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Oil-Munching Mini-Monsters

Summary

Students will learn about oil-eating bacteria. They will determine the best environmental conditions necessary for oil digestion.
Key Concepts

· Bacteria exist everywhere.

· Bacteria are a vital part of every ecosystem.  

· Oil is naturally seeping into the environment from the ocean floor. 
Objectives

· Observe and evaluate the effectiveness of naturally occurring microbes on digesting oil in soil and water. 
· Measure and record the amount of oil remaining in oil-contaminated substances after a certain amount of time.
· Demonstrate understanding of a controlled experiment
· Use critical thinking skills to make decisions concerning the most effective and ethical means of cleaning up oil spills.
· Communicate experimental results via a video podcast, a lab report, or a debate.
Materials

· four 1-pint Mason jars with lids, per group (suggest 3-4 students/group)
· aquarium pumps and tubing—1 pump/set of jars, 5 pieces of plastic tubing/set of jars should be ample. (See procedure for specifics).
· inorganic nutrients: ammonium phosphate, magnesium sulfate, potassium phosphate, and non-iodinated sodium chloride  See MSDS sheets.
· lightweight machine oil (not motor oil; available at hardware stores) 

· pipettes 

· distilled water 

· brown paper bags 

· laboratory balance 

· soil sample (preferably collected from an oil-contaminated site); will contain soil bacteria 
· goggles

· lab aprons

· hammer 

· nails the diameter of plastic tubing
Assessment

· Performance—students will actively participate in lab proceedings and assessments
· Product—students will a) create a lab report, and b) choose to create a multimedia presentation such as a podcast, or participate in a class debate (see teacher notes).
Teacher Prep:
Before the lab:

· Collect materials

· Poke holes in center of lids with hammer

· Cut tubing to approx. 50 cm lengths

On Day 30

· Prepare table on the board for students to record individual data to determine the class average on Day 30.  Example: 

Area of Paper Covered by Oil
	Group #
	Jar #1
	Jar #2
	Jar #3
	Jar #4

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


Teacher Notes

Soil: The best place to collect soil is from an area already contaminated with oil. That way it is likely that the surviving bacteria in the sample may be representative of oil-degrading species. One suggestion is to collect bacteria from where engine oil has repeatedly leaked on the ground for several years (service stations, dirt parking lots, etc.). If you don't have access to such a place, soil taken from an organically rich area may be substituted, since oil-degrading bacteria are generally present in most soils.
Multi-media presentations: Students may choose to create a podcast, with or without visuals, to a) demonstrate their understanding of the potential role of oil-eating microbes in bioremediation of oil spill catastrophes, and/or b) take a stand on which technique should be used to clean up the Deep Water Horizon Oil Spill. 
link to podcast tutorial: http://www.how-to-podcast-tutorial.com/
Students may also choose to participate in a debate. They should take a stand on which strategy, if any, should be implemented to clean up an oil spill. 

Additional Resources:
Sources for materials:

Chemicals: Biological supply companies, eg Carolina Biological, Wards, Fischer Scientific

Plastic tubing, pumps: any pet store, or biological supply stores

Mason jars:  stores (eg Kmart, WalMart, Bi-Mart, Target, etc.)
Leonard Lobate podcast:
http://beta.wnyc.org/shows/lopate/2010/jun/03/unusual-spill-solutions-oil-eating-bacteria
Scientific American:
http://www.scientificamerican.com/article.cfm?id=how-microbes-clean-up-oil-spills
Australian Maritime Safety Authority:

http://www.amsa.gov.au/marine_environment_protection/Educational_resources_and_information/Teachers/Classroom_Projects/Clean_up_oil_spill_exercise.asp
NPR--podcast

http://www.npr.org/templates/story/story.php?storyId=127240657
Standards
National Science Education Standards: 

Science as Inquiry

· Abilities necessary to do scientific inquiry

· Understandings about scientific inquiry

Life Science
· Interdependence of organisms
Science in Personal and Social Perspectives
· Natural and Human Induced Hazards

· Environmental Quality

Ocean Literacy Standards:
5. The ocean supports a great diversity of life and ecosystems


b. Most life in the ocean exists as microbes. Microbes are the most important primary producers in the ocean. Not only are they the most abundant life form in the ocean, they have extremely fast growth rates and life cycles. 
6. The ocean and humans are inextricably interconnected.


g. Everyone is responsible for caring for the ocean. The ocean sustains life on Earth and humans must live in ways that sustain the ocean. Individual and collective actions are needed to effectively manage ocean resources for all.
Many thanks to Jon Williams:

Lessons, Labs, and Lectures: The Biodegradation of Oil by Aerobic Bacteria

Jon Williams. Reprinted with permission from "Carolina Genes." North Carolina Biotechnology Center, Research Triangle Park, NC (Spring, 1994). 



At the time this was written, Jon Williams was in the ninth grade at Enloe High School in Raleigh, North Carolina. As a seventh-grader, he presented an award-winning project demonstrating biodegradation of oil at the North Carolina Student Academy of Science competition. Jon had used inexpensive, readily available materials in a simple but effective procedure. 
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