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


Bingo Rocks!

Indoor Activity

Teacher Information: 

Time Requirement:
45 minutes
Display Used: 

Bingo Rocks! Kit 
Location: 


Johnston Ridge Observatory

The purpose of this activity is to help familiarize students with the 16 kinds of igneous rocks. Students should have a pencil, clipboard, and a copy of the handout. Students will be better served if they have prior knowledge of the following vocabulary words:

1) Texture: size, shape, and distribution of particles that make a rock

2) Silica: a glass-like building block of minerals

3) Intrusive: activity below the earth’s surface

4) Extrusive: activity at the earth’s surface

5) Viscosity: a fluid’s ability to resist flow

6) Porphyritic: large crystals (large enough to see them with your naked eye) contained in a fine-grained matrix (crystals cannot be distinguished)

7) Vesicular: containing vesicles (i.e. pores in pumice)

Goal:

1) The student will become more familiar with 16 kinds of igneous rocks.

Objectives:

1) The student will identify and distinguish between various forms of igneous rock.

2) The student will sort igneous rocks along a silica (gray scale) continuum.

3) The student will sort igneous rocks along a ‘texture’ continuum.

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.

Oregon

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
Bingo Rocks!

Indoor Activity

Your Mission: (purpose) Identify both extrusive and intrusive igneous rocks according to distinguishing characteristics.

Case Facts and Evidence: (materials)
1) Igneous rocks are differentiated by a percentage of silica

2) The amount of silica determines the shade of gray for each rock.

3) Magma is molten rock underground; lava is molten rock that has breached Earth’s surface.

4) Igneous rocks with large crystals tend to have cooled slowly under the ground (intrusive)

5) Igneous rocks with smaller crystals tend to have cooled quickly above the ground (extrusive)

6) Lava with high silica content tend to flow more slowly (are more viscous)

7) Case evidence samples A-G.

Evaluate the Evidence: (procedure)

On the following page are sixteen (16) squares in no particular order. Each square contains a number that corresponds with a rock in the ‘Box-O-Rox’.  Use the case facts, evidence provided by your teacher, and key words on your Bingo Rocks! sheet to identify the rocks in the ‘Box-O-Rox’. You will obtain one rock at a time, describe it orally and in writing, learn its identity from your chaperone and write that identity down in the corresponding square.

Observations: (record data)
The ‘Box-O-Rox’ contains numbered samples (rocks). Your group may have only one rock at a time with which to work from the ‘Box-O-Rox’. Observe each rock and describe it according to gray scale and texture in the corresponding square on your Bingo Rocks! Sheet (data page). In ‘Bingo’ fashion, if you complete four squares in a row by recording rock identities and descriptions (across, up-and-down, or diagonally) you are a Bingo Rocks winner!

Conclusions: (results)

Using your chaperone, identify in writing each rock you describe (gray scale and texture).  
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Use the following characteristics to help you identify each rock.
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Instructional Sequence for ‘Bingo Rocks!’:


Materials: Rock samples A-G (Basalt rock, Rhyolite rock, Dacite rock, Andesite rock, Dacite pumice, Porphyritic Dacite and Granodiorite), viewing platform, honey bear, toothpaste, bottle of soda, picture of basalt lava flow, texture triangle, silica triangle, and ‘Box-O-Rox’.

Note to the Teacher: For team building, give each member of the group the same bingo sheet. Groups make group decisions/ strategies in competition with other groups. Your chaperone will need to help facilitate group discussion. You can disregard the team building approach by giving each member of the group a different bingo sheet. Students will act more independently in regard to choosing rocks, and there will be more competition within the group.

1. Meet on the plaza deck if the weather permits (in case of bad weather, meet at the blasted stump near the theatre exit). Students should be in groups of 5 with a chaperone. Each student should have a copy of ‘Bingo Rocks!’, a pencil, and a clipboard on which to write. Each Chaperone should have a copy of  ‘Percent Silica and Texture Continuum’.

2. Explain that before we start the bingo game we need to uncover two scales of rocks. Explain that all igneous rocks come from cooling magma or cooling lava. The cool rocks can be sorted by their percentage of silica composition and their texture. Begin with the % silica scale and distinguish between four kinds of rock. (Place gray scale, with % silica, triangle behind the viewing platform.) Note to chaperones:  We’ll be following a horizontal trend across the ‘Percent Silica and Texture Continuum’.

3. Explain that silica is a glass-like building block of minerals. Each igneous rock contains a percentage of silica in it generally from 45% up. When a rock contains only a little silica, the minerals that can form in it tend to be darker in color. What shade of gray would you expect a rock with little silica to be? BLACK (Pick up a basalt rock, sample ‘A’, and place near the viewing platform’s end.) Basalt has the lowest percentage of silica, which ranges between 45-54 %, which is why it is so dark. Because the percentage is so low, its ability to resist flowing (or its viscosity) is also low. Often when we think about lava we imagine the flowing red stuff (show picture of flowing basalt). This flowing stuff is basalt lava, which flows like honey.

4. Explain that on the far end of the silica scale there is a rock called Rhyolite. (Pick up sample ‘B’ Rhyolite and place it on the viewing platform’s opposite end from basalt.) In order for a rock to be rhyolite, it must have more than (+) 70% silica. Minerals that form in the presence of so much silica tend to be lighter in color. With so much silica, what gray scale description could they make for rhyolite? LIGHT GRAY. 

5. Between the two extremes on the platform are two intermediate rocks of different percentages of silica and therefore different shades of gray. (Pick up both Dacite, sample ‘C’, and Andesite, sample ‘D’.) In our % silica, or gray scale, where would these two rocks fit? (Direct students to conclude that Andesite follows Basalt, and Dacite precede Rhyolite. Place Andesite and Dacite on the viewing platform). Explain to students that a lava with more silica does not flow easily. If basalt flows like honey, then dacite with 62-68% silica flows like…toothpaste (pick up toothpaste). 

6. Now that there are four samples on the viewing platform, ask students to compare them according to shades of gray (aka gray scale). Direct students to identify (pick up each rock as you announce it) that Basalt is black, Andesite is dark-gray, Dacite is gray, and Rhyolite is light gray. This should be clearly seen on the viewing platform. 

7. Explain that you will now test their understanding with a challenging rock. (Pick up an example of Obsidian). Ask students what they know about obsidian. Invite students to guess into which group this rock would belong. Explain, if students have not already figured this out, that obsidian is also called ‘volcanic glass’. Because it contains so much silica, it actually belongs in the Rhyolite group. The dark color comes from tiny minerals finely dispersed in the rock; these minerals are magnetite (Fe304 ) and are dark. There is little room in the rock for larger lighter colored crystals.  

8. If we take the first letter from each kind of rock, without rearranging the letters, what word could we write? BADR, which is not a word, so we’ll remove the Rhyolite. Mount St. Helens has never erupted Rhyolite in her lifetime. So, all the rocks that St. Helens makes are BAD. However, most of the rocks that have come out of St. Helens in the last 2000 years are ones like this (pick up dacite), so we can set BA off to the side, which leaves D. Well, look around here and it should occur to you that “Duh” (shake the dacite) most of the rocks we see are…gray. Dacite.

9. (Remove all rocks from the viewing platform except the Dacite rock.) Explain that each of the four rocks we just looked at can take four textures depending on how quickly they cool from lava to rock. Our remaining dacite and the next three samples will help us sort rocks according to texture. Note to Chaperones; we’ll be following a vertical trend down the ‘Percent Silica and Texture Continuum’. 

10. Explain that there are primarily four textures for igneous rocks. (Replace the gray scale triangle with the texture triangle.) Texture refers to the size of crystals in the rocks. Lava contains many kinds of minerals, water, and gasses. (Pick up soda bottle of science.) When magma approaches the earth’s surface (begin shaking bottle) gasses contained in the magma can begin to expand, because there is decreasing pressure on the magma. This produces foam (point to soda foam). During an eruption both lava foam and lava rock leave the earth to cool quickly on the ground. These are extrusive rocks (pick up Dacite rock, sample ‘C’, and Dacite Pumice, Sample ‘E’ and place them on the viewing platform). Direct students to compare the dacite rock and pumice. Except for texture all characteristics about these two rocks are the same. What is the major difference in texture between these two? The pumice has pores( small holes), and the rock does not. (Place the dacite rock at the ‘fine-grained’ portion of the texture scale, and the dacite pumice at the porous portion.) 

11. (Pick up sample ‘F’, porphyritic Dacite, and place it on the viewing platform.) Explain that minerals take different amounts of time, hundreds to thousands of years, to form in the ground. Because of the differences in time, some crystals will be long while others may have yet to start. If this magma is exposed to the surface (during an eruption), the resulting rocks will have both larg (pre-formed) and fine (eruption formed)grained crystals. These rocks are considered two-grained, and are called ‘porphyritic’. Since these rocks begin cooling in the ground they begin as intrusive rocks. However, these rocks finish cooling on the surface, so they are also extrusive.

12. Finally, the last rock in this scale (pick up sample ‘G’, granodiorite). Explain that this rock cools completely in the ground, which allows minerals to grow large crystals to form a rock we call Granodiorite. Where on our texture scale should this rock be placed? LARGE GRAINED. All the rocks in this series (pick up each rock as you announce it) dacite pumice, dacite, porphyritic dacite and granodiorite have the same silica content, viscosity and gray scale, but different textures.

13. NOTE: The rocks chosen for this activity have been selected to show trends and variations from rock to rock in order for students to see and feel the differences between them. In actuality, igneous rocks are often not limited to a singular texture. For example Pumice often is both vesicular (has pores) and porphyritic (contains both large and small crystals); some dacite rocks created during the 1980 eruption were fine-grained while others were two-grained (porphyritic).

14. With these two scales, we can distinguish between 16 kinds of igneous rocks. We have here on the table a ‘Box-O-Rox’. In your hands you have a rock bingo sheet with numbered squares. For each numbered square on your sheet there is a corresponding numbered rock in this box. Each group is allowed one rock at a time, so one student will come up and get a rock and bring it back to the group. The group will describe the rock according to both texture and gray scale. Your group’s chaperone will give you the name of the rock. For each rock you identify, write down the rock’s name, texture and gray scale in its corresponding square. When you are finished with the rock, one student may exchange it for another rock from this box. You must complete a minimum of 5 rocks. You may finish when one person/ group gets ROCK. (Solutions will be horizontal, vertical or diagonal.)

15. Collect all materials and return them to the information desk. Thanks for playing Bingo Rocks!

Bingo Rocks! Percent Silica and Texture Continuum

	Rhyolite Pumice
· Texture:  porous
· % Silica:  + 69% 
· Viscosity:  extreme
Extrusive
	Dacite Pumice
· Texture: porous
· % Silica: 62-68%
· Viscosity: high
Extrusive
	Andesite Pumice
· Texture: porous
· % Silica: 55-61%
· Viscosity: medium
Extrusive
	Basalt Pumice
· Texture: porous
· % Silica: 45-54%
· Viscosity: low
Extrusive

	Rhyolite
· Texture: fine grain 
· % Silica:  + 69% 
· Viscosity: extreme
Extrusive
	Dacite
· Texture: fine grain 
· % Silica: 62-68%
· Viscosity: high
 Extrusive
	Andesite
· Texture: fine grain 
· % Silica: 55-61%
· Viscosity: medium
 Extrusive
	Basalt
· Texture: fine grain 
· % Silica: 45-54%
· Viscosity: low
 Extrusive

	Porphyritic Rhyolite
· Texture: two toned 
· % Silica:  + 69%
· Viscosity: extreme
Extrusive/ Intrusive
	Porphyritic Dacite
· Texture: two toned 
· % Silica: 62-68%
· Viscosity: high
Extrusive/ Intrusive
	Porphyritic Andesite
· Texture: two toned 
· % Silica: 55-61%
· Viscosity: medium
Extrusive/ Intrusive
	Porphyritic Basalt
· Texture: two toned 
· % Silica: 45-54%
· Viscosity: low
Extrusive/ Intrusive

	Granite
· Texture: Coarse
· % Silica: + 69% 
· Viscosity: extreme
Intrusive
	Granodiorite
· Texture: Coarse
· % Silica: 62-68%
· Viscosity: high
Intrusive
	Diorite
· Texture: Coarse
· % Silica: 55-61%
· Viscosity: medium
Intrusive
	Gabbro
· Texture: Coarse
· % Silica: 45-54%
· Viscosity: low
Intrusive
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