Is the World Running Out of Oil?

Introduction:  This activity is designed to investigate the finite amount of oil stored in the Earth versus how much has been consumed and how fast Earth’s population continues to consume it.  

Objective:  Students will calculate the total amount of recoverable oil and how long that oil will last.  This activity can be done individually or in groups.

Materials:  Handout (included on the next page), pen or pencil and a calculator (optional)

Background Data:  There are many different hypotheses to explain how oil forms, but most geologists believe that the breakdown of organic molecules into hydrocarbons deep underground creates the oil we use today.  The largest source of these organic molecules is phytoplankton and diatoms.  Phytoplanktons are one celled marine plants and diatoms are microscopic marine animals.  When these phytoplankton and diatoms die, they accumulate on the ocean floor and eventually become buried by sediment that falls to the ocean floor.  As more and more sediment accumulates, the weight of this sediment generates the heat and pressure necessary to turn the organic molecules into hydrocarbons or oil and natural gas.  This entire process takes an extremely long time, measured in millions of years.  Because the oil forming process takes so long, the amount of oil in the earth’s crust is consumed at a much faster rate than it can be replenished.  As a result, oil is classified as a non-renewable resource.  

Procedure:  Students will follow the information on the handout to answer questions that follow.  You may read them the background information if you like.  The student work page should not take much longer than 30 minutes to complete.  The math involved is fairly low level, although some students may need assistance determining what process to use to find an answer.  The teacher answer guide shows all of the processes and answers for the math portion.  Read through the student document on the next page and see if any changes need to be made before you print and duplicate it.           






Name(s):_________________________________

Is the World Running Out of Oil?

Introduction: in this activity you are going to calculate the Earth’s supply of oil and determine how much remains for extraction.  You will also find the number of years remaining in the supply and find out what year we may run out of our current supply.  Some follow up questions allow you to explore what may cause the world’s oil supply to dwindle.  The statistics provided are courtesy of the Division of Petroleum Geology, Menlo Park, California (1990)

World Production and consumption of oil:

650 billion barrels

Known oil reserves:




950 billion barrels

Projected undiscovered recoverable oil:

500 billion barrels

_________________________________________________________

Total recoverable oil reserves for the Earth:

2100 billion barrels

1.  Study the table above.  Using this data, calculate how much oil remains by subtracting the amount we have consumed from the total oil reserves. 
2.  The present rate of consumption is 20 billion barrels per year.  Please use the rate of consumption to find out how many barrels of oil were consumed from 1990 to 2010.

3.  The number of barrels you calculated for number 1 gives you a value of oil reserves for 1990.  Now that you know how much oil was consumed from 1990 to 2010, calculate the current amount of oil reserves.

4.   Using your oil reserve data from question 3 and the known rate of consumption, calculate how many years our oil reserves will last.  

5.  Do you believe the world will run out of oil in your lifetime?  Why? 

6.  The Earth’s population is increasing exponentially.  What effect will this have on the amount of time our oil reserves will last?

7.  Third world and developing countries use very few petroleum products.  As these countries continue to develop and become more like the United States, how do you believe their consumption of petroleum will change?  How will this affect the amount of time current oil reserves will last?

8.  What can be done to decrease the present rate of oil consumption?  

9.  What are some alternatives to using oil as an energy source?

10.  Knowing how much oil is left and how quickly we consume it, is it worthwhile to pursue the use of alternative energy sources?  Please explain your answer choice.     

Teacher Answer Key
                Is the World Running Out of Oil?
1.  Study the table above.  Using this data, calculate how much oil remains by subtracting the amount we have consumed from the total oil reserves. 

(2100-650=) 1450 billion barrels

2.  The present rate of consumption is 20 billion barrels per year.  Please use the rate of consumption to find out how many barrels of oil were consumed from 1990 to 2010.

(20 billion barrels per year x 20 years =) 400 billion barrels 

3.  The number of barrels you calculated for number 1 gives you a value of oil reserves for 1990.  Now that you know how much oil was consumed from 1990 to 2010, calculate the current amount of oil reserves.

(1450 billion barrels-400 billion barrels=) 1050 billion barrels 

4.   Using your oil reserve data from question 3 and the known rate of consumption, calculate how many years our oil reserves will last.  

(1050 billion barrels/20 billion barrels per year=) 52.5 years
5.  Do you believe the world will run out of oil in your lifetime?  Why? 

Answers will vary, but most students should believe that they will live another 50+ years.

6.  The Earth’s population is increasing exponentially.  What effect will this have on the amount of time our oil reserves will last?

Students should be aware that an increase in population will mean an increase in oil use and this will cause the reserves to be used more quickly.  
7.  Third world and developing countries use very few petroleum products.  As these countries continue to develop and become more like the United States, how do you believe their consumption of petroleum will change?  How will this affect the amount of time current oil reserves will last?

Students should be aware that as countries develop, the need and desire for common goods made with petroleum products will increase.  This will increase the need for oil and decrease the amount of time reserves will last. 
8.  What can be done to decrease the present rate of oil consumption?  

Answers will vary, but most students should suggest alternatives to petroleum based products.

9.  What are some alternatives to using oil as an energy source?

Answers will vary, but most students should suggest alternative energy sources such as solar, wind, hydroelectric, tidal, geothermal or nuclear.

10.  Knowing how much oil is left and how quickly we consume it, is it worthwhile to pursue the use of alternative energy sources?  Please explain your answer choice.     

Answers will vary, but most students should agree that it is necessary to develop other alternatives to the use of petroleum because it is a limited resource and it may run out within their lifetime.
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