
June 28, 2017  E13-2 

 
Lesson Overview: Students will create a human 
model demonstrating how fire scars are formed 
on a tree trunk. Then they will examine a cross 
section from a fire-scarred tree that is provided in 
the trunk and describe its fire history. 
 
Lesson Goal: To increase students’ understanding 
of how trees can survive fires, how fire scars are 
formed, and how some trees have survived 
frequent fires.  
 
Objectives:  
• Students can calculate the years between fires from a sample. 
• Students can find the longest, shortest, and average intervals between fires. 
• Students can write a report that summarizes the fire history of the tree. 
 

Standards:   1st 2nd 3rd 4th 5th 
CCSS--ELA Speaking and Listening 2,5,6 2,5,6 2,5,6 2,5,6 2,5,6 
  Reading Informational Texts 4,10 4,10 4,10 4,10 4,10 

EEEGL Strand 1 A,B,C,E,F,G 
A,B,C,E,

F,G 

NGSS 
Structure, Function, and Informational 
Processing LS1.B         

  
Earth's Systems: Processes that Shape 
the Earth   ESS1.C   ESS1.C   

  
Inheritance and Variation of traits: Life 
Cycles and Traits      LS1.B     

 
Teacher Background: Fire has been a part of the history of most forests in North America for 
thousands of years. Tree growth rings and fire scars (scars made by fires on tree trunks) tell 
about a forest’s fire history. In this activity, students participate in a short drama that helps 
them visualize how fire can scar a tree without killing it. Then they make observations, record 
data, and use it to imagine and tell the history of a single tree that has survived several fires 
during its lifetime. Note that each trunk has its own, unique fire-scarred tree cookie and a 
completed version of the handout for that cookie. The handout key shown below is just an 
example. 
 

13-2. Story of a Fire-scarred Tree 
 

Subjects: Science, Mathematics, 
Reading, Writing 
Duration: Two half-hour sessions 
Group size: Whole class 
Setting: Classroom. Second part of 
activity will be at a station where 
students work 1-2 at a time. 
New FireWorks vocabulary: catface, fire 
scar 
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Fire scientists use many specialized terms to describe fires and their effects. For this grade level, 
we simplify a bit. We use surface fire – a term that students learned when they modeled the 
parts of a living tree (Activity E09) – to mean fires that burn underneath the large trees in a 
forest without killing them. However, surface fires actually can kill even very large trees by 
killing their cambium or roots. At this grade level, we might refer to that kind of fire as a “very 
hot” surface fire. At higher grade levels, we use more precise technical terms: low-severity fire 
for fires that kill few or none of the mature trees, and stand-replacing fire for fires that kill most 
of the mature trees (because a new generation of trees must develop to replace the ones killed 
by fire). 
 
We also simplify for this grade level by assuming that a tree produces one (and only one) 
growth ring each year. That is not always true, as student learned in Activity 13-1. My Tree 
Autobiography: Seeing History through Trees’ Growth Rings.  
 
Materials and preparation:  

• Find a small whisk broom (or fold orange construction paper into a fan) and a piece of black 
plastic or cloth about 25 cm inches wide and 0.5-1.0 m long. 

• Make 1 copy/student of Handout E13-2-01. A Tree’s Story. 

• View the video at www.youtube.com/watch?v=MyFBYQh_S_M to see how the human 
model of fire scar formation works. The model is also described in Step 3 below. 

• Download and project E13_2_FireScars.pptx. 

• Display the long poster that shows a fire-scarred tree trunk (LifesizeFireScar.pptx). Hang it 
so its bottom reaches the floor. NOTE that this poster is about 50% of actual size.  

• Display the fire-scarred tree cookie from the FireWorks trunk. You will examine it with the 
class, so try to stand it up against the board or a wall. Later, students will study it 1-2 at a 
time to complete the handout. At that point, lay it down on a table so they can examine it 
closely. Note: Every FireWorks trunk contains a different specimen. Your trunk contains a 
copy of Handout E13-2-01 with the data from your specimen. The answer key at the end of 
this lesson just one example, showing data from tree 51-25-031. 

Procedure: 

1. Start by examining the long poster of the fire-scarred tree trunk with the class. (If you do 
not have the poster, you can project the PowerPoint LifesizeFireScar.pptx. Have students 
ever seen a scar like this on a tree trunk? It is called a catface. What caused the scar? 
Anything that scrapes away the tree’s bark and kills part of its cambium can create a 
catface. Fire-scarred catfaces usually start from the ground, are triangular, and have vertical 
creases in them. Have a few students stand in front of the scar. Have them reach up as high 

                                                           
1 Moody, Tadashi J.; Fites-Kaufman, JoAnn; Stephens, Scott L. 2006. Fire history and climate influences from forests 
in the northern Sierra Nevada, USA. Fire Ecology. 2(1): 115-141. 

http://www.youtube.com/watch?v=MyFBYQh_S_M
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as they can. Can they reach the top of the scar? Explain that the photo is only about half the 
size of the actual tree, so the scar would actually reach much higher than is shown here. 

2. Give each student a copy of Handout E13-2-01. A Tree’s Story. Discuss the close-up photo 
on the handout: Where do the dark vertical creases come from – the ones that the red 
arrows point to? Each crease shows where the tree grew new wood after a fire, from the 
undamaged cambium at the edge of the damaged wood. The creases are fire scars. 

3. We are going to do an activity together, as a class, to learn more about how fire scars form.  

a) One student stands up and holds his/her arms out in a circle, forming a ring that 
represents the tree’s cambium – the layer under the bark that is essential for continued 
growth.  

b) One student acts as a surface fire. He/she uses the whisk broom to “burn” from one side 
of the tree around to the other side and then continues on away from the tree. Explain: 
This is a surface fire. It might kill a few trees, but it is not “hot” enough to kill very many, 
like a crown fire would.  

c) Interview the “tree.” Ask 
how he/she felt during 
the fire. Point out that 
the tree is still alive, since 
it is talking!  

d) Explain: The tree is alive, 
but the fire was hot 
enough to kill a little of 
the cambium, the area 
where the student’s 
hands are. Drape your 
piece of black cloth or 
plastic over the “killed” 
section to remind the 
class that these cells are 
dead and cannot produce 
a new growth ring the 
next year.  

e) Explain: A year has gone 
by. Get two more students to help, one standing on each side of the “tree.” They are the 
next year’s growth ring. Each places a hand against the arm of the “tree,” right at the 
edge of the area killed by fire (which is covered in black). They can’t cover the black area 
because those cells are dead, unable to divide anymore. 

f) Get two more students to represent the tree’s growth in the second year after fire. They 
place their hands on top of those of the last two students. Their hands can overlap the 

Figure E13-2-01. Students build a living model of tree 
cambium and fire scar with their hands.  
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black cloth a little, curling around the fingertips that represent last year’s growth. This 
shows that the cells at the edges of the scar divide both outward and laterally, so wood 
is beginning to grow over the scar. This is how the “bubble” of growth forms at each 
side of a fire scar.  

g) Use more pairs of students to represent more years of growth after fire so they can see 
how the new wood curls over the old scar. 

h) Point out that fire created two vertical creases in the wood – one on each side of the 
catface.  

i) If you wish, have another surface fire and form two more bubbles of postfire growth, 
one on each side of the catface.  

j) Explain: Sometimes the growing wood from the two sides of the fire scar comes 
together from both sides. Do you see how that could happen? Then the bark covering 
the live wood also comes together. Eventually, the bark hides the scar from anyone who 
doesn’t know about fire scars. To those “in the know,” like this class, a sort of caved-in 
look suggests that the tree has survived many surface fires and has had a long time to 
heal.  

4. With the class, examine the fire-scarred tree cross section from the trunk. Explain: Scientists 
cut this specimen from a tree or stump on the Plumas National Forest so they could learn 
about the forest’s fire history. To learn how scientists can get a specimen without cutting 
down a live tree, go through the presentation E13_2_FireScars.pptx. (The 6 slides are 
shown below.) 

5. Discuss the fire-scarred tree specimen in the trunk. Can they see the vertical creases of 
some fire scars? Can they see how bubbles of wood grew part-way over the scar after each 
fire? Some of the bubbles may have lost their rounded edges because later fires burned the 
outer wood away. 

 

Slides from E13_2_FireScars.pptx 
Slide 1 

 



June 28, 2017  E13-2 

Slide 2 

 
Slide 3 

 
Slide 4 

 
Side 5 
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Slide 6 

 
 
 
 
 
Assessment:  

1. Explain to students: You will use words and mathematics to describe the fire history of the 
tree specimen from the trunk. You will work on the handout at an activity station, 
individually or 2 at a time.  

2. Work with the students as a class to answer Question 1 and start on Question 2. See the 
Sample answer key to Handout E13-2-01 below for an example.  

3. If the students have not done division yet, skip Question 6 and the corresponding part of 
their report. 

4. The final question on the handout requires some outside research on human history. It is 
not essential to understanding the science of fire history, but it will help give students some 
sense of the age of the tree cookie and the length of time during which surface fires visited 
regularly. 

 
Evaluation: See the answer key to Handout E13-2-01 for the specific fire-scarred tree cookie in 
your trunk.
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Handout E13-2-01. A Tree’s Story 
Name: _____________________ 

1. Draw 3 more arrows above to show where the fires scarred the 
right side of the catface.  

2. Look at the fire-scarred tree cookie in your classroom. In the 
table on the right, under “Fire year,” write the date of every 
fire scar on the tree cookie. Write the dates in order, from the 
most recent to the oldest. You might not need all the lines.  

3. Figure out how many years occurred between fire years. To do 
that, subtract each date from the date above it and write the 
answer under “Years between fires.” 

4. What is the longest time between fires? ________ years 

5. What is the shortest time between fires? ________ years 

6. What is the average time between fires? That is the total of the 
“Years between fires” column divided by the number of entries 
in that column. _____ 

7. Write a report of your results. Give it a title, author (you), and 
date. Write at least 1 paragraph. Use complete sentences. Tell 
the reader how many fires the tree experienced, the longest 
and shortest time between fires, and the average number of 
years between fires. Tell the reader if the average is shorter or 
longer than your lifetime. Tell the reader at least 1 fact from 
human history that occurred during the tree’s lifetime.  

Fire year 
Years between fires 

 
 

 
 

 
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

  
    

  
  

  
  

  
  

    

This is a close-up picture of a catface. It shows scars 
from three fires. Three arrows show where the fires 
scarred the left side of the catface. 

First fire 
Second fire 
Third fire 
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Sample answer key to Handout E13-2-01 - for Tree 51-25-032 
Actual answers will depend on which tree cookie is in your trunk. 

1. Draw 3 more arrows above to show where the fires scarred the 
right side of the catface.  

2. Look at the big fire-scarred tree cookie in your classroom. In 
this table, under “Fire year,” write the date of every fire scar 
marked on the tree cookie. Write the dates in order, from the 
most recent to the oldest. You might not need all the lines.  

3. Back at your desk, figure out how many years occurred 
between fire years. To do that, subtract each date from the 
date above it and write the answer under “Years between 
fires.” 

4. What is the longest time between fires? 22 years 
5. What is the shortest time between fires? 5 years 
6. What is the average time between fires? That is the total of the 

“Years between fires” column divided by the number of entries 
in that column. 10.2 years 

7. Write a report of your results. Evaluation: Does the report have these items? 
• title 
• author’s name  
• date 
• 1 paragraph or more 
• complete sentences 
• how many fires the tree experienced 
• the longest and shortest time between fires 
• the average number of years between fires 
• Statement: whether the average is shorter or longer than the author’s lifetime 
• 1 fact from human history – will require some outside research by the student 

                                                           
2 Sampled for the following study: Moody, Tadashi J.; Fites-Kaufman, JoAnn; Stephens, Scott L. 2006. Fire history and climate 
influences from forests in the northern Sierra Nevada, USA. Fire Ecology. 2(1):116-141. 

Fire year 
Years between fires 

1840 
11 

1829 
7 

1822 
10 

 1812 
 7 
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 6 
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 1788 
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 1766 
 18 

 1748 
  

  

First fire 
Second fire 
Third fire 


