Text-Dependent Questions and Writing Prompt for Complex Text

Article Title: Yellowstone Ecosystem Needs Wolves and Willows, Elk and...Beavers?
Vocabulary Questions:
1.	In the last section of the article, the text says that “The results offer new insights on the role of wolf-driven trophic cascades in the Yellowstone ecosystem.” Define trophic cascades using context clues from the article.


2.	In the article, the author notes, “[the willows] needed the sluggish streams created by the beavers.” In this context, what does sluggish mean and how does a sluggish stream help the beaver?


Text Evidence/Content Questions:
1.	Discuss the central idea that the author is trying to convey to the reader.


2.	Using evidence from the text, explain what “ecological dance floor” means from section one.


3.	What are the current causes of the reduction of the population of beavers?


Writing Prompt: 
A complex set of interactions between all living organisms and their abiotic factors in a given area is the definition of an ecosystem. Discuss the interactions between the wolf, elk, willow, and beaver in the Yellowstone ecosystem. Using evidence from the article, explain (by referencing these interactions), why reintroducing the wolf into Yellowstone did not fully correct that ecosystem.
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Text-Dependent Questions and Writing Prompt for Complex Text ANSWER KEY

Article Title: Yellowstone Ecosystem Needs Wolves and Willows, Elk and...Beavers?
Vocabulary Questions:
1.	In the last section of the article, the text says that “The results offer new insights on the role of wolf-driven trophic cascades in the Yellowstone ecosystem.” Define trophic cascades using context clues from the article.

	Trophic cascades occur when predators limit the density and or behavior of their prey. This will, in turn, enhance the survival of the next lower trophic level. If the wolf population decreases, the elk population will increase. This, in turn, will affect the amount of willows that are in Yellowstone. Willows are a source of building material for the beaver and the willow helps slow streams down, creating an ideal environment for the beaver.
Common errors/misconceptions:
	Students may understand trophic levels, and that one organism is connected to others, but they may not realize how many different organisms may be affected. Trophic cascades are always from the top down.

2.	In the article, the author notes, “[the willows] needed the sluggish streams created by the beavers.” In this context, what does sluggish mean and how does a sluggish stream help the beaver?

	In this context, sluggish would mean slow moving. By growing close to the stream, the willow affects the amount of sediment that deposits in the stream. This sediment helps slow down the stream (become sluggish), creating an ideal habitat for the beaver. 

Text Evidence/Content Questions:
1.	Discuss the central idea that the author is trying to convey to the reader.

	The author wants to reader to understand that the reintroduction of the wolf will not solve all of Yellowstone’s problems. When the elk thrived due to lack of wolves predating them, the willows were eaten in large numbers. Now that the elk population is being kept in check due to more wolves, the willows still need time to grow back. This affects the beaver and its food and building sources. If the beaver does not ‘slow the streams down’ with its dam building, the willows will not thrive also.

2.	Using evidence from the text, explain what “ecological dance floor” means from section one.

	“Ecological dance floor” refers to the delicate balance of interactions between wolf, elk, beaver, and willow. If one of those organisms is disrupted or taken out of the ecosystem, the whole ecosystem might fail. The analogy of the dance floor is used because it refers to couples dancing or interacting. They have to work in unison to create a beautiful dance, if one dancer is out of sync, the whole dance will fall apart.

Common errors/misconceptions:
	Again, students should realize that we as humans don’t always see the intricate interactions within an ecosystem. It should always be the last resort if humans have to meddle in interactions within ecosystems.

3.	What are the current causes of the reduction of the population of beavers?

	The decline in beavers starts, oddly enough, with the decline in wolves. When wolves were removed from Yellowstone their main food, the elk, thrived. The elk population grew and those elk needed food. They ate most of the willow. The willow grew in moist sediment areas of streams. These streams were populated by the beaver. When the willow was removed from the streams by the elk, there was nothing to hold the sediment in place. The streams started flowing faster. Beavers prefer slow moving streams. They also did not have enough willow to dam up the river. This led to the decline in the beaver population.

Writing Prompt: 
A complex set of interactions between all living organisms and their abiotic factors in a given area is the definition of an ecosystem. Discuss the interactions between the wolf, elk, willow, and beaver in the Yellowstone ecosystem. Using evidence from the article, explain (by referencing these interactions), why reintroducing the wolf into Yellowstone did not fully correct that ecosystem.

An ecosystem is a complex set of interactions between all living organisms and their abiotic factors. When humans removed wolves from the Yellowstone ecosystem, there were serious consequences. When humans reintroduced wolves back into the Yellowstone ecosystem, they expected everything to return back to normal. However, due to the complex interactions between wolves, elk, willow and beavers, Yellowstone did not return to its original state. With closer observations, ecologists were able to find a keystone species, the beaver.

One of the first most obvious interactions in this ecosystem is the predatory-prey relationship between the wolves and elk. The elk, is one of the main food sources for wolves. If you remove the wolves, then the elk population will flourish. This, in turn, creates a trophic cascade. In order to sustain the larger elk population, more willows will be eaten, as elk are herbivores. At first glance, it would seem if the wolves are reintroduced, the elk population would be reduced and the willow population would increase. But that is not what happened.

There were mutualistic relationships at play that were not noticed initially. Ecologists knew that beavers had a relationship in one direction with the willow. They saw the beaver used the willow as one of their food sources as well as for building materials. What they didn’t know, was that the willow needed the beaver too. As stated in the article, “Wolves hunted elk and brought down numbers of these ungulates. But removing elk browsing wasn’t enough for the willows. They needed sluggish streams created by beavers. But the beavers were gone.” The beavers and willows had a mutualistic relationship; they both needed each other to be successful in their ecosystem. 

In addition to these community factors, there was an essential abiotic factor that the beaver controlled, sediment deposition. According to the article, “A third of mainstream reaches show evidence of sediment deposition as a result of beaver dams, a process that’s happened for millennia. That sediment offered willows a place to take root.” If the sediment is not being deposited due to sluggish streams, new willows will have nowhere to take root. So, the beaver was also controlling the placement of abiotic factors, which controlled the population of willows.

The reintroduction of wolves into Yellowstone has started to restore this ecosystem, but the wolves alone will not be enough. The decreasing elk populations are allowing the willows to start to make a comeback, but the willows need the beavers. The willow needs the beaver to dam the streams, causing an abundance of sediments to accumulate. Then, as stated in the article, “Once willows have returned, beavers will gnaw down a certain number of them to build dams. The dams will further slow stream flow, allowing yet more willows to grow.” The mutualistic relationship between the beaver and willows is key to the Yellowstone ecosystem. As stated by Marshall, “The take-home message is that we have to be careful not to remove predators in the first place.” 
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