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Sea Ice is Nice
Why is Sea Ice in the Antarctic Region important for the ecosystem?
Key Concept

The extent of Sea Ice in Antarctica is of paramount importance to the entire Antarctic food chain.  
What You Should Know

· Algae and phytoplankton live on the undersides of sea ice in Antarctic waters.

· These plant and plant-like organisms are primary producers of the food chain and feed huge krill populations. 

· Krill in turn is the most important food source for many species of Antarctic birds, fish, and marine mammals. 
· For 30 years the extent of sea ice around the Antarctic Peninsula area has been decreasing. During the last 20 years it has decreased by more than the size of Texas.
· The population of Adelie penguins in that area has gone from 16,000 to 3,000 in 30 years.
Materials (per student or group of students)

· Handout #1: Map of Antarctica with its summer & winter sea ice extent boundaries and a cross-section drawing of the Antarctic continent
· Handout #2: Sketches of Antarctic organisms 
· 1 piece of 11” x 17” white paper

· Strip of blue paper 11” x 1.5” precut for student use

· Scissors, metric ruler

· Colored pencils (8 colors)
· Glue stick

· Handout #3: Fact Sheet on the diets of Antarctic Organisms (alternately can be displayed using a document projector)
The Prediction

If global climate change greatly reduced the amount of sea ice in Antarctica, what would be the consequences to the food chain?
Activity
Part 1

1) Distribute a piece of white paper, a blue strip of paper, Handout #1 and Handout #2 to each person or group.
2) Glue Handout #1 to the right side of the large sheet of white paper (paper oriented w/ 17” side as horizontal).
3) Study the map and point out the Antarctic Peninsula region and the continent’s other regions. Point out that without the sea ice, Antarctica’s area is roughly equal to the areas of the USA and Mexico combined!
4) Color the area of the summer sea ice extent a light blue.

5) Color the area of the winter sea ice extent a dark blue.

6) Look at the cross section of the Antarctic continent. Note that a thick layer of ice and snow covers 98% of the land on this continent. Color the land.

7) Cut a 4 cm vertical slit in the paper beginning at and going below the sea level point along the dotted line. (Be sure to cut through the 11” x 17” paper too.)
8) Slip in the blue strip of paper and observe the difference between the summer and winter sea ice extents. 

9) Slide the strip of paper to show the winter sea ice extent. Color the underside of the strip green for algae. Sketch in some krill under the algae, a penguin and a seal on the ice, and a killer whale and fish in the water. 

Part 2

1. Turn the white paper over and construct a food chain.

2. Cut out the pictures of the Antarctic organisms from Handout #2.

3. On the left side of the paper, arrange these labels from Handout #4 in ascending order: Producers, Omnivores, Carnivores, Top-level Carnivores. (Space out the labels evenly using up the entire left side of the paper.)

4. Across from the labels, try to arrange the pictures of the organisms into their correct categories. The actual arrangement is from top to bottom; 
Top-Level Carnivores: Killer Whale, Leopard Seal, Humpback 
Carnivores: Crabeater Seal, Squid, Emperor Penguin, Adelie Penguin, Weddell Seal. 
Omnivores: Krill, Ice Fish, Petrel. 
Producers: Algae & Phytoplankton.
5. Glue down the pictures across from their correct trophic category.

6. Read Handout #3 on the primary diets of select Antarctic organisms. Draw arrows from the food sources to what eats it. Color code the arrows so that all arrows starting from one organism are the same color. (Example: all arrows going from krill to organisms that eat krill are orange.)

7. Identify the two vital links in this food chain.

Discussion

1) Explain how the sea ice contributes to the Antarctic ecosystem.
2) Why are there big seasonal differences in the extent of the Antarctic sea ice?
3) Discuss each organism’s relationship with the sea ice: algae, krill, fish and penguins.
4) If polar temperatures rise and sea ice is scarce, what might be the consequences to the food chain?

5) Refer to the food web activity. What organism stood at the bottom of the food chain?

6) What was the meal of choice? In other words, which organism was the most popular selection?

7) One Antarctic krill species, Euphausia superba, can live up to 7 years, weighs 3 grams, and is about 5 cm long. Think of a classroom object that would be a good model for krill.

8) If someone stated that Global Climate Change can only improve conditions in Antarctica, what would you say?
What’s Happening?

Krill is the link between the microorganisms it eats and the large Antarctic animals. The habitat for the algae and the krill is the ephemeral sea ice. In parts of Antarctica in the last 30 years, the sea ice has decreased and the ocean and air temperatures have warmed. This trend has not been recorded for the entire Antarctic region, just some parts. Global warming could drastically change the cast of characters in the Antarctic food web.

Discussion

1) Explain how the sea ice contributes to the Antarctic ecosystem.

The sea ice creates habitat for the algae, phytoplankton, krill, ice fish, seals, and penguins.

2) Why are there seasonal differences in the extent of the Antarctic sea ice?

Antarctica experiences extremely cold temperatures during its sunless winters, consequently freezing more ocean area. 

3) Discuss each organism’s relationship with the sea ice: algae, krill, penguins and leopard seals.

Algae live on the underside of sea ice. Krill live near the underside of sea ice where they harvest food and hide from predators. Penguins walk to the edges of sea ice to hunt for food. Leopard seals swim near the edge of the sea ice to catch meals of penguins and seals as they enter and exit the sea.
4) If polar temperatures rise and sea ice is scarce, what might be the consequences to the food chain?
The amount of algae and phytoplankton will be reduced if the sea ice extent is reduced. As a result the krill numbers will fall along with the other populations in the food chain. 

5) Refer to the food web activity. What organism stood at the bottom of the food chain?

The bottom of the food chain in Antarctica consists of the producers, the phytoplankton and algae.

6) What was the meal of choice? In other words, which organism was the most popular selection?

Krill is the most popular meal choice.
7) One Antarctic krill species, Euphausia superba, can live up to 7 years, weighs 3 grams, and is about 5 cm long. Think of a classroom object that would be a good model for krill.

Answers will vary. One good choice would be a large red paperclip. A 5cm paperclip has the mass of ~3 grams.
8) If someone stated that Global Climate Change can only improve conditions in Antarctica, what would you say?

Global Climate Change would have a profound effect on the food chain of Antarctica. Most would not consider this an improvement.
What’s Happening?
Krill is the link between the microorganisms it eats and the large Antarctic animals. The habitat for the algae and the krill is the ephemeral sea ice. In parts of Antarctica in the last 30 years, the sea ice has decreased and the ocean and air temperatures have warmed. This trend has not been recorded for the entire Antarctic region, just some parts. Global warming could drastically change the cast of characters in the Antarctic food web.

