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Lesson:  Mount Pinatubo and the Lithosphere
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Individuals answer questions, with small groups for discussion. (Optional) Pairs of students on the computer.

Authors Bruce Howard

Summary

Students are introduced to the Earth System Science model. In this model, Earth events impact Earth's 
spheres, and sphere changes affect other spheres. Students read an article about the impact of volcanic 
eruptions on the lithosphere: constructive and destructive forces, the rock cycle, how volcanoes work, 
Earth's layers, tectonic plates, and volcanic landforms. Students answer review questions, take notes on 
event-to-sphere interactions and use a map to examine landforms associated with subduction of tectonic 
plates. Optional activities include graphing seismic data and using Google Earth to look at the landforms 
near volcanoes all over the world.

LESSON AT A GLANCE
Subject(s) Earth Science, Environmental Science

Grade/Level 8th–12th

Objective(s)

•	 Given an article about volcanoes and plate tectonics, students answer review questions.

•	 Students identify the event-to-sphere and sphere-to-sphere interactions.

•	 Given seismic data, students graph it and draw inferences about the relationship between seismic 
activity and observations above ground.

•	 Given maps of subduction zones, students make observations about the landforms associated with 
volcanoes.

Time 
Required

One to three 50-minute class periods, dependent on whether background article and questions are done 
in or out of class and use of extension activity.

Essential 
Question(s)

1. How are volcanoes formed?

2. What is the relationship between active volcanism and plate tectonics?

3. In what way are volcanoes a constructive force and part of the rock cycle? 

4. What is the impact of a volcanic eruption upon the lithosphere?
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Lesson 
Overview

Article
Students read four short articles and answer questions.

ESS Analysis

Students outline Event-Sphere and Sphere-Sphere interactions to describe the impact of a volcano on the 
Earth’s System.

Observation of Landforms from Maps
Students locate subduction zones and volcanoes and make observations about the landforms and 
constructive processes at work. (This activity has an optional Google Earth component.)

TEACHER PREPARATION

Subject 
Matter 

Overview

The teacher should read and understand the student articles, being ready to clarify where necessary. The 
article is a shortened version of one or more NASA articles. 

Astronauts Photograph Mt. Pinatubo. This article provides a nice overview of the eruption and 
images of changed landforms 
      http://earthobservatory.nasa.gov/Features/AstronautPinatubo/astronaut_pinatubo.php

We recommend reading articles from the additional resources section in preparation.

Materials

•	 (Recommended)	Print	one	copy	of	the	articles	in	advance	to	assign	as	homework.

•	 The	large	globe	map	should	be	printed	in	color.

•	 For	the	optional	Google	Earth	activity,	each	pair	of	students	will	need	computers	with	Internet	access	
and Google Earth software pre-loaded (http://earth.google.com).

•	 The	one-page	Event-to-Sphere	worksheet	and	the	large	globe	map	will	be	written	on.	

•	 Extension	activity	log	sheets	will	be	written	on,	but	may	be	done	in	groups.

Preparation

The teacher should be familiar with Google Earth.

(Optional) To save time, the teacher or technology specialist should download the Google Earth kmz file 
and have a means to distribute it to students. (http://www.volcano.si.edu/ge/gvp_world.kmz)

Before teaching the lesson, the teacher should become familiar with the concept of Earth System 
Science, Event-to-Sphere, and Sphere-to-Sphere interactions. The Internet article “What is Earth System 
Science?” at http://esseacourses.strategies.org/whatisESSPBL.html gives an overview of the ESS 
analysis approach.

Good background on the eruption of Mt. Pinatubo: http://geography.about.com/od/
globalproblemsandissues/a/pinatubo.htm

Differentiated 
Instruction

These activities are multi-faceted, so they should appeal to visual, auditory, and kinesthetic learners. 
They also provide a combination of analytic, creative, and practical cognitive tasks.

TEACHING THE LESSON

Lesson 
Management

Circulate around the room to ensure that every one is understanding and following the instructions. 

Review questions may be assigned as homework. There is value in either approach: having the students 
work together to address the questions, or working independently. See the Assessment section below 
for how to grade them.

Key concepts within each activity would be best reinforced if the review questions were discussed as a 
group after students complete them.

This lesson provides a number of options, so the teacher will want to plan according to student needs 
and age levels and available time and resources.

Teaching Tips Teachers should be familiar with the computer tools to be able to address specific questions about the 
interface.

Student 
Instructions See Student Worksheets.

http://earthobservatory.nasa.gov/Features/AstronautPinatubo/astronaut_pinatubo.php
http://earth.google.com
http://www.volcano.si.edu/ge/gvp_world.kmz
http://esseacourses.strategies.org/whatisESSPBL.html
http://geography.about.com/od/globalproblemsandissues/a/pinatubo.htm
http://geography.about.com/od/globalproblemsandissues/a/pinatubo.htm
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Student 
Worksheets

Students will write on the worksheets. Students will use their own paper or data logs for addressing review 
questions. An Extension activity is included with the Student Worksheets.

Lesson 
Resources

Google Earth: http://earth.google.com

Google Earth map of volcanoes 
   http://www.volcano.si.edu/ge/gvp_world.kmz

(alternate) Google Earth map of volcanoes 
   http://www.gearthhacks.com/forums/downloads.php?do=file&act=down&id=18191

Astronauts Photograph Mt. Pinatubo. This article provides a nice overview of the eruption and images of 
changed landforms. 

http://earthobservatory.nasa.gov/Features/AstronautPinatubo/astronaut_pinatubo.php 

ASSESSMENT & EXTENSIONS

National 
Standards

A.) Science as Inquiry

 1. Abilities necessary to do scientific inquiry
    c) Use technology and mathematics to improve investigations and communications.

D.) Earth and Space Science

 2. Geochemical cycles
    a) Each element on earth moves among reservoirs in the solid earth, oceans, atmosphere, and  

    organisms as part of geochemical cycles.
    b) Movement of matter between reservoirs are often accompanied by a change in the physical  

    and chemical properties of the matter. 

 3. Origin and evolution of the earth system
    c) Interactions among the solid earth, the oceans, the atmosphere, and organisms have resulted  

    in changes in the earth system. We can observe some changes such as earthquakes and  
    volcanic eruptions, but many processes such as mountain building and plate movements take  
    place very slowly.  

F.) Science in Personal and Social Perspectives

 1. Personal and community health
    a) Hazards and the potential for accidents exist. Regardless of the environment, the possibility  

    of injury, illness, disability, or death may be present. Humans have a variety of mechanisms  
    that can reduce and modify hazards.

 5. Natural and human-induced hazards
    a) Normal adjustments of earth may be hazardous for humans. As societies have grown,  

    vulnerability to natural processes of change has increased.
    c) Some hazards, such as earthquakes, volcanic eruptions, and severe weather, are rapid and  

    spectacular. But there are slow and progressive changes that also result in problems for  
    individuals and societies. 

    d) Natural and human-induced hazards present the need for humans to assess potential danger  
    and risk.

Assessment/
Rubric

This activity has review questions, map-related questions and extension questions which may be turned 
in for a grade.

http://earth.google.com
http://www.volcano.si.edu/ge/gvp_world.kmz
http://www.gearthhacks.com/forums/downloads.php?do=file&act=down&id=18191
http://earthobservatory.nasa.gov/Features/AstronautPinatubo/astronaut_pinatubo.php
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Additional 
Background 

Resources

NASA Earth Observatory. Provides a wealth of fascinating imagery and science about volcanoes and 
earthquakes http://earthobservatory.nasa.gov/NaturalHazards/category.php?cat_id=12 

EXPO 1996. Pinatubo: the Sleeping Giant Awakens. Website created by Filipinos in 1996 to showcase 
interesting topics about the Philippines http://park.org/Philippines/pinatubo/index.html

This Dynamic Earth. USGS site for plate tectonics 
http://pubs.usgs.gov/gip/dynamic/dynamic.html

The Smithsonian Institute Global Volcanism Program reports on current eruptions around the world and 
has extensive databases and archival resources for Earth's past active volcanoes and their eruptions. 
Includes monthly observations and seismic data and numerous educational resources. The GVP also 
maintains a Google Earth file which shows the locations of hundreds of volcanoes around the planet.
http://www.volcano.si.edu/world/volcano.cfm?vnum=0703-083 

Alaska Volcano Observatory
http://www.avo.alaska.edu/

The U.S. Geological Survey's Cascades Volcano Observatory website focuses on hazards, activity, 
history, and monitoring of volcanoes, with an emphasis on volcanoes of the Western United States.
http://vulcan.wr.usgs.gov 

Montserrat Volcano. Websites featuring information on an active volcano very close to the U.S. on the 
Caribbean island of Montserrat. http://www.mvo.ms/ and http://www.montserratvolcano.org/ 

Extension 
Activities

Quanlitative Data Analysis. (Worksheet/Log included) Students will learn to make use of qualitative data 
to draw conclusions. They will read articles and log daily observations to answer the question:
How did the quality of the environment around the volcano change as a result of the eruption?

Articles: 
•	 http://vulcan.wr.usgs.gov/Volcanoes/Philippines/Pinatubo/Publications/Wolfe/wolfe_report.html
•	 http://pubs.usgs.gov/fs/1997/fs113-97/
•	 http://www.volcano.si.edu/world/volcano.cfm?vnum=0703-083&volpage=var#bgvn_1605

Make a Seismometer. Hands-on activity created by the Challenger Learning Center at Wheeling Jesuit 
University for their Operation Montserrat volcano simulation in which students make a seismometer from 
ordinary household materials.

http://www.e-missions.net/om/pdf/HandsOn/Make%20a%20Seismometer.pdf

Graph Mt. Pinatubo. Hands-on activity created by the Challenger Learning Center at Wheeling Jesuit 
University for their Operation Montserrat volcano simulation in which students graph seismic activity of 
Mt. Pinatubo before its eruption. 
http://www.e-missions.net/om/3weeks/graphMtPinatubo.aspx

USGS Volcanoes Module. This interdisciplinary set of six lessons for grades 4-8 is definitely worth 
reviewing. Through the story of the 1980 eruption of Mount St. Helens, students examine "What is a 
volcano?", "Where do volcanoes occur and why?", "What are the effects of volcanoes on the Earth 
system?", "What are the risks and the benefits of living near volcanoes?", and "Can scientists forecast 
volcanic eruptions?"

http://edc2.usgs.gov/pubslists/teachers-packets/volcanoes/

    

http://earthobservatory.nasa.gov/NaturalHazards/category.php?cat_id=12
http://park.org/Philippines/pinatubo/index.html
http://pubs.usgs.gov/gip/dynamic/dynamic.html
http://www.volcano.si.edu/world/volcano.cfm?vnum=0703-083
http://www.avo.alaska.edu
http://vulcan.wr.usgs.gov
http://www.mvo.ms
http://www.montserratvolcano.org
http://vulcan.wr.usgs.gov/Volcanoes/Philippines/Pinatubo/Publications/Wolfe/wolfe_report.html
http://pubs.usgs.gov/fs/1997/fs113
http://www.volcano.si.edu/world/volcano.cfm?vnum=0703-083&volpage=var#bgvn_1605
http://www.e-missions.net/om/pdf/HandsOn/Make
20Seismometer.pdf
http://www.e-missions.net/om/3weeks/graphMtPinatubo.aspx
http://edc2.usgs.gov/pubslists/teachers-packets/volcanoes/

