How Do Otters Stay Hotter?

Lesson at a glance:

Students will understand how sea otters stay warm in the cold ocean.

Materials:

· Two containers full of ice (glass baking dishes work well)

· Plastic wrap

· Bubble wrap

Background:

Sea otters live in cold seawater that is about 35° to 60°F. They don’t have a blubber layer like most other marine mammals, yet they maintain a body temperature of about 100°F. A sea otter has the thickest fur of any mammal. In fact, depending on the part of an otter’s body you look at, it may have between 170,000 and 1,000,000 hairs per square inch. You have about 250,000 hairs on your entire body, including your head. 
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To improve their fur’s insulating ability, sea otters must keep their fur clean. To do this, they groom their fur with their claws and teeth. This helps to make sure that there is nowhere that cold water can sneak in. They also blow warm air into their fur. The air becomes trapped and provides extra insulation. The trapped air combined with natural body oils makes their fur water-resistant and insulates the otter from the cold ocean.

Activity:

1. Fill each container full of ice.

2. Cover one dish with plastic wrap.

3. Cover the other dish with a piece of bubble wrap.

4. Have students make observations and form hypotheses as to which covering would provide the most insulation.

5. Have each student in the classroom try the following experiment to see if their hypotheses were correct:

SYMBOL 183 \f "Symbol" \s 10 \h
Place one hand on the top of a container of ice covered with the plastic wrap.

SYMBOL 183 \f "Symbol" \s 10 \h
Place the other hand on top of a container of ice covered with bubble wrap. 

6. Have students discuss what makes the bubble wrap more affective.

7. Ask students to compare the bubble wrap to a sea otter’s fur and the plastic wrap to a human’s skin. 

Summary:

1. Have your students describe what happened. (Sea otters keep their fur clean, which helps keep warm air trapped in their fur—just as the bubble wrap kept your hand warm. Without it, they would have no protection from the cold water.)

2. Why would an oil spill be more dangerous to a sea otter than a seal, which has a thick layer of blubber to keep it warm? (If a sea otter’s fur becomes soiled with oil it gets matted which destroys the protective air bubble barrier. In 1989, more than 5,500 sea otter were killed in Alaska as a result of an oil spill from an oil tanker called the Exxon Valdez). 

Extensions:

1. Have students research the affects of the Exxon Valdez spill on other wildlife such as seabirds, fish and other marine mammals.

2. Have students consider each animal’s role in the ocean food web and how the web may have been affected by the spill.
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