





Name ______________________________

Rock Cycle Game

(Slightly modified from an exercise by Andrew Manning of the University of Utah with some ideas from "Rock Roulette" by Stan Schmidt and Courtney Palmer).

Introduction

The rock cycle describes the recycling of Earth materials through time. There are almost endless possibilities for how rocks may move through the cycle as they are subjected to geologic forces

over millions, or even billions, of years.

Instructions
1. 
We will break up into 10 groups. Each group will go to one of the 10 stations. Each station is a type of rock or other material that is part of the rock cycle. Do not stay in groups as you play the game.  Each student will follow a different path through the rock cycle.

· Begin by sketching a map of the stations. 

· As you proceed through the cycle, keep a record of each roll of the die, drawing 

an arrow to trace your movement.  Make a tally mark each time the die instructs you to stay where you are.

2. 
When you get to your station: Read the station description below to find out what you are and where in the earth you are located.  If you are a rock, look carefully at the rock samples and read their labels.

3. 
Roll the dice. There is only one at each station, so take turns if need be. Below is a list of numbers (1-6) for each station. Each number tells you what to do if you roll it. Go where you are instructed and repeat the process at the next station.

Station #1. Intrusive Igneous Rock.  You are now a granite, diorite, etc. in the earth's

crust.

1) 
Stay an intrusive igneous rock. Roll again.

2) 
Stay an intrusive igneous rock. Roll again.

3) 
Get uplifted, exposed, and eroded. Take the chemical weathering pathway and become 


ions dissolved in water. Go to hydrosphere/biosphere.

4) 
Get uplifted, exposed, and eroded. Take the mechanical weathering pathway and become 


sediment. Go to unconsolidated sediments.

5) 
Another magma body intrudes nearby. Experience high heat and get re-melted. Go to


 magma.

6) 
Get pushed to great depths because mountains pile up on top of you. You experience high heat and get re-melted. Go to magma.

Station #2. Volcanic Rock.  You are now a basalt, rhyolite, etc. on the earth's surface.

1) 
Stay a volcanic rock. Roll again.

2) 
Stay a volcanic rock. Roll again.

3) 
Get eroded. Take the chemical weathering pathway and become ions dissolved in water.


Go to hydrosphere/biosphere.

4) 
Get eroded. Take the mechanical weathering pathway and become sediment. Go to 


unconsolidated sediments.

5) 
Get buried deeply by sediments. Another magma body intrudes nearby. Experience high 


heat and get re-melted. Go to magma.

6) 
Get buried deeply by sediments and get pushed to great depths as mountains pile up on 


top of you. You experience high heat and get re-melted. Go to magma.

Station #3. Clastic Sedimentary Rock.  You are now a sandstone, conglomerate, etc. in the upper part of the Earth's crust.

1) 
Stay a clastic sedimentary rock. Roll again.

2) 
Get uplifted, exposed, and eroded. Take the chemical weathering pathway and become 


ions dissolved in water. Go to hydrosphere/biosphere.

3) 
Get uplifted, exposed, and eroded. Take the mechanical weathering
pathway and become 


sediment. Go to unconsolidated sediments.

4) 
A magma body intrudes nearby. Experience high heat and pressure get metamorphosed. Go to metamorphic rock.

5) 
A magma body intrudes nearby. Experience extreme heat, melt, and get incorporated into 


the magma. Go to magma.

6) 
Get pushed to great depths because mountains pile up on top of you. You experience high 


heat and pressure and get metamorphosed. Go to metamorphic rock.

Station #4. Metamorphic Rock.  You are now a gneiss, schist, etc. deep in the earth's crust.

1) 
Stay a metamorphic rock. Roll again.

2) 
Stay a metamorphic rock. Roll again.

3) 
Stay a metamorphic rock. Roll again.

4) 
Get uplifted, exposed, and eroded. Take the chemical weathering pathway and become 


ions dissolved in water. Go to hydrosphere/biosphere.

5) 
Get uplifted, exposed, and eroded. Take the mechanical weathering
 pathway and become 


sediment. Go to unconsolidated sediments.

6) 
A magma body intrudes nearby. Experience extreme heat, melt, and get incorporated into 


the magma. Go to magma.

Station #5. Unconsolidated Sediments. You are now silt, sand, clay, etc. at the earth's surface.

1) 
Stay unconsolidated sediments. Roll again.

2) 
Stay unconsolidated sediments. Roll again.

3) 
Stay unconsolidated sediments. Roll again.

4) 
Get buried deeply by other sediments. Undergo compaction and cementation and become


clastic sedimentary rocks. Go to clastic sedimentary rocks.

5) 
Get buried deeply by other sediments. Undergo compaction and cementation and become


clastic sedimentary rocks. Go to clastic sedimentary rocks.

6) 
Get buried deeply by other sediments. Undergo compaction and cementation and become


clastic sedimentary rocks. Go to clastic sedimentary rocks.

Station #6. Magma. You are now magma in the earth's crust.

1) 
Stay magma. Roll again.

2) 
Stay magma. Roll again.

3) 
Crystallize in the crust and become an intrusive igneous rock. Go to


intrusive igneous rock.

4) 
Crystallize in the crust and become an intrusive igneous rock. Go to


intrusive igneous rock

5) 
Get erupted and crystallize on the earth's surface. Go to volcanic rock.

6) 
Get erupted and crystallize on the earth's surface. Go to volcanic rock.

Station #7. Nonclastic (Chemical) Sedimentary Rock.  You are now a limestone, evaporite, etc. near the earth's surface.

1) 
Stay a nonclastic sedimentary rock. Roll again.

2) 
Get uplifted, exposed, and eroded. Take the chemical weathering pathway and become ions dissolved in water. Go to hydrosphere/biosphere.

3) 
Get uplifted, exposed, and eroded. Take the mechanical weathering pathway and become sediment. Go to unconsolidated sediments.

4) 
Get buried under other sedimentary rocks. A magma body intrudes nearby. Experience high heat and pressure get metamorphosed. Go to metamorphic rock.

5) 
Get buried under other sedimentary rocks. A magma body intrudes nearby. Experience extreme heat, melt, and get incorporated into the magma. Go to magma.

6) 
Get pushed to great depths because mountains pile up on top of you. You experience high heat and pressure and get metamorphosed. Go to metamorphic rock.

Station #8. Mantle Rock. You are a peridotite, eclogite, etc. in the earth's upper mantle.

1) 
Stay mantle rocks. Roll again.

2) 
Stay mantle rocks. Roll again.

3) 
Stay mantle rocks. Roll again.

4) 
Stay mantle rocks. Roll again.

5) 
Stay mantle rocks. Roll again.

6) 
Get partially melted and become magma. Rise at mid-ocean ridge and cool to form oceanic crust. Go to oceanic crust.

Station #9. Oceanic Crust.  You are now basalt or gabbro in the oceanic crust drifting away from a mid-ocean ridge.

1) 
Stay oceanic crust. Roll again.

2) 
Get subducted and re-assimilated into upper mantle. Go to mantle rocks.

3) 
Get subducted and re-assimilated into upper mantle. Go to mantle rocks.

4) 
Get subducted and re-assimilated into upper mantle. Go to mantle rocks.

5) 
Get subducted, experience extreme heat, and melt. Become magma that


rises upward. Go to magma.

6) 
Get subducted, experience extreme heat, and melt. Become magma that rises upward. Go
to magma. 

Station #10. Hydrosphere/Biosphere. You are now dissolved ions in an ocean, river, plant, animal, etc.

1) 
Stay in the hydrosphere/biosphere. Roll again.

2) 
Stay in the hydrosphere/biosphere. Roll again.

3) 
Get utilized by marine organisms and precipitate in the form of shells, coral, or other "hard part". Accumulate on the ocean floor and become limestone. Go to nonclastic sedimentary rock.

4) 
Get utilized by marine organisms and precipitate in the form of shells, coral, or other

"hard part". Accumulate on the ocean floor and become limestone. Go to nonclastic sedimentary rock.

5) 
Precipitate in a saline lake or restricted by in a desert climate and become evaporite. Go to nonclastic sedimentary rock.

6) 
Precipitate at a hot spring and become tufa. Go to nonclastic sedimentary rock.

Reflection Questions

1. Where did you spend the most time?

2. Why did everyone not follow the same path?

3. Did you ever get stuck at the same station for several rolls of the dice?  Where was this?  Why do you think that happened?

4. How does this activity show that new rock material is not added to the earth but that the same material is just changed from one form to another over time?

5. Which family of rocks do you think were the first rocks to form?  Give reasons for your answer.  

References

Manning, Andrew, Rocks and the Rocks Cycle (Demonstration #2), http://www.cc.utah.edu/~ahm2/teaching.html
Smith, Stan M. and Palmer, Courtney, 2000, Rock Cycle Roulette: The Science Teacher,    November 2000, p. 34-37.
Note to Teachers: Station Labels and Materials Start Here
	Station #1. Intrusive Igneous Rock.  You are now a granite, diorite, etc. in the earth's crust.

1) Stay an intrusive igneous rock. Roll again.

2) Stay an intrusive igneous rock. Roll again.

3) Get uplifted, exposed, and eroded. Take the chemical weathering pathway and become ions dissolved in water. Go to hydrosphere/biosphere.

4) Get uplifted, exposed, and eroded. Take the mechanical weathering pathway and become sediment. Go to unconsolidated sediments.

5) Another magma body intrudes nearby. Experience high heat and get re-melted. Go to magma.

6) Get pushed to great depths because mountains pile up on top of you. You experience high heat and get re-melted. Go to magma.



	Station #2. Volcanic Rock.  You are now a basalt, rhyolite, etc. on the earth's surface.

1. Stay a volcanic rock. Roll again.

2. Stay a volcanic rock. Roll again.

3. Get eroded. Take the chemical weathering pathway and become ions dissolved in water.Go to hydrosphere/biosphere.

4. Get eroded. Take the mechanical weathering pathway and become sediment. Go to unconsolidated sediments.

5. Get buried deeply by sediments. Another magma body intrudes nearby. Experience high heat and get re-melted. Go to magma.

6. Get buried deeply by sediments and get pushed to great depths as mountains pile up on top of you. You experience high heat and get re-melted. Go to magma.




	Station #3. Clastic Sedimentary Rock.  You are now a sandstone, conglomerate, etc. in the upper part of the Earth's crust.

1. Stay a clastic sedimentary rock. Roll again.

2. Get uplifted, exposed, and eroded. Take the chemical weathering pathway and become ions dissolved in water. Go to hydrosphere/biosphere.

3. Get uplifted, exposed, and eroded. Take the mechanical weathering pathway and become sediment. Go to unconsolidated sediments.

4. A magma body intrudes nearby. Experience high heat and pressure get metamorphosed. Go to metamorphic rock.

5. A magma body intrudes nearby. Experience extreme heat, melt, and get incorporated into the magma. Go to magma.

6. Get pushed to great depths because mountains pile up on top of you. You experience high heat and pressure and get metamorphosed. Go to metamorphic rock.



	Station #4. Metamorphic Rock.  You are now gneiss, schist, etc. deep in the earth's crust.

1. Stay a metamorphic rock. Roll again.

2. Stay a metamorphic rock. Roll again.

3. Stay a metamorphic rock. Roll again.

4. Get uplifted, exposed, and eroded. Take the chemical weathering pathway and become ions dissolved in water. Go to hydrosphere/biosphere.

5. Get uplifted, exposed, and eroded. Take the mechanical weathering pathway and become sediment. Go to unconsolidated sediments.

6. A magma body intrudes nearby. Experience extreme heat, melt, and get incorporated into the magma. Go to magma.




	Station #5. Unconsolidated Sediments. You are now silt, sand, clay, etc. at the earth's surface.

1. Stay unconsolidated sediments. Roll again.

2. Stay unconsolidated sediments. Roll again.

3. Stay unconsolidated sediments. Roll again.

4. Get buried deeply by other sediments. Undergo compaction and cementation and become clastic sedimentary rocks. Go to clastic sedimentary rocks.

5. Get buried deeply by other sediments. Undergo compaction and cementation and become clastic sedimentary rocks. Go to clastic sedimentary rocks.

6. Get buried deeply by other sediments. Undergo compaction and cementation and become clastic sedimentary rocks. Go to clastic sedimentary rocks.



	Station #6. Magma. You are now magma in the earth's crust.

1) 
Stay magma. Roll again.

2) 
Stay magma. Roll again.

3) 
Crystallize in the crust and become an intrusive igneous rock. Go to


intrusive igneous rock.

4) 
Crystallize in the crust and become an intrusive igneous rock. Go to


intrusive igneous rock

5) 
Get erupted and crystallize on the earth's surface. Go to volcanic rock.

6) 
Get erupted and crystallize on the earth's surface. Go to volcanic rock.





	

	Station #8. Mantle Rock. You are a peridotite, eclogite, etc. in the earth's upper mantle.

1. Stay mantle rocks. Roll again.

2. Stay mantle rocks. Roll again.

3. Stay mantle rocks. Roll again.

4. Stay mantle rocks. Roll again.

5. Stay mantle rocks. Roll again.

6. Get partially melted and become magma. Rise at mid-ocean ridge and cool to form oceanic crust. Go to oceanic crust.




	Station #9. Oceanic Crust.  You are now basalt or gabbro in the oceanic crust drifting away from a mid-ocean ridge.

1. Stay oceanic crust. Roll again.

2. Get subducted and re-assimilated into upper mantle. Go to mantle rocks.

3. Get subducted and re-assimilated into upper mantle. Go to mantle rocks.

4. Get subducted and re-assimilated into upper mantle. Go to mantle rocks.

5. Get subducted, experience extreme heat, and melt. Become magma that rises upward. Go to magma.

6. Get subducted, experience extreme heat, and melt. Become magma that rises upward. Go to magma. 



	Station #10. Hydrosphere/Biosphere. You are now dissolved ions in an ocean, river, plant, animal, etc.

1. Stay in the hydrosphere/biosphere. Roll again.

2. Stay in the hydrosphere/biosphere. Roll again.

3. Get utilized by marine organisms and precipitate in the form of shells, coral, or other "hard part". Accumulate on the ocean floor and become limestone. Go to nonclastic sedimentary rock.

4. Get utilized by marine organisms and precipitate in the form of shells, coral, or other"hard part". Accumulate on the ocean floor and become limestone. Go to nonclastic sedimentary rock.

5. Precipitate in a saline lake or restricted by in a desert climate and become evaporite. Go to nonclastic sedimentary rock.

6. Precipitate at a hot spring and become tufa. Go to nonclastic sedimentary rock.




	Station #1. 
Intrusive Igneous Rock.  



	Station #2. 
Volcanic Rock.  



	Station #3. 
Clastic Sedimentary Rock.



	Station #4. 
Metamorphic Rock.  




	Station #5. 
Unconsolidated Sediments



	Station #6. 
Magma



	Station #7. 
Nonclastic (Chemical) Sedimentary Rock



	Station #8. 
Mantle Rock.



	Station #9. 
Oceanic Crust



	Station #10. 
Hydrosphere/Biosphere



	Station #1. 
Intrusive Igneous Rock.  
Intrusive Igneous Rocks form from magma that cools and crystallizes deep beneath the surface of the earth.  Intrusive Igneous Rocks are always described by their texture and the minerals that they contain.  
In the rock sample boxes at your station, rocks #1-8 are Intrusive Igneous Rocks.  Read the “Common Igneous Rocks” handout with each box to learn more about the kinds of rocks you might be and the kinds of minerals that you might be made of.



	Station #2. 
Volcanic Rock.  

Volcanic Rock—also known as Extrusive Igneous Rocks—are rocks that are formed from magma that finds its way to the surface of the earth through fissures (cracks) in the crust or through volcanic eruptions.  Because they cool quickly, it is difficult to see individual crystals in Volcanic Rocks.
In the rock sample boxes at your station, rocks #9-15 are Volcanic Rocks. Read the “Common Igneous Rocks” handout with each box to learn more about the kinds of rocks you might be and the kinds of minerals that you might be made of.




	Station #3. 

Clastic Sedimentary Rock.

All Sedimentary Rocks start their lives as Metamorphic or Igneous Rocks.  Weathering, erosion, or natural chemicals break those original rocks into small pieces known as sediment which gets deposited and compacted into new rocks. Clastic Sedimentary Rocks are formed by mechanical weathering—the breaking down of rocks by wind, water, tree roots or plate movement.  
In the rock sample boxes at your station, rocks #1-7 are Clastic Sedimentary Rocks. Read the “Common Sedimentary Rocks” handout with each box to learn more about the kinds of rocks you might be and the kinds of materials that you might be made of.



	Station #4. 
Metamorphic Rock.  

In some ways, Metamorphic Rocks are a lot like Sedimentary Rocks.  After all, Metamorphic Rocks all start their lives as another type of rock.  The difference is that Metamorphic Rocks change into new rocks when they’re exposed to tremendous heat and pressure under the surface of the earth.  They never completely melt.  Instead, the bonds holding the minerals in Metamorphic rocks literally break, allowing the elements to reorganize themselves into new types of rock.  
In the rock sample boxes at your station, rocks #1-15 are Metamorphic Rocks. Read the “Common Metamorphic Rocks” handout with each box to learn more about the kinds of rocks you might be and the kinds of materials that you might be made of.


	Station #5. 
Unconsolidated Sediments

At any given time, one of the most common parts of the Rock Cycle are Unconsolidated Sediments.  Unconsolidated Sediments are the loose bits of weathered rocks—gravel, sand, silt—that have yet to be deposited and/or cemented into a new Sedimentary rock yet.  
You can see Unconsolidated Sediments all around you.  Look along curbs after rainstorms.  Look along the sides of roads or in the fields and creeks that you play in.  Look along the beaches where you play in the summer.  The fact is that compacting Unconsolidated Sediment into new rocks is a process that can take hundreds of years!  Are you ready to wait?



	Station #6. 
Magma

This is what you’ve been waiting for, boys and girls.  You are officially Magma—molten rock found under the crust of the earth!  To get here was a bit of a painful process, though.  You started your life as a regular old rock—maybe a bit of Ocean Crust, maybe a bit of Metamorphic rock living in the Mantle, maybe a bit of Sedimentary rock living near the fault line of two crustal plates.
Somehow, though, you got forced far enough under the earth’s surface that you literally melted—no easy task, considering that Magma can get up to 7,000 degrees.  Hope you’re wearing your fireproof underwear today  


	Station #7. 
Nonclastic Sedimentary Rock

All Sedimentary Rocks start their lives as Metamorphic or Igneous Rocks.  Weathering, erosion, or natural chemicals break those original rocks into small pieces known as sediment which gets deposited and compacted into new rocks. Nonclastic Sedimentary Rocks—which are also known as Chemical Rocks—are formed when rocks or small parts of rocks are dissolved in the weathering process.  As the solution that dissolved the rocks cools or evaporates, the solid portion is deposited again.

In the rock sample boxes at your station, rocks #8-14 are Nonclastic Sedimentary Rocks. Read the “Common Sedimentary Rocks” handout with each box to learn more about the kinds of rocks you might be and the kinds of materials that you might be made of.



	Station #8. 
Mantle Rock.

I’ve got some good news and some bad news for you:  As a Mantle Rock, you’re really, really safe!  After all, the Mantle is the thickest of the Earth’s layers.  It’s also found well beneath the Earth’s surface.  That means that as a Mantle Rock, you aren’t likely to be damaged by weathering or broken apart by earthquakes.  
Here’s the problem, though.  As a Mantle Rock, you’re also not likely to change much at all. In fact, you might just stay a Mantle Rock for a long, long, long, LONG time.  Start rolling those dice.  Otherwise, you won’t be cycling much.  Enjoy!


	Station #9. 
Oceanic Crust

Much like their Extrusive Igneous Rock relatives, the rocks that form the Oceanic Crust are initially formed from molten rock that finds its way to the surface of the earth.  Oceanic Crust, though, always appears at a mid ocean ridge and is slowly pushed away as new rock forms.  

If you think about the size of the Earth’s oceans, though, you’ll quickly realize that Oceanic Crust is one of the largest parts of the Rock Cycle.  There’s TONS of it, even if it is rarely seen by humans.  



	Station #10. 
Hydrosphere/Biosphere
Another important but hard to spot part of the Rock Cycle is the Hydrosphere/ Biosphere.  At any given time, there are tons of rock bits and mineral pieces that are either dissolved and being carried by a water source or contained inside of animals.  These rock bits and mineral pieces are essentially in a holding pattern—unable to become new rock until they are deposited again.  

When the water source carrying the rock bits and mineral pieces evaporates—or when the animal carrying the rock bits or mineral pieces dies—these rock bits and mineral pieces have the opportunity to become a part of a new rock again.  




PAGE  
1

