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Grade level  
 
K- 12  
(can be adapted for all ages by selective inclusion of measurements and degree of explanation of animal 
functional morphology) 
 

Time Required  
 
50 min 
 
I.  Course of Study  
 

Alabama Course of Study (ALCOS) 
 

Kindergarten, Life Science, Content Standard 6 
 Compare size, shape, structure, and basic needs of living things. 
 
1st Grade, Life Science, Content Standard 4 
 Describe survival traits of living things, including color, shape, size, texture, and covering. 
 
2nd Grade, Life Science, Content Standard 6 

  Identify characteristics of animals, including behavior, size, and body covering. 
 

3rd Grade, Physical Science, Content Standard 1 
  Classify substances as soluble or insoluble. 
 

3rd Grade, Physical Science, Content Standard 1 
  Identify physical and chemical changes of matter. 
 

3rd Grade, Life Science, Content Standard 13 
  Describe ways to sustain natural resources, including recycling, reusing, conserving, and protecting the 

environment. 
 
4th Grade, Life Science, Content Standard 5 
 Describing behaviors and body structures that help animals survive in particular habitats. 
 
4th Grade, Life Science, Content Standard 6 
 Classify animals as vertebrates or invertebrates and as endotherms or ectotherms. 
 
5th Grade, Physical Science, Content Standard 2 

  Define mass, volume, and density. Relating density to the sinking or floating of an object in a liquid. 
 

5th Grade, Physical Science, Content Standard 4 
  Describing alternatives to the use of fossil fuels Examples: solar energy, geothermal energy, windmill, hydroelectric 

power, biomass. 
 
7th Grade, Life Science, Content Standard 1 

  Describe characteristics common to living things, including growth and development, reproduction, cellular 
organization, use of energy, exchange of gases, and response to the environment. 
 
9th – 12th Grade, Biology Core, Content Standard 11 

  Classify animals according to type of skeletal structure, method of fertilization and reproduction, body symmetry, 
body coverings, and locomotion. 
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9th – 12th Grade, Biology Core, Content Standard 12 

  Describe protective adaptations of animals, including mimicry, camouflage, beak type, migration, and hibernation. 
 

9th – 12th Grade, Biology Core, Content Standard 14 
  Trace biogeochemical cycles through the environment, including water, carbon, oxygen, and nitrogen. Relating 

natural disasters, climate changes, nonnative species, and human activity to the dynamic equilibrium of ecosystems 
 
9th – 12th Grade, Aquascience, Content Standard 6 

  Describe adaptations that allow organisms to exist in specific aquatic environments. 
 
9th – 12th Grade, Environmental Science Elective Core, Content Standard 1 
 Identify the influence of human population, technology, and cultural and industrial changes on the  environment 
 
9th – 12th Grade, Environmental Science Elective Core, Content Standard 2 

  Evaluate various fossil fuels for their effectiveness as energy resources.  
 
9th – 12th Grade, Environmental Science Elective Core, Content Standard 12 

  Identify positive and negative effects of human activities on biodiversity. 
 
9th – 12th Grade, Marine Science Elective Core, Content Standard 11 

  Describe positive and negative effects of human influence on marine environments. 
. 
9th – 12th Grade, Zoology Elective Core, Content Standard 8 
 Identifying causative factors of decreasing population size 

 
 
National Science Education Standards: 
 
Life Science E.C.1 Characteristics of Organisms 
Life Science M.C.5 Diversity and adaptations of organisms  
Life Science H.C.6 Behavior of organisms 
 
 
Ocean Literacy Standards 
 
Essential Principle 5 The ocean supports a great diversity of life and ecosystems.  
Essential Principle 6 The ocean and humans are inextricably interconnected. 

  
 
II. Concepts    
 
 The Deepwater Horizon oil spill flowed unstopped for three months in 2010.  The spill began April 20, 
2010, after an explosion that killed 11 men and injured 17 others. On July 15, 2010, and after several attempts, the 
well was capped and the leak stopped.  The relief well was permanently sealed on September 19 and the well 
declared sealed.  Estimates indicate that a total of 4.9 million barrels of crude oil were released.  This volume 
consisted of both sweet Louisiana crude oil (a lighter weight oil) and natural gas. 
 

The oil rig that blew up and resulted in the Deepwater Horizon event was located approximately 50 miles 
southeast of the Mississippi Delta (28° 44.20′ N and longitude 88° 23.23′ W), just beyond the edge of the 
continental shelf of the Gulf of Mexico.  The Gulf of Mexico is home to many species of plants and animals that 
were affected by this spill.  Initially the media focused on the spill’s impact on birds, likely because of the relative 
availability to and emotional impact of photos of oiled birds.  According to US Fish and Wildlife a total of 3,046 
birds were collected alive, 6,147 birds were collected dead, and 1,252 were successfully released during the clean-
up of the Deepwater Horizon oil spill.  
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Researchers have investigated the effects of oil spills on birds found around aquatic habitats.  Many of us 

have seen the pictures of oil coated pelicans after the Deepwater Horizon event which illustrate the most visible 
impact.  Think about what feathers do for a bird – flight (for most) but also waterproofing and temperature 
regulation.  In this exercise, we will examine how the structure of feathers makes this happen.  Feathers are made 
of interlocking structures of barbs and barbules.  Feathers overlap to create an entire barrier between the 
environment and the birds’ skin.  Natural oils produced by the bird condition the feathers and help hold the 
structure together and the feathers in alignment.  

 
During an oil spill, feathers absorb oil, become matted, and lose their insulating ability and water 

repellency.  Without these critical functions, the birds cannot fly, they cannot regulate their temperature (recall 
that birds are endothermic or warm-blooded animals) and they have lost their natural waterproofing.  The birds 
experience hypothermia and spend abnormal amounts of time preening (cleaning their feathers).  Unless rescued, 
oiled birds tpically die from hypothermia, starvation and drowning.    

 
The diagram below will help you understand how oil affects feather function.    
 

 
 Once rescued, the oiled birds were 
cleaned using dishwashing soap. The soap in turn 
removed the crude oil but also the natural 
waterproofing oils from the feathers. Birds can 
fly after they have been washed, but have a hard 
time flying again if they get wet because their 
feathers are no longer waterproof.  Typically, 
rescue workers wash, dry, and warm birds before 
they are released back into the environment.  
Some bird rescue groups attempted to keep birds 
in-house until the birds gained their natural oils 
and waterproofing abilities back.  In some rescue 
centers, this caused severe overcrowding.   
 
 Another concern during the Deepwater 
Horizon event was where to release the cleaned 
bird to prevent it from becoming oiled again. 
Many seabirds have homing abilities that allow 
them to return to the same location.  Given the 
duration of this oil spill, releasing them would 
have put them right back into the same situation.  
If the bird does not return home and stays in 
unfamiliar territory, it may not be as efficient 
finding food and safe beaches to roost.   
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III. Behavioral Objectives  
 
The student will be able to: 
Discuss human-environment interactions. 
Describe the external anatomy and functional morphology of birds. 
Analyze the effect of oil on feather function. 
Explain the impact of the Deepwater Horizon oil spill on birds. 
 
IV. Materials  

• 1 large feather per student (can be purchased at a craft shop) 
• container (for water, oil, and soap) 
• dishwashing soap (ex. Dawn) 
• hand towels/paper towels 
• vegetable oil mixed with cocoa powder (mix together before lesson) 
• water 
• hand lens/dissecting microscope 
• balance (if available) 

 
V. Teaching/Learning Procedures/Instructional Procedures 

• Discuss the Deepwater Horizon oil spill in the Gulf of Mexico. Show a map of the area affected.  Ask 
students which animals were affected and how they were affected. Focus the students on the topic of 
birds. 

 
•  Have the students examine their feather with their naked eye and draw this observation on the student 

data sheet in appropriately labeled block.   
• Have the students examine their feather using the hand lens/dissecting microscope and draw this 

observation on the student data sheet in appropriately labeled block.   
• Have the students drop their feather to the floor and observe the rate and manner at which it falls. Have 

the students write their observation on the data sheet.  
• Weigh the feather and record the weight. (If a balance capable of measuring these low weights is not 

available, weigh 10 feathers and divide the total by 10 OR explain the inability of the balance to register a 
weight for just one feather). 

 
• Drop the feather in the container of water. Remove the feather and pat it dry.   
• Have the students examine their feather with their naked eye and draw this observation on the student 

data sheet in the appropriately labeled block.   
• Have the students examine their feather using the hand lens/dissecting microscope and draw this 

observation on the student data sheet in the appropriately labeled block.   
• Have the students drop their feather to the floor and observe the rate and manner at which it falls. Have 

the students write their observation on the data sheet. 
• Weigh the feather and record the weight. 

 
• Add oil to the student’s container of water. Have the students observe the oil’s reaction to water. Describe 

or draw what the students observe. 
• Drop the feather in their container of water and oil. Remove feather and pat dry.   
• Have students examine their feather with their naked eye and draw this observation on the student data 

sheet in appropriately labeled block.   
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• Have the students examine their feather using the hand lens/dissecting microscope and draw this 
observation on the student data sheet in appropriately labeled block.   

• Have the students drop their feather to the floor and observe the rate and manner at which it falls. Have 
the students write their observation on the data sheet. 

• Weigh the feather and record the weight. 
 

• Add a few drops of dishwashing soap to the container of oil and water.  Have the students swish gently 
the new solution.  Have the students describe or draw their observation of the reaction of the soap with the 
oil. 

• Have the students clean the feather using one drop of dishwashing soap. Rinse in clean water and pat dry.  
• Have the students examine their feather with their naked eye and draw this observation on the student 

data sheet in the appropriately labeled block.   
• Have the students examine their feather using the hand lens/dissecting microscope and draw this 

observation on the student data sheet in appropriately labeled block.   
• Have the students drop their feather to the floor and observe the rate and manner at which it falls. Have 

the students write their observation on the data sheet. 
• Weigh the feather and record the weight. 

 
 
VI. Resource Materials 
	  
Adapted from:  
http://www.nationalgeographic.com/educator-resources/oil-spills/activity/birds-feathers-oil/ 
 
Adapted from: 
http://www.greeneducationfoundation.org/index.php?option=com_content&view=article&id=429:effect
s-of-oil-spills-on-environment-and-marine-life&catid=85:grades-3-5&Itemid=61 
 
Information about cleaning birds: 
http://news.nationalgeographic.com/news/2010/06/100608-gulf-oil-spill-birds-science-environment/ 
 
http://www.fws.gov/home/dhoilspill/collectionreports.html 
 
Information about oil impacts on feathers and bird survival: 
The toxicity of petroleum oils to birds. Leighton, F.A.  Environmental Reviews, 1993, 1:(2) 92-103, 
10.1139/a93-008 

http://bird-rescue.org/our-work/research-and-education/how-oil-affects-birds.aspx 
 
http://www.owcn.org/about-oiled-wildlife/effects-of-oil-on-wildlife 

http://oils.gpa.unep.org/facts/wildlife.htm 

http://www.pwrc.usgs.gov/oilinla/pdfs/Oil%20and%20Birds%20Q&As.pdf 
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VII. Lab Activity 
 
1. Draw your dry feather.  Be sure to draw what you see with your naked eye and what you see with the hand 
lens. 
 
 
	  

 
 
Full view of feather     View with a hand lens/dissecting scope 
 
Dry feather weight _______________________ 
 
2. Drop the feather in your container of water. Remove feather and pat dry.   
Draw your feather.  Be sure to draw what you see with your naked eye and what you see with the hand lens. 
 
 
	  

 
 
Full view of feather     View with a hand lens/dissecting scope 
 
Wet feather weight ___________________ 
 
3. Observe the oil’s reaction to water. Describe or draw what you observe. Is oil soluble or insoluble in water? 
 

 
 
4. Drop the feather in your container of water and oil. Remove feather and pat dry.   
Draw your feather.  Be sure to draw what you see with your naked eye and what you see with the hand lens. 
 
 
	  

 
 
Full view of feather     View with a hand lens/dissecting scope 
 
Oiled feather weight ___________________ 
 
5.  Describe or draw your observation of the reaction of the dishwashing soap with the oil. 
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6. Clean the feather using one drop of dish soap. Rinse in clean water and pat dry.   
Draw your feather.  Be sure to draw what you see with your naked eye and what you see with the hand lens. 
 
 
	  

 
 
Full view of feather        View with a hand lens/dissecting scope 
 
Cleaned feather weight _____________ 
 
7. Explain the differences among the weights of the feather that you measured. 
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        Supplies needed             Dry feather      Dip feather in water 
 
 

                                           
Wet feather (waterproof)    Add oil    Dip feather in oily water              Oiled feather 
 

 
                                   

Oiled feather patted dry                Add soap to oily water  Add 1 drop of soap to oiled feather 
 
 

 
                       

Wet fingers, smooth out soap       Wash feather in soapy water      Pat dry the cleaned feather   


