Using a biodiversity index to compare areas

Created by Carolyn Klein

Objective:  To compare measurements of plant biodiversity in two field plots

Materials:  
Two distinct habitats or one large area divided into two sections; quadrants; calculators

Grade level:  10-12

Background information:
This activity is designed to provide students with a meaningful outdoor experience which allows them to objectively compare plant diversity between two areas.  Ideally, students might include all organisms in their survey to truly describe biodiversity, but plants are much easier to work with than animals.  The Shannon Weiner diversity index accounts for species richness and eveness within a habitat.  
Students do not need to be able to identify plant species by common or scientific name for this activity.  They can develop their own “working names” within their groups as they work.  It is important that they be able to identify different plants from each other and to isolate entire individual plants rather than counting several stems from the same plant as different plants.  Participating in plant identification activities before doing this lab is helpful so students begin to differentiate between species.  If your study area includes poison ivy, it is critical that students be able to identify this species in order to avoid it. 
Preparation:
1.  Plan for the space.  You’ll want to consider class size(s) and the size of the habitat.  It is helpful to spread student teams out through the habitat.  Depending on the vegetation, you may want to instruct students to sample plants just outside of the paths or you may want them to walk into the vegetation to do a transect of the habitat.  Consider issues of poison ivy, fire ants, etc.  If students need to stay on the paths, this will reduce the accuracy of the diversity measurement, but allowing students to figure this out is an important learning of the scientific method.

2. Plan for the class.  Teams of three to four work well.
3. Create quadrants.  Each team will need some boundary to mark the area they are sampling.  These can be constructed by taping four rulers together or be made from PVC piping.  Hula hoops might be used, but these would be very large for sampling.
4. Visit random.org to familiarize yourself with this tool.  Students will use this to determine their sampling locations.  Consider the size of your habitat to sample when changing the maximum on the random number generator.

5. Review the Prelab activity to familiarize yourself with the Shannon Weiner diversity index.
Activity:

Lab:  Comparison of biodiversity in Wolf Prairie 
Purpose:  Is there a measurable difference in biodiversity between the active restoration area in Wolf Prairie and the area which has not been managed? 
Hypothesis:  Include the two magic words (If and then) and answer the purpose question specifically.
Procedure:  Follow guidelines on rubric.  Procedure should explain how all data was collected and be clear to someone who was not present to do the work.  Yes! You may absolutely use the procedures below, but you will need to add some details.  Your goal is replicability!  Include your strategy for ensuring a random sampling of your area.
1. Teams of 6 people sub-divide into two sampling groups.  One sampling group will measure diversity in three quadrants in the managed area, the other will measure three quadrants in the unmanaged area.
2. Starting at the corner of the area, use a randomization tool to determine how many foot-lengths down the trail you will travel.  

3. At the designated foot-lengths, reach two foot-lengths into the field and put down the quadrant.  

4. Identify and count the plants in the quadrant, recording their working names and numbers in the data table.

5. Use the randomization tool to walk another number of foot-lengths down the trail.  Reach two footlengths into the field, put down the quadrant and repeat the count.

6. Compile the working names and numbers from the entire team – you will have one data table for the restored area and a second for the unmanaged area.

7. Use the Shannon-Weiner Diversity index to determine the relative diversity of the two areas as measured by your team.
Data:  attach (with tape or glue) the 3 data tables:  Your team’s restored area, team’s unmanaged area, and class data table.
Analysis questions: 
1. Why was the quadrant random sampling method used to determine biodiversity in the field rather than a census?

2. What steps were taken in the procedure to increase accuracy of our measurements?

3. Compare the species evenness, dominance and richness in the two areas measured.
4. Discuss the class results. (Assume accuracy of results.  Do not discuss design flaws or human error.) Did the managed area show greater diversity?  Give possible reasons for our findings.  

5. Why is diversity in Wolf Prairie an important goal?

Conclusion:  Was your hypothesis supported or refuted?  Justify your conclusion with data in an explanatory paragraph.  Describe at least three possible experimental design flaws and be sure to explain how each source may have affected your results.   Remember, design flaws are not the same as human error.  These are problems caused by the limitations of equipment or procedure.  
Hey – this could get messy.  It’s real science!  
Shannon-Weiner Diversity index – Restored area
	Species working name
	ni
	pi
	ln(pi)
	pi(ln(pi))
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Shannon-Weiner Diversity index – Unmanaged area

	Species working name
	ni
	pi
	ln(pi)
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Class Data 4th period - 
	Team
	H’ Restored area
	H’ Unmanaged area

	1
	1.62
	1.63

	2
	1.88
	1.71

	3
	1.58
	1.39

	4
	1.90
	1.17

	5
	1.90
	1.48

	6
	1.43
	1.55

	
	
	

	Average
	1.72
	1.49

	
	
	


Class Data 5th period
	Team
	H’ Restored area
	H’ Unmanaged area

	1
	.51
	1.33

	2
	1.85
	1.22

	3
	NA
	NA

	4
	1.43
	1.72

	5
	1.66
	1.61

	6
	1.78
	1.69

	
	
	

	Average
	1.45
	1.51


Class Data – 6th period
	Team
	H’ Restored area
	H’ Unmanaged area

	1
	1.44
	1.42

	2
	1.50
	1.09

	3
	1.54
	0.61

	4
	1.44
	1.03

	5
	1.88
	1.28

	6
	1.02
	2.18

	
	
	

	Average
	1.47
	1.27


