
Appendix A
	First major extinction (c. 440 mya): Climate change (relatively severe and sudden global cooling) seems to have been at work at the first of these-the end-Ordovician mass extinction that caused such pronounced change in marine life (little or no life existed on land at that time). 25% of families lost (a family may consist of a few to thousands of species).
	

	· Second major extinction (c. 370 mya): The next such event, near the end of the Devonian Period, may or may not have been the result of global climate change. 19% of families lost.
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	· Third major Extinction (c. 245 mya): Scenarios explaining what happened at the greatest mass extinction event of them all at the end of the Permian Period have been complex amalgams of climate change perhaps rooted in plate tectonics movements. 90% of marine life and 70% of terrestrial life was lost. 
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	· Fourth major extinction (c. 210 mya): The event at the end of the Triassic Period, shortly after dinosaurs and mammals had first evolved, also remains difficult to pin down in terms of precise causes. 23% of families lost.
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	Fifth major extinction (c. 65 mya): Most famous, perhaps, was the most recent of these events at the end-Cretaceous. It wiped out the remaining terrestrial dinosaurs and marine ammonites, as well as many other species, in all habitats sampled from the fossil record. Consensus has emerged in the past decade that this event was caused by one (possibly multiple) collisions between Earth and a comet. 17% of families lost.


	[image: image4.jpg]





Appendix B
Introducing New Species

1. Name of Species: _________________________________________________________
2. Original Ecosystem (location, description, abundance of species and available resources): __________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
3. Resources this species requires to survive: __________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

4. How the species came to be present in the new ecosystem: __________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
5. The effects this foreign species has on the new ecosystem and the other living organisms within it (list both positive and negative effects): ________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
6. Possible ways of controlling the population of this invasive species: ______________________________________________________________________________________________________________________________________________________________________________________________________
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Cougar Hunt

Introduction:

It’s been said that every person on the planet, around six billion of us, could fit into the state of Texas. But being able to fit a certain number of people into a space doesn’t mean that they would be able to live there for any length of time. We need more than just a certain amount of space to survive; we need things like food and water. There isn’t enough farmland or drinking water in Texas or in North America for that matter, to support six billion people. Texas, North America and the planet all have limits to how much they can give to support people. Every habitat does. This simulation will help you understand the concept of carrying capacity by having you act out the survival attempts of cougars living in an area with limited food resources.

Materials:

100 small paper cups to represent animals (prey). They are marked on the bottom as follows:



50 cups marked S (Squirrel = 1 kg)



25 cups marked R (Rabbit = 2 kg)



15 cups marked P (Porcupine = 7.5 kg)



9 cups marked B (Beaver = 20 kg)



1 cup marked D (Deer = 75 kg)

Procedure:

You are the Cougar. Be the Cougar.

1. This classroom is the habitat of a population of cougars. Each of you represents one cougar. You will each try to find enough food in this habitat to survive for approximately one month (about 50kg of food). You will each be given three dice. These are your attack tools!

2. _______________ has been injured by tackling a big buck and now has a broken leg so he/she will have to hunt on one leg. (They must hop around on one foot and will only receive two dice). 

3. _______________ is a blind cougar, due to an injury caused by a porcupine. (They must cover their eyes using a blindfold or dark sunglasses).

4. _______________ is a female with two cubs and each cub needs 25 kg of food to live, so if they are all going to survive, she needs to find 100 kg of food. 

5. Each of you will set up a cougar den by selecting a small area where you will bring your prey. (This could be a student’s desk or any area along the wall)

6. Each cougar must walk into the habitat to hunt. (Cougars don’t run down prey, they stalk it.) When you find a prey animal, you must overcome it. To do so, roll the dice several times until you get any combination of 12. 

From there, you may pick one prey animal of your choice and take it back to your den. (Remember that in the wild cougars don’t fight over prey, because a resulting injury may kill them.)

7. Continue getting prey until they are all gone. When all the cups have been gathered, the game is over. Return to your den and calculate the quantity of food you have gathered.

8. On the board is a chart that each student will fill in with their name and the amount of food gathered. 

9. Using graph paper make a histogram (bar graph) of the quantity of food gathered compared to each individual cougar. Make sure to label your axes appropriately. Draw a horizontal line at 50 kg to represent the amount of food needed to survive.

Answer the following questions:

1. How many kilograms did each cougar gather? How many cougars can survive in the habitat? If more cougars played the game, would the habitat support them? Why?
2. How many kilograms did the blind cougar gather? The injured cougar? The mother cougar? What are the chances of her cubs surviving in this habitat? Can a blind or injured cougar survive in the wild? Who is the mother going to feed at first?
3. What do humans compete over?
