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Matchstick Forest Lab
	Author: Alex Ruff
Subject/Class: Biology

Grade Level: High School 
Standards: 

S1 C1 PO. 2 – Develop questions from observations that transition into testable hypothesis

S1 C1 PO. 3 - Formulate a testable hypothesis 

S1 C2 PO. 4 – Conduct a scientific investigation that is based on a research design

S1 C4 PO. 3 – Communicate results clearly and logically. 

S3 C1 PO. 1 – Evaluate how the processes of natural ecosystems affect, and are affected by, humans. 

S3 C1 PO. 3 – Assess how human activities can affect the potential for hazards.

S3 C2 PO. 5 - Evaluate methods used to manage natural resources (e.g., reintroduction of wildlife, fire ecology). 

Goals: SWBAT identify how lightening caused ground fires would affect traditional and present day ponderosa pine forest. 

Learning Objectives:

SWBAT identify how population density impacts fire severity. 

SWBAT develop a hypothesis regarding the impact of fire suppression techniques on forest ecology.  

Materials/Resources:
1 box of matches per lab group

1 cookie sheet per lab group 
Clay 
1 Bar-B-Que Lighter

1 fire extinguisher or water

Safety goggles for students

Ruler

	


Set-Up

a. Place a 1 inch layer of clay at the bottom of each of the cookie sheets.
b. Provide students a location to safely place all burnt and unburnt matchsticks following the lab. 
Part 1: Introduction (Time to Complete)

a. Pass out materials to each lab group. Every lab group should receive 1 cookie sheet lined with clay, 1 lab handout, and matches. Depending on classes and age of students you may want to wait to give the given number of matches when the procedure calls for them. (5 minutes) 

Part 2: Lesson (Time to Complete) 
a. Have students follow the procedures for the 1879 fire. (5 minutes)

b. Have students make a hypothesis about what they think would happen if lightning were to strike this forest. (2 minutes)

c. Go outside and light the historical forests on fire.  (5 minutes)

d. Have students record results (5 minutes)

e. Have students follow the procedures for the 1885 fire and record results (10 minutes)

f. Have students follow the procedures for the present day forest and write their hypothesis on what they think would happen if lightning were to strike this forest. (5 minutes)

g. Go outside and light the present day forest (5 minutes)

h. Have students record their results (3 minutes) 

i. If time remains have students analyze their results and record their conclusion. 

Part 3: Closure (Time to Complete)

a. Have students pull burned matchsticks from clay and throw in teacher designated receptacle and return all materials. 

Name___________________________

Date__________

Per__

Student Handout 1: Matchstick Forest Lab Sheet
Historical vs. Present Day Ponderosa Pine Forest Fire
SWBAT Identify how fire suppression techniques lead to the increase in large scale crown fires

Materials

· Matchsticks 

· Full matchstick =  Adult

· Half stick with match head = Adolescent

· Half match without a match head = Young

· Ruler

· Clay

· Cookie sheet

· Bar-B-Que lighter

· Water or fire extinguisher

· Safety goggles 

Procedure 

Historical Forest

· 1879

a. Place five adult trees representing full matchsticks on your forest floor. Make sure that they are facing match head up. 

b. Ensure that they are all evenly spaced apart. (Trees will not succeed as well if they are competing with close neighbors)

c. Write your hypothesis in the area below labeled “hypothesis”

d. Take your forest outside of the classroom where it will be lit by your instructor.

e. Complete Data table 1 for the number of trees in your historical forest that were consumed and the area in cm² that was consumed by your fire. 

f. Remove your dead trees and place them in the __________

2. 1885

a. Now add 10 young trees that are evenly placed from the remaining trees.

b. Have your instructor light your forest again. Complete data table 1 for the number of mature trees in your historical fire that were consumed and the area in cm2 that was covered by the fire. 

Present Day Forest

1. 1900 

a. Place 12 young trees in any area of your forest. Do not allow the trees to physically touch.

2. 1915

a. Change 8 young trees to adolescent trees and add 12 more young trees.

3. 1940

a. Change 8 young trees to adolescent trees, change 6 adolescent to a mature tree, and add 12 more young trees.


4. 1955

a. Knock 5 adolescent trees to the ground as dead trees. 

b. Change 8 young trees to adolescent trees,

c. Change 4 adolescent trees to adult trees

d. Add 9 more young trees.

5. 1970 

a. Knock 3 mature trees to the ground as dead trees. 

b. Change 10 young trees to adolescent trees add 10 more young trees. 

6. 2001

a. Knock 1 mature tree and 3 adolescent trees to the ground as dead trees.

b. Change 5 adolescent trees to mature, change 4 young trees to adolescent, add 10 young trees. 

7. Write your hypothesis in the area below labeled “hypothesis”

8. Take the present day forest outside and await your instructor to light your forest. 

9. After your fire has gone out count the number of dead trees and measure the area that was consumed by your fire in cm². 


Hypothesis:

If the historical forest is at a 20˚ slope and a fire starts at the bottom, then __________________________________________________________________________________________________________________________________________________________________________

If the present day forest is at a 20˚ slope and a fire starts at the bottom, then __________________________________________________________________________________________________________________________________________________________________________

	Data Table 1
	 
	 

	Historical forest
	Number of trees consumed
	Area of forest consumed (cm2)

	Fire 1 (1879)
	
	

	Fire 2 (1885)
	
	

	Present day Forest
	
	

	Fire 1 (2013)
	 
	 


Results

What does your data say about your experiment? What happened?

Discussion

Did your data support your hypothesis? Why or why not? 

Post Lab Questions 

1. What was one difference between the way forest in the past and the present day forest were managed?

2. How have wildfires changed from the historic to the present?

3. Were these wildfire changes illustrated by your results? Why or why not? 

4. What part of the wildfire triangle was affected most by the difference between the historic and present day forest? 

5. What kind of fire was simulated by the fire in 2013? 

6. What recommendations would you give to the U.S. Forest Service to help limit the number of destructive forest fires? 
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