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Summary

Students read an article about the impact of the volcanic eruption of Mount Pinatubo on the surrounding 
and global environment.  They read about the science of dendrochronology and its effectiveness in 
tracking such events as they affect tree growth.  Students work as Dendrochronologists to identify an 
eruption in Alaska.  And extension activity allows them to stretch their understanding of the carbon cycle, 
working to explain a change in the Keeling Curve following the eruption of Mt. Pinatubo.

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

Grade/Level 8th–12th

Objective(s)

•	 Given an article about geology, subduction, how temperature changes affected the biosphere, and 
the human impact, students identify the event-to-sphere and sphere-to-sphere interactions.

•	 Given background information on dendrochronology, and an illustration of tree rings found near an 
eruption, students draw inferences.

•	 As an extension activity, given background information on the relationship between CO2 and 
photosynthesis, students analyze two graphs showing the differences between expected CO2 and 
actual CO2 after the eruption.

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 on photosynthesis and CO2.

Essential 
Question(s)

1. How are volcanoes formed?

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

3. What is the impact of a volcanic eruption upon the biosphere? 

4. How do volcanic eruptions affect global CO2?
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Lesson 
Overview

Background Articles
Students read articles about Mt Pinatubo and Dendrochronology.  Review questions and Earth Systems 
Science analysis are suggested.

Activity - Work as a Dendrochronologist
Students examine an image of a sample tree slice from Alaska.  They apply their best investigative skills 
to “read” the tree rings and find out what year there was an eruption of Mount Katmai in Alaska.

(Extension) Untangling Not-So-Evident Evidence

Students explore the relations between eruptions, global CO2 and photosynthesis.

TEACHER PREPARATION

Subject 
Matter 

Overview

The teacher should read and understand the student articles, being ready to clarify where necessary. You 
may want to review this USGS lesson:  http://egsc.usgs.gov/isb/pubs/teach-pack/volcanoes/lesson5/
lesson5.html 

Additional background reading is provided in the Resources section below. We strongly recommend that 
the teacher read these additional articles in preparation. For the advanced/extension activity you should 
be familiar with the Keeling Curve. (http://en.wikipedia.org/wiki/Keeling_Curve) 

Materials

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

•	 One page Event-to-Sphere and Sphere-to-Sphere worksheet from prior lessons (see Mt. Pinatubo 
Lithosphere lesson)

•	 (Optional) Bring in or order an actual tree cross section for demonstration.

•	 You may print out this tree cross-section in color for demonstration: http://web.utk.edu/~grissino/
downloads/zuni%20doug-fir.jpg (The copyright holder has agreed to give permission for our use.)

Preparation

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.

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.

Terminology may be difficult for some students. You may want to provide a glossary or list of 
vocabulary words.

TEACHING THE LESSON

Lesson 
Management

•	 Circulate 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. 

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

Teaching Tips
The beginning of this lesson is intended to reinforce Earth System Science concepts presented in the Mt. 
Pinatubo Lithosphere lesson. Be sure to address the connections between lessons, thinking about the 
long-range effects of the event.

Student 
Instructions See Student Worksheet.

Student 
Worksheets

Students may use ESS analysis worksheet included in Lithosphere student worksheet or make notes on 
their own. Students may use their own paper or data logs for other components. 

http://egsc.usgs.gov/isb/pubs/teach-pack/volcanoes/lesson5/lesson5.html
http://egsc.usgs.gov/isb/pubs/teach-pack/volcanoes/lesson5/lesson5.html
http://en.wikipedia.org/wiki/Keeling_Curve
http://web.utk.edu/~grissino/downloads/zuni%20doug-fir.jpg
http://web.utk.edu/~grissino/downloads/zuni%20doug-fir.jpg
http://esseacourses.strategies.org/whatisESSPBL.html
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Lesson 
Resources

URLs Referenced in this Lesson: (NOT recommended for students)
http://pubs.usgs.gov/pinatubo/
http://www.rgisbc.com/colonisation.html 
http://www.ldeo.columbia.edu/news/2004/06_03_04.htm
http://egsc.usgs.gov/isb/pubs/teach-pack/volcanoes/lesson5/lesson5.html  

USGS
Download tree ring diagram 

http://egsc.usgs.gov/isb/pubs/teach-pack/volcanoes/lesson5/as5-1b.pdf 
Download tree ring worksheet 

http://egsc.usgs.gov/isb/pubs/teach-pack/volcanoes/lesson5/as5-1a.pdf 
More advanced study of dendrochronology

http://egsc.usgs.gov/isb/pubs/teachers-packets/globalchange/globalhtml/time.html 

Logs of Straws: — Dendrochronology.  
The study of tree rings can reveal much about the climate history of an area. History of 
dendrochronology and new computer involvement discussed.

http://egsc.usgs.gov/isb/pubs/teachers-packets/globalchange/globalhtml/time.html

The Ultimate Tree-Ring Web Pages. A site designed to be the go-to resource for all information about 
dendrochronology. Neatly organized and searchable. http://web.utk.edu/~grissino/

Paleo Slide Set: Tree Rings: Ancient Chronicles of Environmental Change. Slideshow with pictures 
and explanations of how tree rings are formed (slide 4) and how we can tell past and future climate 
changes from these rings (recommend slides 14 and 20).

http://www.ncdc.noaa.gov/paleo/slides/slideset/index18.htm

Talking Trees: A living diary of climate. Article on the first dendrochronologist and his desire to use tree 
rings to predict climate change. Many quotes from him as well as information on how this would be 
done. http://whyfiles.org/021climate/ringers.html

An Introduction to Dendrochronology. Short article with scientific names and definitions. 
http://www.ohio.edu/plantbio/staff/mccarthy/dendro/

Want to bring a tree ring sample to class? Here is a supplier.
http://www.outsourcesolutionsllc.com/science.html

ASSESSMENT & EXTENSIONS

National 
Standards

D.) Earth and Space Science

 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. 

http://pubs.usgs.gov/pinatubo
http://www.rgisbc.com/colonisation.html
http://www.ldeo.columbia.edu/news/2004/06_03_04.htm
http://egsc.usgs.gov/isb/pubs/teach-pack/volcanoes/lesson5/lesson5.html
http://egsc.usgs.gov/isb/pubs/teach-pack/volcanoes/lesson5/as5-1b.pdf
http://egsc.usgs.gov/isb/pubs/teach-pack/volcanoes/lesson5/as5-1a.pdf
http://egsc.usgs.gov/isb/pubs/teachers-packets/globalchange/globalhtml/time.html
http://egsc.usgs.gov/isb/pubs/teachers-packets/globalchange/globalhtml/time.html
http://web.utk.edu/~grissino/
http://www.ncdc.noaa.gov/paleo/slides/slideset/index18.htm
http://whyfiles.org/021climate/ringers.html
http://www.ohio.edu/plantbio/staff/mccarthy/dendro
http://www.outsourcesolutionsllc.com/science.html
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Assessment/
Rubric

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

Additional 
Background 

Resources

Highly Recommend
YouTube has a wealth of good videos about the eruption and aftermath, including some with decent 
science content. Titles and availability are always changing, so you will want to take an hour or so and 
find your favorite. 

http://www.youtube.com/results?search_query=mount+pinatubo+eruption+1991&aq=f 

The Laboratory of Tree-Ring Research is recognized worldwide as a preeminent center for the 
advancement of tree-ring techniques in the social and environmental sciences.
http://www.ltrr.arizona.edu/dendrochronology.html 

Charlotte Pearson. List of publications from a researcher in the area of tree ring research and volcanic 
eruptions. http://dendro.cornell.edu/personal/charlotte.php 
(Recommended) http://dendro.cornell.edu/articles/pearson2005a.pdf

Extension 
Activities

Extension Activity - Untangling Not-So-Evident Evidence: Graph interpretations and application of what 
students understand about photosynthesis.  Data reveals counter-intuitive results.  Articles below describe 
related factors. 

ATMO/BIO Debate. These two NASA articles on the surface appear to draw contradictory conclusions 
about the effect of volcanic eruptions upon the production/ absorption of CO2 and plant productivity. 
This would make a fascinating class debate or discussion.
•	 Large Volcanic Eruptions Affect the _Greener Greenhouse_ - June 5, 2002   http://www.gsfc.nasa.

gov/topstory/20020531volcano.html
•	 Large Volcanic Eruptions Help Plants Absorb More Carbon Dioxide From the Atmosphere - 

December 10, 2001 http://www.gsfc.nasa.gov/topstory/20011210co2absorb.html

An explanation that may help to resolve these conclusions may be found here: http://earthobservatory.
nasa.gov/Features/BorealThreshold/boreal_threshold3.php

    

http://www.youtube.com/results?search_query=mount+pinatubo+eruption+1991&aq=f
http://www.ltrr.arizona.edu/dendrochronology.html
http://dendro.cornell.edu/personal/charlotte.php
http://dendro.cornell.edu/articles/pearson2005a.pdf
http://earthobservatory.nasa.gov/Features/BorealThreshold/boreal_threshold3.php
http://earthobservatory.nasa.gov/Features/BorealThreshold/boreal_threshold3.php

