Paleobiology: Evolution and Extinction		Name ______________________________

Continents							Animal type
1: North America						1: Herbivorous dinosaur
2: South America						2. Herbivorous mammal
3: Antarctica							3. Bird (vulture)
4: Asia								4. Reptile (lizard)
5: Europe							5. Amphibian (frog)
6: India							6. Freshwater fish
7: Australia							7. Carnivorous mammal
8: Africa							8. Cockroach

Step 1.  Roll the 8 sided dice to get the continent.
Step 2.  Roll the six sided dice to determine the population size for the continent you rolled.  Each number of on the six sided dice is equal to 100 organisms (i.e., 1 = 100, 2 = 200, etc.).  Place one plastic animal per one-hundred organisms on the continent. Note that the plastic animals are place holders for the population size and do not match the animal types in the list above.
Step 3.  Repeat Steps 1 and 2 until you have a population for each continent.
Step 4.  Roll the 8 sided dice to determine your animal type.

1.  What is your animal type? ________________________________

From what you know about your animal, list the following:

What your animal eats:


What climate your animal can tolerate:



How your animal reproduces:



2.  What is the size of the initial population on each continent?

1: North America	____________
2: South America	____________
3: Antarctica		____________
4: Asia			____________
5: Europe		____________
6: India		____________
7: Australia		____________
8: Africa		____________
Part 1.  Based upon your starting population sizes:

1.  If all other things (climate, food resources, etc.) are equal, which population(s) is/are most likely to survive (i.e., on which continents)?


Why?


2.  If all other things (climate, food resources, etc.) are equal, which population(s) is/are most likely to become extinct (i.e., on which continents)?



Why?



3.  Now look at the position of the continents and consider the probable climate conditions for those continents.  Also consider your animal.  Now, which population(s) is/are most likely to survive (i.e., on which continents)?


Why?


4.  Now look at the position of the continents and consider the probable climate conditions for those continents.  Also consider your animal.  Now, which population(s) is/are most likely to become extinct (i.e., on which continents)?


Why?



5.  Are the answers different between 1/3 and 4/5?

Why or why not?




6.  Which is more important for survival, population size or environmental conditions?


Part 2.  Environmental Change.  You will use your starting population sizes and you will consider that all other things (climate, food resources, etc.) are equal on and among each continent.  Roll the 8 sided dice to select an environmental change:

1:  Cooling such that snowfall dramatically increases over a period of several decades

2:  Sea level rise that encroaches on their habitat

3:  Climate warming that increases rainfall dramatically over a period of several decades

4:  Climate warming that dramatically increases temperatures over a period of several decades

5:  Climate warming causing a severe drought lasting for at least 2 generations

6:  Many volcanic eruptions release toxic gasses onto the atmosphere over a 100 year period

7:  A dramatic increase in acid rain occurs due to changes in emissions of gases from geysers

8:  Sea level drops dramatically


1.  Roll the 8-sided dice to determine which continent and population you will focus on for this question. 

Continent ___________________

Environmental change ____________________________

What impact does this environmental change have on your animal, based upon the animal’s characteristics?



What impact does this environmental change have on your animal, based upon the population size?



2.  Repeat for another continent.  Roll the 8 sided dice to determine which continent and population you will focus on for this question. 

Continent ___________________

Environmental change ____________________________

What impact does this environmental change have on your animal, based upon its characteristics?



What impact does this environmental change have on your animal, based upon the population size?



Part 3.  Population growth.  Now, the populations on each continent will enter a period of growth.  
Step 1.  Roll the 8 sided dice to get the continent.
Step 2.  Roll the six sided dice to determine by how much the population will grow for the continent you rolled.  Each number of on the six sided dice is equal to 100 organisms (i.e., 1 = 100, 2 = 200, etc.).  Place one plastic animal per one-hundred organisms on the continent. 
Step 3.  Repeat Steps 1 and 2 until you have grown the population for each continent.

1.  Examine the populations on each continent.  For your animal, if all other things (climate, food resources, etc.) are equal, which population(s) is/are most likely to survive (i.e., on which continents)?



Why?



2.  If all other things (climate, food resources, etc.) are equal, which population(s) is/are most likely to become extinct (i.e., on which continents)?




Why?





Did anything change from Part 1, i.e., did the population size changes have an impact?




Why or why not?
3.  Now look at the position of the continents and consider the probable climate conditions for those continents.  Also consider your animal.  Now, which population(s) is/are most likely to survive (i.e., on which continents)?



Why?



4.  Now look at the position of the continents and consider the probable climate conditions for those continents.  Also consider your animal.  Now, which population(s) is/are most likely to become extinct (i.e., on which continents)?



Why?




5.  Are the answers different between 1/3 and 4/5?

Why or why not?




Did anything change from Part 1, i.e., did the population size change have an impact?







Part 4.  More population growth.  Now, the populations on each continent will enter a period of growth.  
Step 1.  Roll the 8 sided dice to get the continent.
Step 2.  Roll the six sided dice to determine by how much the population will grow for the continent you rolled.  Each number of on the six sided dice is equal to 100 organisms (i.e., 1 = 100, 2 = 200, etc.).  Place one plastic animal per one-hundred organisms on the continent. 
Step 3.  Repeat Steps 1 and 2 until you have grown the population for each continent.


1.  Examine your continents with their new populations.  Consider the animal type you have and the likely climate on each continent.  Based upon the new population size:

A.  Are any of the populations likely to be experiencing any problems with the new size?


What might the problems be?




B.  Are any of the populations/continents in better shape than they were before?


How so?




2.  In the new scenario, considering your animal and the likely climate on each continent, which population/continent will be most susceptible to a mass extinction event (think asteroid hitting the earth), in your opinion?


Why?





3.  In the new scenario, considering your animal and the likely climate on each continent, which population/continent will be most susceptible to a mass extinction event (think asteroid hitting the earth), in your opinion?


Why?





Part 5.  Extinctions.  For this section, we will be changing the rules a little bit.  You will assume that EACH COLOR, regardless of the little animal type that it is, is a different species of your animal type. So for example, if you rolled and got Amphibian (frog), each color is a different species of frog.  Notice that, probably, each species is present on every continent but in different numbers.

Extinction Event 1.  The first extinction event affects all populations in the tropics, everywhere between 23.5° North Latitude and 23.5° South Latitude.  This is a common phenomenon with mass extinction events that involve climate change.  Roll the 6-sided dice to determine the magnitude of the event:

1:  20 % of the organisms become extinct: remove 20% or 1/5 of the plastic animals
2:  50 % of the organisms become extinct: remove 50% or 1/2 of the plastic animals
3:  60 % of the organisms become extinct: remove 60% or 3/5 of the plastic animals
4:  75 % of the organisms become extinct: remove 75% or 3/4 of the plastic animals
5:  87.5 % of the organisms become extinct: remove 87.5% or 7/8 of the plastic animals
6:  90 % of the organisms become extinct: remove 90 % or 9/10 of the plastic animals

For all of the locations between 23.5° North Latitude and 23.5° South Latitude, remove the percentage of animals based upon the number you rolled.  You will remove the animals based upon where you had set them down originally on the continent.  Just grab them, don’t think about their color.   Put them aside because you will be putting them back.

1.  Did any of your species become extinct?




2.  Did any of your species come close to extinction?




3.  Which species (or colors) were best able to survive the mass extinction event?  Think about this in terms of their geographic distribution (latitude, longitude, presence on different continents, number of continents they are present on, etc.).






4.  Based on what you observed in #3 above, what animals living today would be able to survive an extinction event like the one described in Extinction Event 1?



[bookmark: _GoBack]Extinction Event 2.  Put the animals that you removed in the first extinction event back on their respective continents.  Stand back a few feet from your box and gently but firmly throw a projectile (a beanie stuffed animal works well) at the entire world with animals to simulate a meteor landing on it.  Every animal that falls down is considered extinct.  Set them aside.  

1.  How many species (colors), if any, became totally extinct?



2.  How many species (colors) lost some members?



3.  How many species (colors) did not lose any members?



4.  Is there any pattern (geographic or otherwise) to those species that became extinct/lost a lot of members and those that did not?







5.  Considering the size of the species (number of little animals), did size have an effect on survivorship?


 




6.  Which is more important for surviving a mass extinction, geographic distribution or number if individuals in the species?  Why?





