
Biodiversity and Ecosystems 
Biodiversity is critical in any self-sustaining environment. Complex and diverse 
ecological systems are made up of many organisms and a huge variety of interactions. 
Simple ecosystems have few organisms, few interactions, and are often fragile. All 
ecosystems, whether diverse or sparse, involve an intimate interaction of living things 
with their abiotic environment. Biodiversity implies variety, and variety in an ecosystem 
often ensures a greater chance of survival in a changing world. 

The Earth is losing its biodiversity at a worrisome rate. Humans simplify ecosystems for 
many reasons: to increase the agricultural base, to make way for cities and industrial 
zones, or for aesthetic reasons, such as making lawns and gardens. This practice has 
direct effects upon many abiotic factors within an environment. The air temperatures 
found in cities, for instance, are usually significantly higher than that in surrounding, non-
urbanized areas. Such cities are said to produce heat islands. An area’s biodiversity has 
profound effects upon the physical and biological makeup of an ecosystem. 
 
OBJECTIVES 
In this experiment, you will 

• Examine how biodiversity affects an environment’s temperature. 
• Determine how animal diversity changes in different environments. 
• Work with your classmates to compare biodiversity in areas with different plant 

patch sizes. 
 
MATERIALS 

computer notebook 
Vernier computer interface meter stick 
Temperature Probe string or twine 
Logger Pro   

 
PROCEDURE 
1. Choose two sites, one that is diverse with a fair variety of different types of plants. 

Call this Site A. Find a simple site, such as a grassy lawn. Call this Site B. Two such 
sites might be like those shown here: 

   



Site A   Site B 
2. Connect the Temperature Probe to the computer interface. Prepare the computer for 

data collection by opening the file “15 Biodiversity” from the Biology with 
Computers folder of Logger Pro. 

Site A: 

3. Using a meter stick, measure out a one-square meter area at Site A. Mark the area 
with string or twine. 

Identifying organisms 

 4. Examine this area closely. Your group will need to make several decisions: 
• How will we identify an organism? What is a grass organism? One blade? A group 

from one set of roots? A patch of grass? 
• How will we count similar organisms? If there are thousands of one type of 

organism in your area, do you count each one, or find ways of estimating? What 
ways of estimating are reasonably accurate? Since many animals and birds move in 
and out of an area, over what time period will you count organisms? 

• How will we identify a plant patch? A patch of one type of plant is an area of 
similar plants that are physically separate from another area of similar plants. 
Patches need not be the same size. You will need to distinguish one patch from 
another. 

  
 Discuss how your group will determine each of these.  

 Record your decisions and the rationale for your choices. 

 5. Now, record information about the different living organisms in your area. Include 
estimates of the following: 
• The type of organism. The actual name is not important. You might write 

something like:  
- a maple tree 
- tall (20-30 cm) grass with wide blades 
- cut grass, 3 cm long 
- beetle #1 (0.5 cm long, black) 
- bee #1 (yellow and black stripes about 1 cm long) 
- a fly flew in and out of the area 

• the approximate number of each type of organism. 
• the number of plant patches in the 1 m2 area. 

 
6. Using a soil borer or a trowel, examine a small sample of soil. Record the depth of the 

humus in your soil in Table 1. Humus is made of decaying organic matter and is 
usually darker in color than the non-organic soil. Note any animals in your sample. 

 7. Examine your data from Steps 5 and 6 and record each of the following in Table 1: 
a. The number of different animals in your area 
b. The number of different plants in your area 
c. The number of plant patches in your area 

 



Identifying physical factors 

8. Place a meter stick vertically in your area. One end of the stick (reading 0 cm) should 
be on the soil. If leaf litter exists, move it aside and place the stick on the dirt. The 
other end (100 cm) should be in the air, so that the stick is as vertical as possible. 

9. Place the temperature probe at the top of the meter stick (at a height of 100 cm). 

 10. You are ready to begin the measurements. Start measuring by clicking . Note 
that a new button, , is available.  

 11. Allow the temperature reading to stabilize then click . This button tells the 
computer that you want to record a measurement.  

 12. A text box will appear. Enter the height of the sensor. At a height of 100 cm, type 
“100” in the text box and press ENTER. 

 13. Move the sensor down to 90 cm. Repeat Steps 11 and 12. 

 14. Continue measuring the temperature at heights of 80, 70, 60, 50, 40, 30, 20, 10, and 0 
cm. To do so, repeat the Step-13 procedure. When all measurements have been made 
click . 

 15. Obtain the temperature values from the table and record them in Table 2. 

 16. Move your data to a stored data run. To do this, choose Store Latest Run from the 
Experiment menu. This will allow you to keep the first plot on the screen while you 
are measuring Site B. 

Site B 

 17. Repeat Steps 5 – 15 at Site B. Save your data when finished. 

Class Data 

 18. Obtain the data found by each team in your class and record their values in Table 3. 
Calculate the averages for each column and record your results in the bottom row of 
Table 3. 

 
DATA 

Table 1 

Count in your area Site A (diverse) Site B (sparse) 

Number of different animals   

Number of different plants   

Number of plant patches   

Humus depth (cm)   

 



Table 2 

Height (cm) 100 90 80 70 60 50 40 30 20 10 0 

Site A 
Temperature 

(°C) 

           

Site B 
Temperature 

(°C) 

           

 
 

Table 3 

Team  # of Animals # of Plants # of Patches Humus depth (cm) 

 Site A Site B Site A Site B Site A Site B Site A Site B 

1         

2         

3         

4         

5         

6         

7         

8         

9         

10         

Average         
 
 
QUESTIONS 
1. How would you compare Sites A and B? Include a comparison of the biodiversity at 

each site.  

2. Which site supported a larger animal population? Which site supported a more 
diverse animal population? Hypothesize why this might be so. 

3. Examine your data in Table 3. How does the average number of plants compare to the 
average number of plant patches? 

4. What seems to be a more meaningful indicator of biodiversity—a count of the 
number of plants, or a count of the number of plant patches? Explain your answer. 

5. How would each group’s definition of what a plant was affect the results in Table 3 



and the answer to Question 4? 

6. Compare your plots of temperature vs. height for the two sites. If you performed 
Extension 1, compare plots of the measurements for the two sites. 

7. Using your answer to Question 6, summarize how living organisms affect both biotic 
and abiotic factors in an ecosystem. 

 8. Which ecosystem, the complex one found in Site A or the simple one found in Site B, 
requires a greater expenditure of human resources to maintain? Explain your answer. 

 9. If each ecosystem experienced a fundamental environmental change, which would be 
more likely to survive? Explain your reasoning. 

 10. Summarize your conclusions of this field experiment.  

 
EXTENSIONS 
1. What other environmental measurements (in addition to temperature) could be taken 

that would help one understand how abiotic variables are affected by living 
organisms? Design an experiment to measure these variables. 

2. Write an essay that discusses how an animal might perceive a patch site. 

3. Make two possible food pyramids from your data, one from Site A and the other from 
Site B. Discuss how biodiversity affects the two food pyramids. 

 


