, you need to 
examine the various areas of the 
geologic map and then use the legend 
to get an idea of the general rock type 
present (sedimentary, intrusive igneous, 
volcanic igneous, or metamorphic). 

a) In your log, make a list of the most 
common rock types found in each of 
the major geologic time divisions. 

b) Where are the oldest rocks in the 
United States? What kind of rocks 
are they? 

c) Where are the youngest rocks in the 
United States? What kind of rocks 
are they?

Part B: The Geology of the 
Physiographic Regions of the 
United States

 1. Below is a list of several of the major 
physiographic regions of the United 
States.
 1 Eastern Coastal Plain
 2 Allegheny Plateau
 3 Valley and Ridge
 4 Blue Ridge Province
 5 Piedmont
 6 Central Lowland
 7 Great Plains
 8 Rocky Mountains
 9 Colorado Plateau
10 Basin and Range
11 Columbia Plateau
12 Sierra Nevada
13 Pacific Border
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a) Compare the geologic map of the 
United States and the map outlining 
the major physiographic regions 
of the United States. In your log, 
describe the geologic characteristics 
of each of the physiographic regions. 
Focus on the rock types of the 
region, the ages of the rocks in the 
region, and the map pattern of the 
rock units in the region. 

 2. You can use what you have learned so 
far about how different rock types form 
and how they are exposed at Earth’s 
surface to interpret the geologic history 
of the major physiographic regions of 
the United States. 

a) In your log, write a brief geologic 
history of each region. Focus on how 
the rocks present may have formed, 
how they may have been exposed so 
that they are visible today, and where 
the regions lie geographically (on the 
coast, in the mountains, and so on).

EARTH’S CONTINENTS

In the Investigate, you examined a geologic map of the United States. 
You explored what you could learn about the country’s geologic history 
from this map. You then looked at a map of the physiographic regions 
of the United States. You compared the information on the two maps. 
This comparison helped you to understand that North America has a very 
long geologic history. The same is true of Earth’s other major continents. 
Rocks as old as three billion years are found on all of the continents. 
In some places, rocks almost four billion years old are still preserved. In 
earlier sections in this chapter, you read about the processes that shape 
the geology of the continents. These processes operate on time scales that 
are much shorter than the total span of geologic time. That is why the 
geology of the continents is so complex. The processes have had so long 
to operate.

Digging Deeper
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Section 8  Geology of the United States

Until the 1960s, most geologists thought that Earth’s continents 
have always stayed in the same place. Geologists now know that the 
continents have moved relative to each other. One continent can be split 
apart into two or more continents. Two or more continents can collide 
to form a single continent. The processes that cause these changes in 
continents are called plate tectonics. 

North America has not always looked the way it does today. About 200 
million years ago, North America was part of a single giant continent. 
You need to realize that 200 million years is a short time, geologically 
speaking. This giant continent was called Pangea. Then Pangea split 
apart. The pieces drifted apart from one another to form today’s 
arrangement of continents. The present outline of North America is 
in a sense just an “accident.” It resulted from how Pangea split apart.

The Canadian Shield is shown in Figure 2 on the next page. The Canadian 
Shield seems to be the nucleus of North America. It is composed of 
granite and gneiss. The rocks in this area are 3.5–3.7 billion years old. 
They extend down into the northern United States, near Wisconsin and 
Minnesota. Throughout later geologic time, more rocks were added 
to North America around that old Precambrian nucleus. The process is 
called continental accretion. Continental accretion is the result of the 
movement and collision of Earth’s lithospheric plates. For a long time, 
geologists were frustrated. They could not account for how North 
America developed through geologic time. The development of the 
theory of plate tectonics was a big step forward. 

Figure 1 Generally accepted reconstruction of Pangea, in the Permian 
Period of geologic time, 250 million years ago.

Geo Words
plate tectonics: a 
theory in which the 
lithosphere is divided 
into a number of 
plates that move 
relative to one 
another.

Pangea: Earth’s 
most recent 
supercontinent, which 
was rifted apart 
about 200 million 
years ago.

continental accretion: 
the growth of a 
continent along 
its edges.

EC_Natl_SE_C3.indd   347 7/11/11   2:09:35 PM



EarthComm
348

Chapter 3  Minerals, Rocks, and Structures

Figure 2 The Canadian Shield is composed of very old igneous rocks and forms 
the nucleus of the North American continent.

Long, narrow mountain ranges are found in many areas on Earth. There 
are two major mountain ranges in North America. One is the Appalachian 
mountain range. It is located in eastern North America. (See Figure 3.) 
The other one is the Cordilleran mountain range. It is located in western 
North America. The geology of such mountain ranges is very complex. It 
involves many processes related with the collision of lithospheric plates. 
These include uplift, subsidence, erosion, deposition, deformation, 
metamorphism, igneous intrusion, and volcanism. 

Figure 3 The Appalachian Mountains are a continuous range stretching from 
southern Canada to Georgia.
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Between the major mountain ranges of North America, the crust is very 
stable. Folding, faulting, and igneous activity are uncommon. At certain 
times in the geologic past, the sea level was quite low. During that time, 
this large central area underwent slow erosion. At other times, the sea 
level was quite high. During that time, a shallow sea covered more than 
half of North America. It was no deeper than a few hundred meters. 
The area received widespread thin layers of sediment. The sediment was 
eroded from the mountains to the east and west. Do you find it difficult 
to believe that a sea covered North America? There is evidence for such a 
sea. Marine animals like mollusks have been found in flat-lying shales and 
limestones in places such as Iowa.

Figure 4 What kinds of rocks do you think are found below the flat-lying 
landscapes of Kansas?

Section 8  Geology of the United States

Checking Up
1. Explain the process 

by which new 
material is added 
to a continent. 

2. What is the 
name of the 
supercontinent that 
existed 200 million 
years ago? 

3. Explain why 
the geology of 
continents is so 
complex.

4. What types of 
rocks would you 
expect to find in 
Nebraska?

Think About It Again
At the beginning of this section, you were asked the following:

•  If you were instantly transported to another part of the United States and 
given only a geologic map, how could you find your way home using only 
the local bedrock as your guide? 

Record your ideas about this question now. Describe the general geology and 
the major physiographic regions of the United States in your answer. 
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Reflecting on the Section and the Challenge
As you design your museum exhibit, you will need to demonstrate how the geology and 
geologic history of your region fits into the larger geology and geologic history of the 
United States. You can use maps to show visitors how your region’s geology is similar 
to and different from other parts of the country. You might also want to use an audio 
recording to explain and give reasons for these similarities and differences. In this way, 
you can highlight the role of tectonic forces in forming your region and other places in 
the United States. 

Marble being extracted from a quarry.

Understanding and Applying

 1. Locate your community (or state) on the geologic map of the United States. 

a)  How does the age of the rocks near your community (or state) compare with the 
age of the surrounding rock units? 

b)  How does the size (surface area) of the rock units near your community compare 
with the size of other units in the United States? How do you explain the difference? 

c)  How does the general shape of the rock units near your community compare 
with the general shape of other units in the United States? How do you explain 
the difference? 
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 2. a) What are the most common rock types exposed at the surface in the United States? 

b) How might you explain the reasons for your answer? 

 3. From the results you obtained in the Investigate, do you think that the United States 
has grown, shrunk, or stayed about the same size through geologic time?

 4. Preparing for the Chapter Challenge

In your exhibit, you will want to include information about what makes the geologic 
history of your region unique. Write a paragraph or two that you could include as 
background information for your exhibit. 

Inquiring Further

 1. Development of the Appalachian Mountains

Do some research on the Internet or at the library on the history of development 
of the Appalachian Mountains. When and how were the mountains formed?

Section 8  Geology of the United States

The Appalachian Mountains.
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