Plastics in the Water Column
Focus Question:

Where can you find plastic in the water column and how might it affect the animals that live there? 

Purpose: Describe how the density of plastic affects its location in the ocean water column. Explain how food webs can be disrupted by marine debris. Take actions to reduce the amount of single-use plastic used in their households and/or classrooms. 
Background: Plastics are materials composed of repeating chainlike-molecules called polymers, and are usually derived from fossil fuels. Many everyday objects are made out of plastic. It is a material that is often strong, lightweight, flexible and durable. Due to plastic’s chemical structure and durability, it doesn’t biodegrade. It does however photodegrade, which means plastics are broken down into smaller pieces by the absorption of light from the sun’s UV rays. Plastics of all shapes and sizes, including the small pieces, end up in the water column as marine debris and can entangle or are consumed by marine animals. It’s estimated than 90% of floating marine debris is plastic. 
Some plastics float in sea water, others sink and some remain neutrally buoyant. Density is one factor that affects the buoyancy and location of the plastic debris in the water column. Density is the ratio of a material’s mass to its volume. Density is the same value for a certain type of material, regardless of the size of the object. Density can be calculated by dividing an object’s mass by its volume (D=M/V). Density is an important property of all materials, whether solid, liquid, or gas. It measures a material’s compactness, or how much mass is squeezed into a given space. If plastic is more dense than sea water, it will sink. If it’s less dense, it will float. 
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Marine animals feed in different oceanic zones. There is the surface zone which is where the water meets air and things float where they can be seen. There is the pelagic zone which is the open water column where fish swim and plankton drifts. Finally, there is the benthic zone which is on or near the ocean floor. Different plastics will impact different animals depending on the buoyancy of the plastic and the zone in which the animal feeds. Some animals may become entangled in it while others may consume it. One study showed that 267 species worldwide, including 86 percent of all sea turtle species, 44 percent of sea bird species and 43 percent of marine mammal species are impacted by marine debris (Laist, 1997). Sea turtles sometimes mistake plastics for jellyfish. Sea birds that dive into the pelagic zone to feed scoop up plastic fragments and may even feed them to their chicks. 
According to the Environmental Protection Agency, over 30 million tons of plastics were thrown away in the United States in 2008. Some of this plastic ends up in the watershed and ultimately, the ocean. People can help marine animals by reducing the amount of single-use plastic they use. Taking reusable bags to the grocery store, buying a reusable water bottle and buying products with less packaging all reduce plastics in the waste stream. Supporting legislation that bans plastic bags is another way to reduce marine debris.

Part I. Plastics in the Water Column
1. Experiment with a variety of plastic objects. 

a. Group your objects in a way that makes sense to your group. No need to record this, but we want to have a discussion about the various grouping methods.

b. Record the name of the item in the chart below. 

c. Predict whether it will sink or float and record your prediction in the chart below. 

d. Now submerge the items in the water and record your results below.

	Plastic Item
	Prediction:

Sink, float, neutrally buoyant?
	Results:

Sink, Float, neutrally buoyant?
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2. Look at the Density Table to answer the following questions. 

a. Compare the densities of fresh and salt water. Which is more dense? Which is less dense? Why do you think salt water is more dense than fresh water? 

b. Which plastics will float in fresh water? Sea water? How do you know? 

c. Does that match your findings? Explain. (Think about why you may have gotten different results.)

d. Bonus: Explain how you could make any floating object sink. (Remember that density equals mass divided by volume.)

Part II. Effects on Marine Life
1. Use your Ocean Feeder cards to fill in the chart below. 

	Name of Animal
	Feeding Zone
	Feeding Strategy
	Diet

	
	
	
	

	
	
	
	

	
	
	
	


Refer back to the results of your plastic investigation and the Density Table to answer the following questions:
2. Which plastics could affect your animal? Why? (Remember to take into account where your animal feeds and which plastics sink or float in sea water.) 

3. Would any of the plastic objects you experimented with affect your animal? Explain. 

4. How might the shape and size of a plastic object determine how your animal is affected? (Think of your animal’s feeding strategy and size of its mouth.)

5. Choose one single-use plastic object from your experiment. What kind of plastic is it? What is it used for? Are there alternative materials from which this object could be made? If it’s plastic packaging, are there ways you could obtain the product without plastic? Explain. 
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