S-8-9_Shark Performance Assessment and KEY

Should We Protect Sharks?
Directions: In this activity, you will examine evidence to determine why sharks are an important part of their ecosystems. Read Sharks: Predators AND Prey. Next, study the graphs below. Use the evidence and data to answer the analysis questions and write your conclusion.

Sharks: Predators AND Prey

Sharks have a bad reputation as ruthless killers of ocean creatures that sometimes attack humans as well. People fear sharks as the top predators of the ocean. In fact, there are over 360 species of sharks, and most of them are actually harmless to humans. 

Humans are actually the top predators of the sharks’ ocean ecosystems. Humans kill over 100 million sharks worldwide each year, while sharks are only responsible for between five and fifteen human deaths during that time. Reasons humans kill sharks include:

· “Bycatch”: Accidental shark catches by commercial fisheries while catching other fish. Unwanted sharks are thrown overboard, often dead or injured.

· “Shark finning”: Removing the fins for shark products, such as shark fin soup. Removing the fin kills the sharks, which are then thrown into the ocean.

Sharks play a critical role as “apex predators” in their ecosystems, because they have very few natural predators. Sharks feed on many other kinds of organisms in the food web. Apex predators limit the population sizes of their prey, and then that affects the prey populations of those animals. These feeding relationships work together to maintain biodiversity and balance in ocean ecosystems. Healthy ocean ecosystems depend on shark populations. Removing sharks from their ecosystems can have major consequences.

For example, many of the large shark species in the Atlantic Ocean have been removed by humans. This has resulted in changes in the entire ecosystem, and it has also harmed the seafood industry as populations of bay scallops and clams have shrunk. Scallops and clams (called “bivalve” species) are seafood for humans, but they are also important because they feed on phytoplankton that they filter from the water, which keeps the water quality healthy. The three graphs below show the changes in shark, cownose ray, and bay scallop populations over between 1970 and 2005.
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Analysis Questions

1. On the food chain below, label the trophic level of each organism as: tertiary consumer, producer, secondary consumer, or primary consumer.

phytoplankton → bivalves (scallops, clams) → cownose rays → sharks

2. Why are phytoplankton important to this ecosystem?

3. What is the relationship between cownose rays and bivalves?

Use the graphs above to answer questions 4–7.

4. What has happened to the abundance of sharks since 1970?

5. How does the size of the shark population affect the size of the cownose ray population?

6. As the number of cownose rays increases, what happens to the number of bay scallops?

7. Overall, as the number of sharks decreases, what happens to the number of bay scallops?

8. How is the fishing industry affecting shark populations?

9. Why are apex predators important in ecosystems?

Conclusion
Should we protect sharks and allow their population sizes to increase? Answer the question in a 4–5 sentence paragraph.

Answer KEY 

Should We Protect Sharks?

Analysis Questions

1. On the food chain below, label the trophic level of each organism as: tertiary consumer, producer, secondary consumer, or primary consumer.
phytoplankton → bivalves (scallops, clams) → cownose rays → sharks

Producer → primary consumer → secondary consumer → tertiary consumer
2. Why are phytoplankton important to this ecosystem?

Phytoplankton convert the Sun’s energy into food energy that is passed on to other organisms in the ecosystem.

3. What is the relationship between cownose rays and bivalves? 

They have a predator-prey relationship: cownose rays are the predators and bivalves are the prey.
Use the graphs above to answer questions 4–7.

4. What has happened to the abundance of sharks since 1970? 
The abundance of sharks has decreased.
5. How does the size of the shark population affect the size of the cownose ray population? 
As the shark population decreases, the cownose ray population increases.
6. As the number of cownose rays increases, what happens to the number of bay scallops? 
As the number of cownose rays increases, the number of bay scallops decreases.
7. Overall, as the number of sharks decreases, what happens to the number of bay scallops? Why? As the number of sharks decreases, the number of bay scallops decreases too. With less sharks to eat cownose rays, the cownose ray population increases and they eat more bay scallops.
8. How is the fishing industry affecting shark populations? Many sharks are killed by the fishing industry as accidental bycatch, and they are also killed on purpose for their meat.
9. Why are apex predators important in ecosystems? 
Apex predators keep a balance in the populations in ecosystems and help maintain biodiversity.
Conclusions
Should we protect sharks and allow their population sizes to increase? Answer the question in a 4–5 sentence paragraph.

Possible response: We should protect shark populations because they have an important role in their ecosystems. They are one of the top predators, and they limit the populations of their prey. If the sharks are removed, their prey species will increase, but that will result in a decrease of many other populations. Without sharks, ocean ecosystems cannot maintain a balance. We should allow shark populations to increase and let their ecosystems return to their natural balance as much as possible.
