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	Mount St Helens National Volcanic Monument – Teacher’s Corner 
Gifford Pinchot National Forest
USDA Forest Service


The Case of the Floating Rock
Indoor/Outdoor Activity

Teacher Information:

Time Requirement: 
30 minutes 

Trail Used:
 

‘Eruption Trail’

Location: 


Johnston Ridge Observatory

Students will use information outlined in the instructional sequence to complete the activity sheet.  Some materials are available at Johnston Ridge Observatory, but you will need to call ahead and reserve them; other materials will need to be brought with you.  You must read the instructional sequence, so that you can introduce the activity to the students.  If, however, you wish to adapt this to the classroom, there are a variety of chemically similar volcanic rocks that can be used.  One example would be pumice and obsidian – very different appearances, but chemically similar.  The objective is to show that different processes occurring to a substance can result in a variety of finished product – in this case rocks.

Goal:


1) The student will be able to explain why one rock floats and the other does not.

Objectives:

1) The student will be able to use the scientific method to obtain a result.

2) The student will be able to define ‘density’. 

3) The student will be able to distinguish between two densities.

4) The student will be able to identify evidence of gasses within volcanic rock.

	Materials available at Johnston Ridge Observatory:
· Sample of Pumice

· Sample of Dome Dacite

· Bowl of water with pumice floating in it

· Plastic bottle of soda ¾ full of carbonated liquid


	Materials to bring:

· Worksheet 

· Pencils

· Clipboard

· Tube of toothpaste




WASHINGTON EALRS and OREGON BENCHMARK STANDARDS

Washington
1.1 Use properties to identify, describe and categorize substances, materials, and objects.

a. Relate the physical and chemical properties of materials to their underlying structure.

b. Describe the properties and organizational pattern used to classify chemical elements.

1.5 Understand that interactions within and among systems cause changes in matter and energy.

b.   Compare and contrast the properties of rocks and minerals.

g.  Describe how rocks are transformed through processes at and below the earth’s surface, and the rate at which these changes occur.

Oregon

SCIENCE-CCG

The Dynamic Earth- Understand the properties and limited availability of the materials which make up the Earth.

BM2-Identify properties and uses of earth materials.

SCIENCE-CCG

Understand structure and properties of matter.

BM3-Recognize that substances may be grouped by their physical properties.  Use the concept of density to evaluate which objects will float or sink in water.

The Case of the Floating Rock
Indoor/Outdoor Activity

Your Mission: (purpose) To determine the reason why one of two rocks floats while the other 

does not.

Possible Explanations: (hypothesis) 

1) One rock is lighter in weight than the other.

2) One rock is not as dense as the other.

3) One rock is made of different material than the other.

Case Facts: (materials)
· Pumice floats; dome dacite does not.

· Both pumice and dome dacite form from the same kind of molten rock called dacite lava.

· Molten rock has gas dissolved in it just like the soda in a can of pop does.

· Dacite lava is thick like toothpaste, making it difficult for gas bubbles to escape 

from it.

Evaluate the Evidence: (procedure)


Obtain a sample of both pumice and dome dacite. Closely observe each rock and record 

your observations.

Observations: (record data)

1) Look at the piece of pumice; describe its appearance and texture.

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________

2) Look at the piece of dome dacite; describe what looks and feel like.

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________

3) Describe some of the differences between these two samples of rock.

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Conclusions: (results)

a) I think that explanation # _____ is best: OR
b) I have reached another conclusion.

In complete sentences, explain the evidence you used to either support your conclusion or reach another conclusion. 

____________________________________________________________________________________________________________________________________________________________________________________________________________________________________

____________________________________________________________________________

Teacher’s Cheat Sheet

The Case of the Floating Rock

Your Mission: (purpose) To determine the reason why one of two rocks floats while the other 

does not.
Possible Explanations: (hypothesis) 
1) One rock is lighter in weight than the other.

2) One rock is not as dense as the other.

3) One rock is made of different material than the other.

Case Facts: (materials)
· Pumice floats; dome dacite does not.

· Both pumice and dome dacite form from the same kind of molten rock called dacite lava.

· Molten rock has gas dissolved in it just like the soda in a can of pop does.

· Dacite lava is thick like toothpaste, making it difficult for gas bubbles to escape from it.

Evaluate the Evidence: (procedure)


Obtain a sample of both pumice and dome dacite. Closely observe each rock and record 

your observations.

Observations: (record data)

1) Look at the piece of pumice; describe its appearance and texture.

The Pumice rock has many air bubbles in it.  It is not heavy.  It resembles the foamy part of the liquid inside the soda bottle after it has been shaken up.  It is crumbly and can be scratched with a fingernail.  It is light in color.

2) Look at the piece of dome dacite; describe what looks and feel like.

The Dome Dacite rock is solid, except for some cracks on the outside.  It is heavy.  It resembles the more solid part of the liquid inside the soda bottle after it has been shaken up.  It is hard and cannot be scratched with a fingernail.  It is gray in color.

3) Describe some of the differences between these two samples of rock.

The Pumice rock is much lighter than the Dome Dacite rock.  The Pumice also has more air bubbles in it.  The Pumice is a lighter color than the Dome Dacite.  Pumice is not as solid as the Dome Dacite, it can be scratched with a fingernail, but the Dome Dacite cannot.

Conclusions: (results)

a) I think that explanation # _____ is best: OR
b) I have reached another conclusion.

In complete sentences, explain the evidence you used to either support your conclusion or reach another conclusion. 

The Dacite lava that formed these rocks had gas in it.  Most of the gas was concentrated in the top part of the magma chamber, making it foamy.  This part erupted first, and cooled quickly so that all the gas bubbles were trapped in it, forming a light and porous rock – Pumice.  The lava that erupted later had less gas in it, and cooled slowly so that most of the gas bubbles could escape, forming a dense rock – Dome Dacite. Because one rock is not as dense as the other, it does appear lighter in weight. If they were both dense, then they would both sink.

Instructional Sequence for “The Case of the Floating Rock”
1. Divide students into groups of five and assign one chaperone to assist each student group.  Explain that each student group will need a worksheet, a clipboard, and a pencil.  They will also need to appoint one student of the group to be the official secretary to write down their answers.

2. Explain that when Mount St. Helens became active in March of 1980 magma (molten rock) was rising up into it.  The top of the mountain was plugged up and the magma couldn’t get to the surface so instead it made the mountain swell like a big balloon.  A large lump, called the “bulge”, developed on the north side of the mountain. 

3. Explain that the bulge was filling full of hot, molten rock – magma.  Magma has gas in it, just like the soda in a bottle of pop.  As more and more magma swelled into the bulge, it became pressurized.  Just like soda does in a bottle if you shake it up.  (Shake up the bottle of soda so they can see what happens to the liquid).

4. Explain that on the morning of May 18th a 5.1 magnitude earthquake shook the bulge, causing it to slide off of the mountain.  As the bulge slid away, it released all the pressure that had been building inside the volcano.  Using the bottle of soda as a visual aid, explain that this had the same affect on the magma inside the mountain as taking the cap off the shaken up soda bottle.

5. Explain that an explosion burst out of the north side of the mountain sideways, and then magma began to erupt from the volcano.  This magma is called Dacite lava, and it is very thick and pasty – like toothpaste.  Gas bubbles in it have a hard time escaping.

6. Explain that this Dacite lava formed many different types of rock; one of these was Pumice, the other was Dome Dacite.  (Show them the samples of rock).  Explain that Pumice rock floats, but Dome Dacite does not.  Stress that these two rocks are formed from the exact same lava, but the way that they formed makes them very different.

7. Explain that their mission is to try to figure out why one of these rocks floats, but the other does not.  Tell them to look closely at the case facts on their worksheets, and then to examine the samples of rock.  Have them answer the questions on the worksheet.  Give them 15 minutes to accomplish their mission.

8. Have each student group present their findings to the class.

9. Review all their explanations, and then explain that the Dacite lava that formed these rocks has gas in it.  Most of the gas was concentrated in the top part of the magma chamber, making it foamy.  This part erupted first, and cooled quickly so that all the gas bubbles were trapped in it, forming a light and porous rock – Pumice.  The lava that erupted later had less gas in it, and cooled slowly so that most of the gas bubbles could escape, forming a dense rock – Dome Dacite.  (You may want to use the bottle of soda as a visual aid during this explanation – it helps show the foamy vs. liquid separation of magma.)

10. Explain that volcanic rocks form in many different ways.  Some form quickly, others form slowly.  Some have more gas, other have less.  Some come from very thick lava, others come from very fluid lavas.  All of these different rocks are clues to the eruptive past of a volcano.  By understanding how a volcanic rock forms, geologist can better understand volcanoes.

