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Opening Image

Yellowstone National Park. “Wolf, magpies, and ravens at carcass near Soda Butte.” Photograph. Flickr. 10 Jan 2016. Web. 5 Aug 2016.

Criteria for Healthy Ecosystems Anchor Chart
(For Teacher Reference)

Criteria for Healthy Ecosystem

	We’ll look at:
	What will indicate health?

	Organisms (plant and animal) in the ecosystem
	All organisms can get their needs met (balance), and native organisms don’t outcompete one another.

All parts of a food web including producers, consumers (herbivores, carnivores, and omnivores), and decomposers interact, which moves energy and matter through the ecosystem.

All plants and animals get the matter they need and get rid of the matter they don’t need.

Biodiversity—lots of different kinds of plants and animals and many different producers, consumers, and decomposers—is more stable.

	Abiotic features:
water, soil, air 
	The abiotic and biotic features work together. Example: Plants and animals (biotic) can survive and get their needs met because of the specific temperature and precipitation (abiotic).

Abiotic and biotic features interact to keep the cycle of matter flowing.


Concepts Scientists Think About Anchor Chart
(For Teacher Reference)

Concepts Scientists Think About

	Energy and Matter
	Systems

	Big cycles working together as a system
	The matter (solid, liquids, and gases) cycle in an ecosystem.

Plants help cycle energy and matter through photosynthesis.

Water, air, and waste matter is cycled by the plants and animals.

	Matter has weight and takes up space—almost everything in an ecosystem is made of matter.
	An ecosystem is a system because it is made of many parts that work together.

	Matter and energy can be transferred in various ways and between objects.
	When one part of a system changes, the whole system is affected.

Example: ecosystem

	Matter flows and cycles.
	A system can be described in terms of its components and their interactions.

	Matter is transported into, out of, and within systems.
	


Invasive Species Cards
Name: 
 Date:

Directions: Create one card for each student. Some cards will repeat.
To create additional cards and find information on other invasive species, go to: http://www.invasivespeciesinfo.gov/index.shtml
	What it is: Salt cedar

Where it came from: Eurasia

How it got here: It was brought to use as an ornamental plant

What it does: As it grows, it absorbs large amounts of water from the ecosystem. As the water evaporates off its leaves, salt accumulates on its leaf scales. Then it creates large deposits of salt in the soil by shedding its leaves. Over time, the soil becomes too salty for other plants and salt cedar takes over the habitat.
	What it is: Mediterranean fruit fly
Where it came from: Sub-Saharan Africa

How it got here: Usually through imported fruit and other crops infested with fruit fly larvae

What it does: It attacks over 200 species of fruits and vegetables, including apples, apricots, citrus, cherries, figs, grapes, guavas, kumquats, nectarines, peaches, pears, peppers, persimmons, plums, and some tree nuts. The female pierces the fruit and then lays eggs in the fruit. The larvae develop and feed on the fruit and cause it to rot.


Invasive Species Cards (Continued)
	What it is: Water hyacinth

Where it came from: South America

How it got here: Brought to the U.S. to put in gardens as ornamental water plant

What it does: It escaped from gardens and now lives in the wild with no natural predators. It blocks boat passage in waterways throughout the South. It takes up space and nutrients and prevents native plants that are eaten by native animals from growing.
	What it is: Scotts broom

Where it came from: Europe and North Africa

How it got here: It was brought to the U.S. to be an ornamental plant. For example, the shrub was planted along roadways because it was supposed to be tolerant of poor soil conditions and was covered with pretty yellow flowers in the spring. It was pretty in the spring, but looked leafless and dried-out most of the rest of the year and nothing ate it.

What it does: It outcompetes native species that are good food plants for wild animals and destroys wildlife habitat.


Invasive Species Cards (Continued)

	What it is: Purple loosestrife

Where it came from: Eurasia

How it got here: Accidentally, through a ship ballast. It was also brought as an ornamental plant and because people think it has medicinal uses.

What it does: Purple loosestrife adapts readily to natural and disturbed wetlands. It replaces native vegetation, reduces local biodiversity, endangers rare species, and provides little value to wildlife.
	What it is: Nutria or swamp beaver

Where it came from: South America

How it got here: People thought the swamp beaver might be a good animal to raise and turn into fur coats. It was brought to a farm. The animals escaped during a hurricane and have now established themselves throughout the South and along the West Coast all the way to the Pacific Northwest.

What it does: This animal competes for the same habitat (and food) as native species like the smaller muskrat. It damages vegetation and destroys habitat in wetlands.


Invasive Species Cards (Continued)

	What it is: Grass carp

Where it came from: Eastern Asia

How it got here: Imported for aquaculture and to help keep Arkansas commercial catfish ponds free of weeds. The carp escaped into the river systems during a flood event that overtopped the ponds. The grass carp population exploded in the river systems from Arkansas to Illinois.

What it does: They compete with native fish for food. They have significantly altered the food web with an impact on plants, invertebrates, and fish communities. They can grow to over 50 pounds in weight. They also sometimes jump out of the water, which creates a hazard for humans boating nearby.
	What it is: European starling, common starling, English starling

Where it came from: Eurasia

How it got here: In the 1880s, a lover of Shakespeare’s plays imported 80 European starlings to Central Park in New York City because they were mentioned in Shakespeare’s writings and he thought any animal mentioned in Shakespeare’s writing should be present to view in the United States.

What it does: From that beginning, starlings have populated all corners of the country, competing with native species for food and for nesting locations.


Invasive Species Cards (Continued)

	What it is: Zebra mussels

Where it came from: Eurasia

How it got here: Inside ships.

What it does: They outcompete native species for food and habitat. Zebra mussels can attach to almost any hard surface. They clog water pipes, attach themselves to boats and docks, and they even attach to native mussels and crayfish.
	What it is: Cogongrass

Where it came from: In doubt—either East Africa or Southeastern Asia

How it got here: It first arrived accidentally in Louisiana in 1912 (as packing material), and then it was introduced intentionally to Florida in the 1930s (as feed for animals).

What it does: It displaces native plants. It provides no food value for native wildlife, and increases the threat of wildfire because it burns hotter and faster than native grasses.


Scientists Do These Things Anchor Chart

(For Teacher Reference)

Scientists Do These Things
	Engaging in Argument
	Developing a Model
	Planning an Investigation

	Preparing for the argument:

1. Pose the question.

2. Gather and identify evidence that answers the question.

3. Evaluate whether that evidence is good enough.

Making the argument:

4. Make a claim (answer the question).

I’m arguing that …

5. Use the evidence and scientific reasoning to support the claim.

My evidence for this is …
This evidence shows …
6. Explain why the evidence is relevant and sufficient.

This is evidence is sufficient because …
Further evidence could include …
	· A model can be a drawing or diagram, a physical replica, or a simulation.

· Collaborate to revise models based on evidence.

· Identify limitations of models when used to study one part of a system or object while not paying attention to other parts.

· Models can be used for making predictions.
	7. Pose a question that can be investigated with trials.

8. Decide what can be changed (variables).

9. Set up the procedure.

10. Record observations


	Engaging in Argument
	Developing a Model
	Planning an Investigation

	Examples of evidence: observations from an experiment
	Photosynthesis explanatory model 
	

	The law of conservation of energy has sufficient and relevant evidence to convince others.
	Physical replica: ecosystem in a baggie

Expert ecosystem explanatory model
	

	
	Revise expert ecosystem explanatory models to add food web
	

	
	Revise expert ecosystem explanatory model to show how energy moves through an ecosystem
	

	
	Revise expert ecosystem explanatory model to show how water, air, and waste matter is cycled within an ecosystem
	

	
	Use expert ecosystem explanatory model to make a prediction about what would happen to the ecosystem if something changed
	


Yellowstone National Park Ecosystem Graphic Organizer

Name: 
 Date:


Question: How healthy is the Yellowstone National Forest ecosystem?
	Claim
	___________________ ecosystem is ____________________
____________________________________________________.

	Evidence
	What are the criteria for a healthy ecosystem?

· The amounts and types of plants and animals are in balance and stable (biodiversity).

· All plants and animals can get their needs met (for shelter, food, space, water) and reproduce. All parts of the food web are present.

· The quality of the air and water condition is healthy, and the abiotic and biotic parts are working together.
	Scientific Reasoning

	Evidence
	For which criteria does the author have evidence?
	What parts of the video did the author use as evidence?
	How does the evidence show how well this forest ecosystem meets the criteria?


	Evaluation of evidence 
	Does the author have enough evidence and strong reasoning to prove the health of your ecosystem? Could the author address other criteria? What would make the argument stronger?
	


Health of Yellowstone National Forest Ecosystem: Model Argument

Question: How healthy is the Yellowstone National Forest ecosystem?

Claim: I’m arguing that Yellowstone is a healthy ecosystem. It meets the criteria of a healthy ecosystem in the following ways:
Biodiversity, and the organisms are able to meet their needs: The evidence for this is the many different types of organisms, such as trees, shrubs, grasses, birds, large and small mammals, and aquatic animals shown in the video. Also, in the video, we observed bears eating berries, rabbits had grass to hide in, beavers had trees to build their dams, fish had healthy water to live in, and small trees and shrubs were not getting eaten by the elk. Other animals got food from the carcasses that the wolves left behind. Also, the plants growing by the river were not getting trampled and had space to grow. This shows that a large variety of animals and plants were getting their needs met.
All parts of the food web are getting their needs for food and energy met: The video showed many parts of the food web getting their food. There were plants that had access to the energy in sunlight; there were primary consumers (herbivores) like the songbirds and elk that could eat the plants but not overeat the plants. And there were secondary consumers like the bear and the wolf. The large carnivores helped keep the food web in balance so that all organisms were getting what they needed but not too much so that other organisms suffered.
Abiotic and biotic parts of the ecosystem working together: The video gave examples of biotic and abiotic parts of the ecosystem working together. For example, now that there are fewer elk, the increased amount of grass is reducing erosion, keeping more soil in place. This is good because now the soil isn’t flowing into the river. This shows the biotic parts, the aquatic creatures, can get their needs met in the healthier water, an abiotic part of the ecosystem.
This evidence and reasoning is sufficient to say that the ecosystem is healthy because there is evidence for several criteria defining what makes an ecosystem healthy. My argument could be stronger if I had more information about the decomposers and the way that matter is cycled through the system. Also, my argument needs more evidence about whether or not the current state of the ecosystem is stable. For example, now that there is balance, will the number of animals and plants stay the same over time? Knowing this would allow me to be sure that it will be stable and will stay in balance, which is an important part of being healthy.

Ecosystem Scenario Cards

Teacher directions: Create one set of cards for each ecosystem expert group.

	A drunk driver collides his car into a circus truck traveling down the highway. The doors spring open and the 10 tigers inside the truck escape into the forest.

	A homeowner uses a legal chemical to kill weeds in his streamside yard. But he does not follow the directions and (in violation of the law) uses way too much of the chemical. A heavy rainstorm washes the chemical into the stream, which flows into the local forest. The chemical kills all the plants in the stream for a mile downstream of his property.

	A student goes on a school field trip to a rainforest. While there, the student finds a beautiful piece of wood on the ground. She decides to bring it home as a souvenir. After several days, she notices some bugs crawling on it. She quickly throws it into the forest behind her house because she doesn’t want the bugs in her house.

	A gardener sees some beautiful plants for sale on an internet nursery website. They are like nothing he has ever seen and very colorful. He decides to order a few to try in his yard, even though they are usually grown in a different region of the world. The plants do grow well—so well, in fact, that in a couple of years they are taking over his flowerbeds. He removes a few plants and throws them on his compost pile in the back of his yard.

	A mysterious disease is making honeybees die. Large beehives are abandoned or empty, especially around the forest.
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