
Lesson 1 Handout

A volcano discovery Web Quest 

Name: _________________

Instructions: Follow each link provided (find the links in your google classroom), and answer 
the questions accommodating each link in complete sentences. All answers are found using 
these links. Be sure to click on every link provided within the simulation, and read carefully! 

Link 1: Introduction to Volcanism
http://pbs.panda-prod.cdn.s3.amazonaws.com/media/assets/wgbh/ess05/ess05_int_volcanintro/
index.htm

1. Draw and label a diagram of a volcano. Provide a short description for each part. 
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2. The _____________ that forms from layers of ___________ and __________ is called a 

_________________. 

3. Volcanoes are classified as active, dormant, or extinct. Describe what those classifications 

mean. 

4. There are 4 main types of volcanoes. How are they classified? 

5. What are the two primary types of volcanoes? What are the two secondary types? Why are 

they secondary? 

6. List one fact about each type of volcano. Draw the basic shape of each type. 
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7. What are the three places that volcanoes commonly occur? 

8. How many hot spots have been identified around the world? 

9. What is Hawaii?

10. What kind of volcanoes are associated with hot spots? What other features are associated 

with hot spots? 

11. ______________________________ are places where tectonic plates are moving away 

from one another. 

12. What is much of the oceanic crust made of? 

13. _________________ is the word used to describe melted or molten rock inside Earth. 

14. What is magma made of? 
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15. What determines the eruption style, rock type, and volcano shape? 

16. List the three types of magma and what type of volcano each type comes out of. 

17. _________________ rocks are formed when molten rock cools and hardens.

18. What are the two classes of igneous rocks? Where are they found? (Below or on top of 

Earth’s surface?)

Link 2: Volcanic Eruptions and Hazards

http://pbs.panda-prod.cdn.s3.amazonaws.com/media/assets/wgbh/ess05/

ess05_int_volcanerupt/02_Effusive.htm

19. ___________________ eruptions are generally considered to be gentler than explosive 

eruptions.

What types of hazards can result from this type of eruption?  List 3. 
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20. ____________________ eruptions are the most hazardous, involving large volumes of 

tephra and gases emitted from the volcano. 

What types of hazards can result from this type of eruption? List 3. 

Extra Credit (Extension for advanced students) 

Follow this link to a third simulation: Volcanic Features. 

http://pbs.panda-prod.cdn.s3.amazonaws.com/media/assets/wgbh/ess05/

ess05_int_volcanfeatr/03_Caldera.htm

21. How do we know that Yellowstone is actually a volcano? Provide details. 

22. What is Devils Tower? 
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Lesson 2 Opener Slides
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Opener

Define viscosity. Do some 
research if you need to. 

Factors that influence viscosity
● Temperature
● Chemical structure

○ The interactions of the molecules that make up the fluid

Viscosity of magma and lava
● Viscosity of magma increases with increasing silica content due to silica 

chains
○ Silica = Silicon + Oxygen: 50%-70% of magma

● High viscosity lavas flow slowly and typically cover small areas. 

● In contrast, low viscosity magmas flow more rapidly and form lava flows that 
cover thousands of square kilometers.

● Low viscosity magmas allow gases to escape easily whereas gas pressures 
can build up in high viscosity magmas - resulting in violent eruptions
○ (Blowing through a straw, it's easier to get the oil to bubble than the nacho cheese)

Viscosity
How quickly a substance flows depending on internal friction. How “sticky” a 
fluid is. 

● The faster and easier the flow, the lower the viscosity. 
● The slower, and stickier the flow, the higher the viscosity. 

○ Water = ?
○ Pudding = ?



Lesson 2 Handout

Viscosity Lab Investigation

Name: __________________________

What you need:
* 4 small plastic cups

Fill 1 cup ½ full of Nacho cheese
Fill 1 cup ½ full of vegetable oil

* 1 straw per person, cut in half
* 1 lab tray
* 1 ruler
* 1 timer: phone or stopwatch

Part 1 Instructions:
* Each person will grab ½ of a straw.  
* One person at a time, place the straw into the cup of oil. 
* Blow bubbles like you would do with a soda. 
* Observe how hard you have to blow, and the force and size of the bubbles once the air gets 

through. 
* Do the same with the Nacho Cheese using your other 1/2 of the straw. 

Record your observations below. All group members will do this. 

a. Blowing in the oil: 
 
 
 
 
 
 
 

b. Blowing in the nacho cheese: 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Part 2 Instructions:
* One team member will be the pourer, while another is the timer.
* The pourer will first grab the cup with vegetable oil. Holding the ruler vertically (either person 

can hold the ruler), the pourer will hold the cup approximately 12 inches above an empty 
cup.

* The timer will begin the timing as soon and the pourer begins to pour the oil into one of the 
empty cups.

* The timer will stop the stopwatch as soon as the cup of oil is empty. Record this time in the 
table below.

* Repeat steps 3-5 with the nacho cheese and the other empty cup.
* Get some chips and eat your cheese if you want! 

Answer the questions below.

1. Describe your flow-test results. Why did you get the results you did?

2. Is the viscosity of the oil higher or lower than the nacho cheese? How do you know?

3. One way to decrease the viscosity of a liquid is to __________ (heat/cool) the fluid?

4. What factors affect the viscosity of a substance?

Liquid Time in Seconds

Oil

Nacho Cheese
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5. What would happen to the viscosity of the oil and the nacho cheese if you heated it up? What 
if you cooled it down?

6. Can magma have different viscosities? What influences the viscosity of magma? (conduct 
research if you need to)

7. If magma in a volcano has a high viscosity, would the eruption be quiet or explosive? Why? 
(Think of how the fluids reacted to you blowing air into them)

8. Could viscosity affect how often a volcano erupts? Why?

9. What are some dangers of a volcanic eruption with high viscosity magma?

10. What are some dangers of a volcanic eruption with low viscosity magma?

Bonus: Do you prefer mashed potatoes with low or high viscosity? Explain.
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Lesson 3 Reading Handout
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Lesson 3 Nearpod Slides
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Lesson 4 Instructions

Thunder Island Simulation 

This activity is a volcano monitoring simulation. It involves students dealing with “real-time” data 
that they have to process within a short timeframe and then provide their expert advice to 
another team. 

The class will be divided into four teams: 
° Seismic Team
° Deformation Monitoring Team
° Well Water and Weather Team
° Eruption Center

Each tam has a sheet of instructions that they will need 10 minutes to read and ask questions. 

There are three pages of data sheets — one for the Seismic Team (SEISMIC), one for the 
Deformation Monitoring Team (DISTANCES), and one for the Well Water Weather Team 
(TEMPERATURES). The Eruption Center team obtains its data from each of the other 
teams as the simulation progresses. 

Eat page has six boxes of data that correspond to each “hour” of the simulation. Each team will 
need a copy of these sheets. Teams are only given one box of data at a time in a time 
interval — 8 minute intervals works well. 

Starting the Simulation
Have each team sit in a corner of the room. Hand them the first hour’s data sheets and start the clock The 

Eruption Center team has no data until the other teams provide them with some. The next data 
sheets will be distributed after the time interval has passed. 

Teams will feel that they don’t have enough time to make decisions about heir data before the next lot 
comes in. … but his is an important lesson about dealing with real time data. Some teams will have  
no problem, others will be stressed. 

Some Background

Thunder Island is a small volcanic island in the southwestern Pacific Ocean. It has a population 
of 3,500 located in five small townships. The island was discovered by the Dutch in 1720 
and a small settlement grew up around Safe Bay, which was used as a safe anchorage by 
Dutch trading ships during the monsoon storm season. Within ten years of discovery, 
Shakey Harbor was established as a jail for convicts (mostly pirates) and a small township 
started to grow around a fresh water stream at Valleyside. Released convicts moved into 
hermit side in 1750. In 1978, a tourist resort was built, known as The Resort. It caters for 
200 people. 
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Township population (including estimated tourists)
* Safe Bay _______1300
* Valleyside_______100
* Shakey Harbor ___800
* The Resort ______250
* Hermitside ______50

The Island has no roads and all transport is by foot or boat. A telephone system does operate to 
all townships except Hermitside, which is a 20-minute walk from Safe Bay or 35 minutes by 
boat. 

Volcanic History
Two active volcanoes, Big Thunder and Little Thunder, occur on the island. 

Big Thunder Volcano
Big Thunder erupts approximately once every nine years. It normally produces an amount of 

ash with the occasional andesitic lava flow. Eruptions are preceded by a rise in the 
temperature of water in the local wells and by increased seismic activity. During the last 
eruption eleven years ago, large amounts of ash covered Vallehside and a lava flow ran 
down a ridge between The Resort and Safe Bay. No one was injured, but Vallehside 
residents were forced to evacuate. 

Little Thunder Volcano 
Little Thunder has an erratic eruption history. It is known to have erupted eight times since 

settlement, each time releasing vast amounts of basaltic lava and ash. Many buildings in 
Shakey Harbor were destroyed by a lava flow in 1823. The last eruption in 1916 was prior to 
the setting up of monitoring devices on the island. 

In 1984, seismic stations and distance measuring equipment was set up on the island to monitor 
future eruptions. 
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Lesson 4 Printouts and Handouts

�18



�19



�20


