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	Mount St Helens National Volcanic Monument – Teacher’s Corner 2003
Gifford Pinchot National Forest
USDA Forest Service


Topographic Tales

Outdoor Activity

Teacher Information: 
Time Commitment: 
45 minutes to 1 hour
Location: 


The Eruption Trail on Johnston Ridge

Group Size:

Not recommended for groups larger than 30

Purpose:
The purpose of the activity is to determine how topographic features influenced the movement of three eruptive events on May 18, 1980.  Students will also determine how topographical features affected both plant and animal survival and re-colonization.  
Goals:

1) Students will make observations and analyze facts to determine how the movements of three of the May 18, 1980 eruptive events were influenced by the surrounding topography. 

2) Students will make observations and analyze facts to determine how topographical features affected plant and animal survival and re-colonization.  
Objectives:  

1) Students will be able to describe the characteristics of the May 18, 1980 landslide, lateral blast and pyroclastic flow eruptive events and their deposits.

2) Students will be able to identify and describe how landscape features influenced the movement of the landslide, lateral blast and pyroclastic flows.

3) Students will be able to identify and describe how landscape features influenced the survival and re-colonization of plant and animal communities.

4) Students will not get off the trail because they understand that it is prohibited in order to protect fragile plant life.
Required Vocabulary:

1) Landslide:  a rapid and unusually sudden sliding of unsorted masses of rock and other material falling under the force of gravity 

2) Hummock: large mounds of rock deposited by a landslide.

3) Lateral Blast: a large explosion directed out of the side of a volcano containing a turbulent mixture of hot gas, ash, and rock that flow over the ground at high speeds under the influence of gravity.

4) Dacite: a volcanic rock characteristically light in color, containing 62 to 69% silica.  Mount St. Helens erupted dacite lava explosively on May 18, 1980.

5) Pyroclastic Flow: the flow of a turbulent mixture of hot gases and unsorted ash, pumice, and volcanic fragments that flow under the influence of gravity. Pyro (fire) clastic (broken rock)

6) Pumice: a light-colored frothy volcanic rock with a high silica content formed by the rapid expansion of gas in erupting lava.
WASHINGTON EALRS and OREGON BENCHMARK STANDARDS
Washington 

Social Studies

1.0 The student uses maps, charts and geographic tools to gather and interpret geographic information.
1.2 The student recognizes spatial patterns on the Earth’s surface and understands the processes that create these patterns.
2.1 The student describes the natural characteristics of places and regions and explains the causes of their characteristics.
Oregon 

Geography CCG
The student uses maps, charts and geographic tools and technologies to acquire, process, and report information from a spatial perspective.

Geography CCG
The student will compare and analyze physical (e.g. landforms, vegetation, wildlife, climate and natural hazards) and human (e.g. population, land use, language, and religion) characteristics of places and regions.
Topographic Tales

Directions:

Walk the Eruption Trail to its highest point, where you will find a circular plaza with a sundial-like feature finder in the center of it.  When you arrive read the facts listed below then use the sundial to orient yourself to landscape features and make observations to determine how the surrounding topography influenced the movement of eruptive events on May 18, 1980.
Facts: 

1. Between March 20th and May 18th magma rose up into Mount St. Helens and pushed the north side of the volcano out sideways 300 to 450 feet.  

2. A huge landslide fell from the swollen north side of Mount St. Helens at 8:32 a.m.  The landslide traveled 5 ½ -miles north and 13.5 west.  

3. The landslide deposited huge chunks or mounds of the volcano called hummocks, and scoured away the soil in some areas exposing bedrock.

4. Seconds after the landslide began a blast of hot gasses, ash, and rock burst out the side of the volcano. This 450 mph lateral blast cloud spread east, north and west of the volcano.

5. Dacite is a gray igneous rock that fractured into smaller pieces as it blasted out of the volcano.  Dacite made the lateral blast cloud heavy; hot gasses made it flow like a fluid

6. About 12:00 p.m. super-heated avalanches of gas, ash and pumice, called pyroclastic flows, tumbled down from the crater into the valley below it.  Pyroclastic flows contain loose pieces of 1000-degree lava rock and pumice too heavy to rise into the atmosphere.

7. North-facing slopes often protect patches of snow late into the spring, and are cooler, moister sites for plants to grow because they receive less direct sunlight.
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1)  Using the sundial-like feature finder, locate the ridges west, northwest, and north of you. Describe what direction the trees are lying.  Now locate Coldwater Peak and describe how and why the peak might have affected the direction the trees are lying.

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

2)  Find west on the sundial.  The lateral blast killed trees as far as 15 miles west of the volcano.  Look for a topographic feature that may have enabled the blast to travel this far and explain how you think it influenced the blast’s movement?  

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

3)  Now find north-northwest on the feature finder and locate Mt. Venus and Minnie Peak.  Note the large green forest behind these mountains, about 11 miles northwest of the volcano.  Why didn’t the lateral blast travel as far north as it did west?

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

4)  Find south and north on the feature finder.  Observe the lateral blast’s impact to the south and southwest sides of Johnston Ridge. Now stand on top of the north side of the plaza wall and observe the lateral blast’s impacts to the north-northwest sides of the ridge.  Describe any differences in blast features and rates of plant recovery between the two sides of the ridge.  Hypothesize why the sides differ.

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

5) Face the mountain, look down into the valley floor below you and find the small hills or mounds.  Now look east down the length of Johnston Ridge and find two light gray mounds and several darker gray mounds.  Which eruptive event deposited these mounds and why are some of them on top of Johnston Ridge?

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

6)  The landslide fell from the north side of the volcano, but traveled farther west than north. Why do you think this happened and what topographical features may have influenced the movement of the landslide? Explain your answer. 

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________
7)  After the landslide came to rest in the valley floor, pyroclastic flows began to flow out of the newly formed crater.  How do you think the pyroclastic flows may have affected the landslide deposit between Johnston Ridge and the volcano?   

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

____________________________________________________________________________________

8)  Find west on the feature finder and locate the North Fork of the Toutle River Valley.  Notice the lush re-growth in the valley floor.  Now face south and look down into the valley below.   Notice the sparse plant cover around the mounds and small hills on the valley floor.   What might account for the dramatic differences in plant cover on the landslide deposit west and north of the volcano?   

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

9)  Look into the valley floor between Johnston Ridge and the volcano.  Name the two eruptive events that deposited the majority of material in the valley floor and list the order in which they were deposited.  Now find the large erosion channels on the valley floor between Johnston Ridge and the volcano.  These channels formed after the May 18, 1980 eruption.  How might erosion rates now and in the future differ between the two major eruptive deposits?   

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

___________________________________________________________________________________

Bonus Questions (These features can be difficult to see at certain times of the year)

10)  Look east at the mounds on the top of the Johnston Ridge again and note the color and texture of the two prominent light gray hummocks.  These two hummocks were identified as pieces of a 2,500 year old lava dome.  Now look inside the crater and find a location in the crater walls with a similar color and texture.  Draw a picture of the crater walls and label where inside the volcano you think the two hummocks came from.   

11)  Look east again at the two light gray mounds called hummocks.  Look to the left of those mounds and notice the color and texture of the ridge behind the hummocks.  The color and texture of the top of the ridge is different than on the bottom of the ridge.  What might account for the differences in color and texture?

_____________________________________________________________________________________

_____________________________________________________________________________________

_________________________________________________________________________________________________________________________________________________________________

______________________________________________________________________________

______________________________________________________________________________

Topographic Tales Answer Sheet

1)  Using the feature finder, locate the ridges west, northwest and north of you. Describe what direction the trees are lying.  Now locate Coldwater Peak and describe how and why the peak might have affected the direction the trees are lying.
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2)  Find west on the sundial.  The lateral blast killed trees as far as 15 miles west of the volcano.  Look for a topographic feature that may have enabled the blast to travel this far and explain how you think it influenced the blast’s movement?  

The North Fork of the Toutle River valley is located due west of the volcano.  The lateral blast was funneled or directed down this valley that slopes downhill. The valley provided a pathway with little topographical resistance, enabling the blast cloud to travel 15 miles due west of the volcano.  

3)  Now find north-northwest on the feature finder and locate Mt. Venus and Minnie Peak.  Note the large green forest behind these mountains, about 11 miles northwest of the volcano.  Why didn’t the lateral blast travel as far north as it did west?

 Mount Venus is 5800 feet Minnie Peak is 5610 feet tall.  The steep sloped mountain sides acted like a topographic shield or barrier, preventing the blast cloud from traveling further northward. 
4)  Find south and north on the sundial-like feature finder.  Observe the lateral blast’s impact to the south and southwest sides of Johnston Ridge. Now stand on top of the north side of the plaza wall and observe the lateral blast’s impacts to the north-northwest sides of the ridge.  Describe any differences in blast features and rates of plant recovery between the two sides of the ridge.  Hypothesize why the sides differ.

Due west of the plaza the forest on the north side of the ridge was blown down, but the forest on the south side of the ridge was shattered and carried away by the blast. The shattered stumps and barren ash and rock covered areas on the south-southwest sides of the ridge indicate these areas were more severely impacted by the blast.  The flat stumps on the north side of the plaza indicate that the area had been logged prior to the eruption.

The south side of Johnston Ridge is also sparsely vegetated.  The limited plant cover suggests that few plants were able to survive the eruption.  There is far more vegetation on the north side of Johnston Ridge, which may have been partially snow covered on the morning of May 18th, 1980.  The snow pack may have allowed some small evergreen trees and shrubs like huckleberry to survive buried under snow pack.  The north side of Johnston Ridge is also protected from the intense high elevation sun, and is a cooler, moister site for colonizing plants like the white-flowered Pearly Everlasting, the purple-flowered penstemon, and the willow tree.  
5)  Face the mountain, look down into the valley floor below you and find the small hills or mounds.  Now look east down the length of Johnston Ridge and find two light gray mounds and several darker gray mounds.  Hypothesize which eruptive event deposited these mounds and why some of them are on top of Johnston Ridge.
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6)  The landslide fell from the north side of the volcano, but traveled farther west than north. Why do you think this happened and what topographical features may have influenced the movement of the landslide? Explain your answer. 

The landslide fell from the north face of the volcano, but traveled 13.5 miles to the west because Johnston Ridge deflected the landslide westward, funneling it down slope into the North Fork Toutle River valley. Evidence of this collision, barren rock, can be seen on the south side of Johnston Ridge, where the landslide scraped away the soil, exposing bedrock.  
7)  After the landslide came to rest in the valley floor, pyroclastic flows began to flow out of the newly formed crater.  How do you think the pyroclastic flows may have affected the landslide deposit between Johnston Ridge and the volcano?

The 30 to130 foot deep pyroclastic flow deposits completely covered most of the landslide deposit below Johnston Ridge with ash and pumice, creating the broad flat pumice plain.  In other areas the pyroclastic flow deposits were not deep enough to completely cover the landslide, but did fill some of the dips and depressions between the hummocks.  Eruptions on May 25th, June 12th, July 22nd, August 7th, and on October 16th, 1980 produced pyroclastic flows that reached the pumice plain.

8)  Find west on the feature finder and locate the North Fork of the Toutle River Valley.  Notice the lush re-growth in the valley floor.  Now face south and look down into the valley below.   Notice the sparse plant cover around the mounds and small hills on the valley floor.  What might account for the dramatic differences in plant cover on the landslide deposit west and north of the volcano?   

The hummocks on the pumice plain and the pumice plain itself are sparsely vegetated for five main reasons: 1) Pyroclastic flows are so hot—over 1000 degrees F—that no plants or animals were able to survive; 2) Pyroclastic flow deposits remained hot for several years—steam vents were still visible on the pumice plain in 1985; 3) The pyroclastic flow deposits lack critical nutrients for plants like Nitrogen, Potassium, and Phosphorus;  4) Pumice and ash erodes very easily--flood plains continuously re-disturb large sections of the pumice plain, making it difficult for plants to establish; 5)There are far fewer seed sources that are located nearby.    

The lush re-growth in the Toutle Valley west of Johnston Ridge is due to several factors: 1) the pyroclastic flows did not reach that far west, thus the nature of the disturbance was less intense; 2) nearly 120 lakes and ponds formed on the landslide deposit that allowed water-loving plants to quickly establish and spread out across the valley floor; 3) there are many seed sources located nearby along the sides of the Toutle Valley.        
9)  Look into the valley floor between Johnston Ridge and the volcano.  Name the two eruptive events that deposited the majority of material in the valley floor and the order in which they were deposited.  Now find the large erosion channels on the valley floor between Johnston Ridge and the volcano.  These channels formed after the May 18, 1980 eruption.  How might erosion rates now and in the future differ between the two major eruptive deposits?   

The landslide and pyroclastic flow deposits fill most of the valley floor between Johnston Ridge and the volcano.  The landslide deposit averages 300 to 640 feet deep.  The pyroclastic flow deposits are 30 to 130 feet deep.  The lateral blast deposit is 1 to 3 feet deep.  The landslide layer was deposited first then covered by the pyroclastic flow deposits. 

The stream channels on the valley floor formed after the May 18, 1980 eruption.  The eruption destroyed trees, shrubs and plants that prevent erosion.  Combine the loss of plant cover with the Pacific Northwest’s wet climate and you have developed a recipe for erosion, particularly during the first five years after the eruption.  The largest erosion channel in the valley below was carved by Step Creek, which easily carved through the pyroclastic flow deposits which are primarily composed of ash and pumice.  These volcanic deposits erode easily, so the initial erosion rates were extremely high.  Scientists estimate that from 1980-1985 the Toutle River carried enough sediment to cover a football field to a depth of 360 miles!

The landslide deposits are composed of a variety materials—lava flows, lava domes, bombs, pumice and ash.  Most of these materials are considerably more resistant to erosion.  Sediment levels within the Step Creek drainage will remain high, but the rate of erosion will likely slow because the hummocks are composed of solid pieces of the volcano. 

Bonus Questions (These features can be difficult to see at certain times of the day/year)

10)  Look east at the mounds on the top of the Johnston Ridge again and note the color and texture of the two prominent light gray hummocks.  These two hummocks were identified as pieces of a 2,500 year old lava dome.  Now look inside the crater and find a location in the crater walls with a similar color and texture.  Draw a picture of the crater walls and label where inside the volcano you think the two hummocks came from.   
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11)  Look east again at the two light gray mounds called hummocks.  Look to the left of those mounds and notice that the color and texture of the ridge behind the hummocks.  The color and texture of the top of the ridge is different than on the bottom of the ridge.  What might account for the differences in color and texture?
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Instructional Sequence for Topographic Tales:  
1. Upon arriving to the Johnston Ridge Observatory have your students watch the 16-minute movie called “Message from the Mountain”.  

2. Exit the theater and gather students around the fiber optic relief model to familiarize the students with the geographic extent of the May 18th eruptive events, and to orient students to the lay of the land surrounding the Johnston Ridge Observatory.

3. After watching the eruptive events on the fiber optic relief model divide the students into groups of three and explain that each student will need a pencil, “Topographic Tales” worksheet and clipboard or notebook to write on.

4. Exit the visitor center and walk the Eruption Trail to its highest point (approximately a 10-minute walk), where you will find a circular plaza with sundial-like feature finder in the middle of it.  When you arrive explain that most of the area around them was forested prior to the eruption, but some areas had been clear cut logged prior.  Flat cut stumps reveal the location of some pre-eruption clear cuts.

5. Read aloud the facts section listed on the students’ worksheet to re-familiarize students with the eruptive events they learned about within the visitor center.  Explain that they will use the sundial feature finder in the center of the plaza to orient themselves to landscape features in order to make observations about how topographic features may have influenced the movement of landslide, lateral blast, and pyroclastic flows on May 18, 1980.

6. Explain that they will also need to make observations about how topographic features may have influenced the survival and return of plant and animal communities in the areas affected by the landslide, lateral blast, and pyroclastic flows.

7. Allow students 30 to 40-minutes to make observations and use the feature finder to answer questions on their worksheet.  Allow 15-minute to review each question on the worksheet—use your answer sheet and landscape features to help guide discussions with questions students struggled with.  

8. Conclude the activity by reviewing the answers to the questions with the entire group.  Discuss some of the challenges associated with finding features and reaching conclusions about how topographic features influenced the movement of eruptive events and the subsequent return of plant and animal communities.
9. Turn right as you exit the circular plaza to return to the Johnston Ridge Observatory.  Turn left as you exit the circular plaza to proceed directly to your bus.

Coldwater Peak





This hillside directed the blast cloud westward.  





These standing dead trees indicate that the blast cloud became temporarily airborne when it crested the ridgeline. 








The slope just below Coldwater Peak is so steep that the blast shattered the trees leaving only stumps 





The blown down trees on South Coldwater Ridge point north northwestward





These mounds are gigantic pieces of the volcano, called hummocks, deposited by the landslide.





Light and dark gray mounds or hummocks





These hummocks indicate the landslide spilled over Johnston Ridge then flowed down the South Coldwater Creek drainage.








The landslide slid past each side of this narrow patch of blown down trees.








The landslide spilled over Johnston Ridge in two locations. 








View East





The light gray color on the crater wall reveals where the two light gray hummocks use to be inside the volcano.





Light Gray Hummocks





This scouring reveals the height of the landslide as it flowed down the South Coldwater Creek Valley. 





Blown down trees, stumps and vegetation above this line reveal areas affected by the blast.  Areas below the line reveal where the landslide scraped away the soil and exposed bedrock.








