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Lessons 19–20
Global Patterns of  
Earthquakes and  
Volcanoes

Prepare
In Lesson 18, students analyzed photographs and a world relief map to discover features and  
processes associated with canyon formation. In Lesson 19, students analyze and interpret data from 
additional maps to determine patterns in other features and processes typically found near canyons, 
including earthquakes and volcanoes. Then, in Lesson 20, students apply their new knowledge 
to determine the most likely place to look for other canyons in a Conceptual Checkpoint.

Student Learning

Knowledge Statement
Natural processes and features occur in patterns.

Concept 3: Patterns  
in Features and Processes
Focus Question

How do canyons around the world 
form?

Phenomenon Question

How can people use global patterns 
of Earth’s features and processes  
to predict canyon location?
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Objectives
 ▪ Lesson 19: Describe global patterns in locations of volcanoes, earthquakes, mountains, 

and canyons.

 ▪ Lesson 20: Determine the most likely location of a canyon on a map based on analysis  
of natural features.

Texas Essential Knowledge and Skills Addressed

3.7B Investigate rapid changes in Earth’s surface such as volcanic eruptions, earthquakes, 
and landslides. (Mastered)

5.3A Analyze, evaluate, and critique scientific explanations using evidence, logical reasoning, 
and experimental and observational testing. (Addressed) 

5.3B Draw or develop a model that represents how something that cannot be seen such 
as the Sun, Earth, and Moon system and formation of sedimentary rock works or looks. 
(Addressed) 

5.7B Recognize how landforms such as deltas, canyons, and sand dunes are the result 
of changes to Earth’s surface by wind, water, or ice. (Addressed) 

English Language Proficiency Standards Addressed

4A  Learn relationships between sounds and letters of the English language and decode 
(sound out) words using a combination of skills such as recognizing sound-letter 
relationships and identifying cognates, affixes, roots, and base words.

4G  Demonstrate comprehension of increasingly complex English by participating in shared 
reading, retelling or summarizing material, responding to questions, and taking notes 
commensurate with content area and grade level needs.
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Materials

Lesson 19 Lesson 20

Student Science Logbook (Lesson 18 Activity Guides C and D) ●

Science Logbook (Lesson 19 Activity Guides A and B) ●

Science Logbook (Lesson 20 Activity Guide) ●

Teacher Earth’s Features Photographs (Lesson 19 Resource A) ●

Present-Day Grand Canyon Figure 2 (Lesson 1 Resource D) ●

Earthquake and Volcano Maps (Lesson 19 Resource B) ●

World Relief Map (Lesson 18 Resource B) ●

Anchor chart ●

Anchor model ●

Grand Canyon  (Chin 2017) ●

Conceptual Checkpoint Map (Lesson 20 Resource) ●

Driving question board ●

Preparation None
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Lesson 20
Objective: Determine the most likely location of a canyon on a map based on analysis 
of natural features.

Launch  5 minutes 

Use the ideas that students generated at the end of the previous lesson to lead a class discussion 
about the important ideas that should be added to the anchor chart.

 ►What processes shape the features of Earth?

 ▪ We’ve learned about how weathering and erosion can break rock and move it. 

 ▪ Earthquakes cause cracks in Earth’s surface. 

 ▪ When a volcano erupts, the lava changes the landscape around it. 

 ►Describe the patterns of Earth’s features we have investigated.

 ▪ Mountains and volcanoes are found near the edges of continents, by the ocean. 

 ▪ Earthquakes happen near mountains and volcanoes. 

As students share, paraphrase their ideas into statements and add them to the anchor chart.

Agenda
Launch (5 minutes)

Learn (37 minutes)

 ▪ Revise Anchor Model  
(10 minutes)

 ▪ Evaluate What Scientists Say 
(7 minutes)

 ▪ Conceptual Checkpoint 
(20 minutes)

Land (3 minutes)
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Sample anchor chart: 

Earth Features

Rock Layers
• Fossils in the rock layers provide evidence of past environments, revealing changes over time.
• The oldest layers are at the bottom, and the youngest layers are at the top.

Weathering
• Weathering is a natural process that breaks rock into smaller pieces.
• Natural materials, including moving water, ice, wind, and plants, cause weathering.

Erosion
• Erosion is the process of moving weathered rock from one place to another. It can occur quickly or slowly.

 o Wind, water (both solid and liquid), and gravity are causes of erosion.
 o The rate of erosion is how quickly or slowly erosion occurs.

• The weathered rock that is moved by wind, water, or ice is called sediment.

Patterns in Earth's Processes and Features
• Natural processes shape Earth's features.
• Some of Earth's processes and features occur in patterns.

 o Mountain ranges (feature) often occur along the edges and in the middle of continents.
 o Earthquakes (process) often occur in bands along the edges of continents and in the middle 
of oceans.

 o Volcanoes (feature) often occur in bands along the edges of continents and in the middle of oceans.
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Learn  37 minutes 

Revise Anchor Model  10 minutes 

Display the anchor model, and have students discuss what features they want to add to the model  
and the explanation of the Grand Canyon’s formation.

Sample model revisions: 

 ▪ We could label the dark rocks we drew on our model as volcanic rock. 

 ▪ Maybe we should add a diagonal crack on a wall in the Grand Canyon like in the 
picture we saw. 

Sample explanation revisions:

 ▪ We investigated how rivers cause canyons to form by weathering rock layers over time and 
eroding the sediment. We should add that the Colorado River carved out the Grand Canyon 
over time. 

 ▪ We should add that a volcano must have erupted and formed lava that hardened on top of the 
rock in the Grand Canyon. 

 ▪ Maybe the crack in the wall is there because of an earthquake. An earthquake could have also 
caused rocks to fall. 
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The rock walls of the Grand Canyon have different-colored stripes. Fossils of animals and plants that are found 
in the layers we see tell us about the past landscapes of the area that is now the Grand Canyon. In the past, the 
area was covered with ocean waters, tropical waters, and land (both swampy and dry).
The Colorado River is at the bottom of the canyon and carved the canyon out over time. The water of the river 
continues to move over the rocks and weathers, or breaks, them into smaller pieces. The river then carries this 
sediment away through erosion. Sometimes wind also weathers rock into smaller pieces and carries it away. Plants 
grow in the rock and their roots break the rock. In some places, the rocks fall to the ground because of gravity. 
At some point, there was also volcanic activity in the Grand Canyon, as shown by some of the rock layers. Also, 
some of the rock layers do not line up exactly and have diagonal cracks along them, which could be evidence 
of past earthquakes.
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Evaluate What Scientists Say  7 minutes 

In Grand Canyon  (Chin 2017), read the page before the title page to students. The relevant text begins 
“Rivers carve canyons.” Then, turn to page 38 and read the first two sections (titled “How Canyons Are 
Carved” and “The Colorado River”).

 ►According to the reading, what was the most important feature that formed the Grand Canyon?

 ▪ The Colorado River was the most important feature that formed the Grand Canyon. 

 ►According to the reading, what processes did the Colorado River cause that led to the formation 
of the Grand Canyon?

 ▪ It said that weathering and erosion carved the canyon. 

 ►How does this compare with what we have learned?

 ▪ This matches what we put in our anchor model. 

Conceptual Checkpoint  20 minutes 

Tell students they will now complete a Conceptual Checkpoint to demonstrate their knowledge of the 
Concept 3 Focus Question How do canyons around the world form? Display the color version of the 
Australia relief map (Lesson 20 Resource) for students to reference as they write responses to the 
following prompt in their Science Logbooks (Lesson 20 Activity Guide). 

 ► Imagine you are planning an expedition to a canyon in Australia, like John Wesley Powell  
planned an expedition to the Grand Canyon. First, predict where a canyon might be found  
in Australia. Use the Australia relief map to identify an area to explore and mark it on your  
map. Then write an explanation, with evidence, describing why you chose that location. 

Content Area Connection: English
As students respond to the Conceptual 
Checkpoint, they can apply strategies for 
writing informative texts. For example, 
they might plan and revise their writing 
by using a flexible structure that includes 
a topic statement about their prediction, 
evidence that supports the prediction, 
elaboration that explains how the 
evidence relates to the prediction, and 
a concluding statement.

Differentiation
Students performing below expectations 
may benefit from seeing the maps 
of volcano and earthquake locations 
while completing the Conceptual 
Checkpoint.
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Sample student response: 

 ▪ I predict that there is a canyon to explore on the western coast of Australia. Canyons are carved 
from mountains, and the map shows high elevation on the west side of Australia. I also know 
that mountains and canyons are often found near volcanos and earthquakes, and those are 
usually found on the edges of a continent, so that is why I chose a location by the ocean. 

Conceptual Checkpoint
Students use their knowledge of relationships and patterns of Earth’s features and processes to  
identify an area where a canyon might be found in Australia. This Conceptual Checkpoint assesses 
students’ progress in understanding the Concept 3 Focus Question: How do canyons around the world 
form?

Evidence

Look for evidence that all students
 ▪ choose canyon locations that follow the same patterns as those observed in previous lessons (i.e., 

near mountains, volcanoes, and earthquake activity), and
 ▪ support their choice by using these patterns as evidence.

Next Steps

If students do not make the connection that canyons can be found near all three features or processes, 
guide them to think about the patterns they identified in Lessons 18 and 19 to help make their choice. 
Revisit the maps if necessary.

The difference between features  and processes  is often confusing to students. If students use the  
terms interchangeably, explain that Earth’s processes play a role in creating or changing Earth’s 
features.
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Land  3 minutes 

Display the driving question board, and briefly discuss progress made toward answering the Essential 
Question: How did the Grand Canyon’s features form? Draw attention to student questions related 
to how humans interact with the Grand Canyon (e.g., Is anyone still exploring the Grand Canyon? 
Do people dig for fossils there?).

Tell students that in the next lesson, they will begin to study how humans change natural features, 
such as rivers, by investigating the Concept 4 Focus Question: How do humans interact with Earth’s 
features and processes?


