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Activity/Project Title: Plate Tectonics                

Subject Area:  Science            Grade Level:   6th        

Lesson Length/Number of Sessions: 3 one-hour sessions            

Content (Concept/Understanding or Skill/Ability): Define words that have to do with

Plate Tectonics. Create a Google Docs Presentation as a collaborative class activity. Plot

earthquakes and volcanoes on Google Earth.                                

Prerequisites: Basics of Google Search, Google Earth, and Google Docs

Google Earth Tutorials http://earth.google.com/intl/en/userguide/v4/tutorials/index.html

State Standards addressed:  6.6  Plate Tectonics and Earth’s Structure 1. Plate

tectonics accounts for important features of Earth’s surface and major geologic events.

As a basis for understanding this concept: a. Students know evidence of plate tectonics is

derived from the fit of the continents; the location of earthquakes, volcanoes, and mid-

ocean ridges; and the distribution of fossils, rock types, and ancient climatic zones.

b. Students know Earth is composed of several layers: a cold, brittle lithosphere; a hot,

convecting mantle; and a dense, metallic core. c. Students know lithospheric plates the

size of continents and oceans move at rates of centimeters per year in response to

movements in the mantle. d. Students know that earthquakes are sudden motions along

breaks in the crust called faults and that volcanoes and fissures are locations where magma

reaches the surface. e. Students know major geologic events, such as earthquakes,

volcanic eruptions, and mountain building, result from plate motions. f. Students know

how to explain major features of California geology (including mountains, faults, volcanoes)

in terms of plate tectonics. g. Students know how to determine the epicenter of an         

earthquake and know that the effects of an earthquake on any region vary, depending on

the size of the earthquake, the distance of the region from the epicenter, the local         

geology, and the type of construction in the region.                             

NETS*S (National Educational Technology Standards*Students): 2a, 2b, 2d, 3b, 4b, 5b, 6b                           

Instructional Goals & Objectives:
•Classify volcanoes by the three types.
•Classify earthquakes by the three main types.
•Demonstrate the ability to navigate through a website such as Windows on the Universe.
•Define vocabulary that is needed in order to understand Plate Tectonics.
•Create a Google Docs Presentation.
•Placemark the locations of large earthquakes and famous volcanoes/eruptions.
•Locate and use various layers in Google Earth (to find earthquakes and volcanoes).
•On a world map collect information on large earthquakes (type, size, location, date) and volcanic eruptions (type, location, date).

Description of Activity/Procedure (Introduction – Direct Instruction – Guided Practice/Check for Understanding – Independent Practice – Closure):
•View video of an earthquake and/or a volcanic eruption.
•Introduce the website Windows to the Universe. Use this site to:
-Determine vocabulary to be used during this unit.
-Identify types of earthquakes.
-Identify types of volcanoes.
•Create an example of one vocabulary slide in Google Docs Presentation.
•Review how to create a placemark (location plus information).
•Assign words by a lottery system to individuals or pairs of students.
•Divide the world into sections and have students explore the different sections to locate earthquakes and volcanoes.
•Display a large map of the world on a bulletin board. Have the students pin up their research about earthquakes and volcanoes. Does the Pacific Rim of Fire become evident? Discuss
•Each group will present their portion of the Google Docs Presentation to the class.
•Give the Vocabulary Test.

Materials/Equipment Needed:
•Computers with Internet access and Google Earth downloaded.
•Laptop computer hooked up to a projector and a computer lab.
•21 Balloons by William Pène du Bois is about a volcanic eruption (Krakatoa).

Research Links:

Windows to the Universe http://www.windows.ucar.edu/
Click on Geology near the middle of the webpage.
Click on Earth’s Layers and Moving Plates.

Windows to the Universe http://www.windows.ucar.edu/
Click on Postcards From the Field first entry in the yellow area.
Click on Deep Sea Postcards From the Field.
Click on Volcanoes of the Deep Sea.

Student Experiments At Sea (Unit on Plate Tectonics and the discovery of hydrothermal vents)
http://www.ridge2000.org/SEAS/for_teachers/curriculum/index.html

Webquest
http://www.education.umd.edu/Depts/EDCI/edci385/webquests3/Webquest3/webquest3.html

Alaska Volcanoes
http://oneplaneteducation.com/Past_Volcano_activities.asp

Video Links:

Alum Rock Park in San Jose
http://www.kqed.org/quest/exploration/alum-rock-exploration

Maui Earthquake
http://video.google.com/videosearch?q=earthquake&hl=en&sitesearch=#

China Quake
http://video.google.com/videosearch?q=earthquake&hl=en&sitesearch=#q=earthquake&hl=en&sitesearch=&start=70

Volcanic Eruption in Japan (pyroclastic eruption)
http://video.google.com/videosearch?q=earthquake&hl=en&sitesearch=#q=volcanic%20eruption&hl=en

The Power of Lava - National Geographic
http://video.google.com/videosearch?q=earthquake&hl=en&sitesearch=#q=volcanic%20eruption&hl=en

Eruption in Hawaii
http://video.google.com/videosearch?q=earthquake&hl=en&sitesearch=#q=volcanic%20eruption&hl=en&sitesearch=&start=30

Pangea Breaking up
http://geomaps.wr.usgs.gov/parks/pltec/pangea.html

Movies of Volcanoes
http://www.solarviews.com/eng/tervolc.htm#movie

Online Volcano Game 
http://www.scholastic.com/play/prevolcano.htm

Assessment/Evaluation:
•Slides on Google Docs Presentation – quality of image and definition
•Accuracy of placemarks
•Vocabulary Test

Follow-up Activities/Next Steps/Future Lessons:
•Research famous volcanoes and eruptions. Do the same for earthquakes.
•Create a spreadsheet with information about earthquakes and volcanoes.

Contributor:
Donna Axelson
Cupertino, CA

Additional Resources:


Plate Tectonics Vocabulary 


Plate Tectonics - The theory that the Earth's surface is made up of huge plates that have moved very slowly during geological history, and continue to move, thus changing the position of continent and oceans. The plates are about 100 kilometers thick and move at a rate of about 1-12 centimeters per year.

Mid-ocean ridge - the bottom of the sea splits apart and new crust is formed from molten rock, or magma, rising from the mantle.

Crust – the upper layer of the earth

Lithosphere - The outer shell of the Earth, lying above the asthenosphere and comprising the crust and upper mantle. The lithosphere is broken into giant plates that fit around the globe like puzzle pieces. These puzzle pieces move a little bit each year as they slide on top of a somewhat fluid part of the mantle called the asthenosphere.

Asthenosphere - the layer of the mantle that lies directly below the lithosphere - is ductile and can be pushed and deformed like silly putty in response to the warmth of the Earth. These rocks actually flow, moving in response to the stresses placed upon them by the churning motions of the deep interior of the Earth. The flowing asthenosphere carries the lithosphere of the Earth, including the continents, on its back.

Mantle - dense and mostly solid silicate rock

Core – the inner core: a solid metal core made up of nickel and iron (1200 km diameter); the outer core: a liquid molten core of nickel and iron. The temperature in the core is hotter than the Sun's surface. This intense heat from the inner core causes material in the outer core and mantle to move around.

Earthquake - shaking and vibration at the surface of the earth resulting from underground movement along a fault plane or from volcanic activity

Epicenter - The location inside the Earth where an earthquake begins is called the focus. The point at the Earth’s surface directly above the focus is called the epicenter. The strongest shaking happens at the epicenter.

Fault - a crack in the Earth's crust. Typically, faults are associated with, or form, the boundaries between Earth's tectonic plates. In an active fault, the pieces of the Earth's crust along a fault move over time. The moving rocks can cause earthquakes. Inactive faults had movement along them at one time, but no longer move. The type of motion along a fault depends on the type of fault. There are 3 main types of faults.

Normal dip-slip fault
-Normal faults happen in areas where the rocks are pulling apart (tensile forces) so that the rocky crust of an area is able to take up more space.
-The rock on one side of the fault is moved down relative to the rock on the other side of the fault.
-Normal faults will not make an overhanging rock ledge.
In a normal fault it is likely that you could walk on an exposed area of the fault.


Reverse dip-slip fault
-Reverse faults happen in areas where the rocks are pushed together (compression forces) so that the rocky crust of an area must take up less space.
-The rock on one side of the fault is pushed up relative to rock on the other side.
-In a reverse fault the exposed area of the fault is often an overhang. Thus you could not walk on it.
-Thrust faults are a special type of reverse fault. They happen when the fault angle is very low.

Strike-slip fault
-The movement along a strike slip fault is horizontal with the block of rock on one side of the fault moving in one direction and the block of rock along the other side of the fault moving in the other direction.
-Strike slip faults do not make cliffs or fault scarps because the blocks of rock are not moving up or down relative to each other.

Subduction - When two sections of the Earth's crust collide, one slab of crust can be forced back down into the deeper regions of the Earth, as shown in this diagram. This process is called subduction. The slab that is forced back into the Earth usually undergoes melting when the edges get to a depth, which is hot enough. (A temperature hot enough to melt lithosphere is about a thousand degrees!). This process is called "subduction".

Continental drift - The very slow movement of the continents on their underlying plates.

Tsunami - If a large earthquake happens under the ocean it can cause a tsunami – a giant ocean wave or series of waves.

Volcano - a mountain formed by volcanic material. Volcanoes form when hot material from below rises and leaks into the crust.

Magma - Magma consists of remelted material from Earth's crust and fresh material from other regions near the Earth's surface.

Lava - is the word for magma (molten rock) which is on the surface of the Earth. After being released from the magma chamber and cooling, lava hardens into rock. The term lava can describe active flows, cooled rock, and pieces hurled into the air during eruptions.

Lava comes in many different forms, among them are:
* 'A'a - lava which has a blocky or spiny surface. A'a' is pronounced ah-ah because that is the sound someone will make if they walk over a new flow that can look like fresh dirt.
* Pahoehoe - Lava with a smooth or ropy appearance that can lead to weird shapes.
* Block lava - A solid rock chunk greater than 64mm in diameter which was ejected from a volcano or lava flow.
* Bomb lava - Also known as volcanic bombs; lava chunk greater than 64mm in diameter which were ejected while still partially melted.
* Pillow lava - Lava underwater forms long pillow-shaped formations.

Shield volcanoes - shield volcanoes are tall and broad, with flat, rounded shapes. The Hawaiian volcanoes exemplify the common type of shield volcano. They are built by countless outpourings of lava that advance great distances from a central summit vent or group of vents. The outpourings of lava are typically not accompanied by pyroclastic material, which make the shield volcanoes relatively safe
Famous shield volcanoes include Mauna Loa, Kilauea, (two of the world's most active volcanoes) and Olympus Mons of Mars.

Cinder cone volcanoes - Cinder cones are simple volcanoes, which have a bowl-shaped crater at the summit and only grow to about a thousand feet, the size of a hill. They usually are created of eruptions from a single opening, unlike a strato-volcano or shield volcano, which can erupt from many different openings.
They are usually made of piles of lava, not ash. During the eruption, blobs ("cinders") of lava, blown into the air, break into small fragments that fall around the opening to the volcano. The pile forms an oval-shaped small volcano.
Famous cinder cones include Paricutin in Mexico. Another well-known cinder cone is in the middle of Crater Lake.

Composite volcanoes – are the most majestic of the volcanoes, also known as strato-volcanoes. Unlike the shield volcanoes, which are flat and broad, composite volcanoes are tall, symmetrically shaped, with steep sides, sometimes rising 10,000 feet high. They are built of alternating layers of lava flows, volcanic ash, cinders, blocks, and bombs.
Famous composite volcanoes include Mount Fuji in Japan, Mount Cotopaxi in Ecuador, Mount Shasta and Lassen in California, Mount Hood in Oregon, Mount St. Helens and Mount Rainier in Washington, Mt Pinatubo in the Philippines, and Mt. Etna in Italy.

Fissure - an elongate fracture or crack at the surface from which lava erupts

Eruption - Volcanic eruptions come in many different forms. Shield volcanoes usually only spew lava and hot gases. These lavas flow slowly down the mountain with speeds of 15 miles per hour or slower. Composite volcanoes can put forth lava accompanied by clouds of ash, bombs, lava fragments, crystallized, glassy material, as well as hot gases. In some eruptions, ash and lava are buoyied by hot vapors and pour down the slopes of a volcano very rapidly, with speeds up to 100 miles per hour. This special type of eruption destroyed the city of St. Pierre in 1902. In other cases hot material from the volcano can melt snow and ice at the volcano summit and the whole mass of mud and lava can sweep rapidly down the mountain, destroying everything in its path. This type of flow is called a lahar.                                  
There have been some spectacular eruptions in Earth history. These include Mt. Pelee, Krakatoa, Crater Lake (formerly Mt. Mazama), Mt. Vesuvius, Mt. St. Helens, Mt. Pinatubo.

“Pacific Rim of Fire” - Around the rim of the Pacific Ocean are many volcanoes. The rim of the Pacific Ocean also is the scene of much earthquake activity. These volcanoes are most typically found in the regions where subduction is taking place. The ring of volcanoes around the Pacific Ocean is called the "Pacific Rim of Fire".

The Alvin - the first deep-sea submersible. It was designed by scientists to explore the ocean floor, including the deep-sea trenches. Between 1964 and 1999, the Alvin made 3,535 dives. The average depth for a dive was 1.28 miles (2,055 meters). The total number of people carried by the Alvin was 10,540. So, most dives carried 3 people aboard. The Alvin helps scientists to carry out research underwater in the areas of geology, biology and chemistry. It also helps inspect underwater structures and search for sunken vessels. 

Examples of Vocabulary slides 
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Plate Tectonics

the theroy that the Earth's surface is made up of large, rigid

plates that are continually moving, thus changing the

position of continents and oceans. The plates move

horizontally 1-2 centimeters per year.
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Subduction
is a process that happens when two plates collide; one plate
stays where it is and one is forced down under the other plate.
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Composite Volcanoes
are tall, conical volcanoes with steep sides, sometimes
rising 10,000 feet into the sky. They are buit of
alternating layers of rock and lava.
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Epicenter
is directly above the focus. The focus is the place in
the Earth's crust where the earthquake begins.




 

Examples of Layers 
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Plate Tectonics Vocabulary Test

Match each word to the correct definition. 
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Definition

Alvin

A The outer shell of the Earth, lying above fhe asthenosphere and
comprising the crust and upper mantle.

Asthenosphere

B. The layer of the mantle that lies directly below the lithosphere

Cinder Cone Volcanoes

C. Part i solid made up of nickel, part is a molten liguid of ickel & iron

Composite Volcanoes

'D. 4 mountain formed when hot material from below rises and leaks inio
the crust.

Continental Drift E. 4 giant ocean wave or series of waves caused by a large earthquake
that happens under the ocean.

Core F. The ring of volcanoes around the Pacific Ocean

Crust G- The first deep sea submersible

arthquake 0. The point at the Earth's surface direcily above the focus. The focus is
the location inside the Earth where an earthquake begins.

Epicenter 1. The very slow movement of the continents on their underlying plates.

Eruption 1. The rock on one side of the fault is pushed up relative to rock on the
other side.

Fault K. The upper layer of the earlh

Fissure L. 4n elongate fracture or crack ai the suface from which lava erapls

Lithosphere M. The movement along his fault is horizontal with the block of rock on
one side of the fault moving in one direction and the block of rock along.
the other side of the fault moving in the other direction.

Magma N. Sudden occurrence of a violent discharge of steam & volcanic material

Mantle 0. Lava underwater creates these long formations.

Mid-ocean Ridge 'P. When two sections of the Earth's crust collide, one slab of crust is

Jforced down under the other

Normal Dip-slip Fault

Q. Simple volcanoes with a bowl shaped crater at the summil

‘Pacific Rim of Fire

R. The rock on one side of the fault is moved down relative to the rock on
the other side of the fault.

Pillow Lava S. 4 crack in the Earth's crust. These usually form the boundaries
between Earth's tectonic plates.
Plate Tectonics T. Shaking and vibration at the surface of the earth resulting from

underground movement along a fault plane or from volcanic activity

Reverse Dip-slip Fault

U. Zall, symmetrically shaped volcanoes with steep sides

Shield Volcanoes

V_Tall and broad volcanoes with flat, rounded shapes

Strike-slip Fault

"W. The bottom of the sea splits apart and new crust is formed from molien
rock, or magma, rising from the mantle.

Subduction X. The theory that the Earth's surface is made up of huge plates that have
moved very slowly during geological history, and continue to move.

Tounami Y. Dense and mostly solid silicate rock

Volcano Z. Consists of re-melted material from e Earth's crust and Jresh

material from other regions near the Earth's surface.




 

Answers 

[image: image10.png]Vocabulary Word

Definition

Alvin G | A. The outer shell of the Earth, lying above the asthenosphere and
comprising the crust and upper mantle.

Asthenosphere B[ B. The layer of the mantle that lies directly below the lithosphere

Cinder Cone Volcanoes |_Q | C. Part is solid made up of nickel, part is a molten liguid of nickel & iron

Composite Volcanoes | U | D. A mountain formed when hot material from below rises and leaks info
the crust.

Continental Drift T | E. A giant ocean wave or series of waves caused by a large earthquake
that happens under the ocean.

Core C_[[F. The ring of volcanoes around the Pacific Ocean

Crust K_| G. The first deep sea submersible

Earthquake T | . The point at the Earth s surface directly above the focus. The focus is
the location inside the Earth where an earthquake begins.

Epicenter [ 1. The very slow movement of the continents on their underlying plates.

Eruption N[ 1. The rock on one side of the fault is pushed up relative to rock on e
other side.

Fault S K. The upper layer of e earth

Fissure L[ L. 4n elongate fracture or crack ai the suface from which lava erapls

Lithosphere A | M. The movement along s fauli s horizontal with the block of rock on
one side of the fault moving in one direction and the block of rock along.
the other side of the fault moving in the other direction.

Magma Z_| N. Sudden ocourrence of a violent discharge of steam & volcanic material

Mantle Y | O. Lava underwater creates these long formations

Mid-ocean Ridge W | P. When two sections of the Earth's crust collide, one slab of crust is
Jforced down under the other

Normal Dip-slip Fauli_| R _| Q. Simple volcanoes with a bowl shaped crater at the summit

Pacific Rim of Fire F | R. The rock on one side of the fault is moved down relative to fhe rock on
the other side of the fault.

Pillow Lava, O | S. A crack in the Earth's crust. These usually form the boundaries
between Earth's tectonic plates.

Plate Tectonics X | T. Shaking and vibration at the suface of fhe eart resulfing from
underground movement along a fault plane or from volcanic activity

Reverse Dip-slip Fault_|_J_| U. Tall, symmetrically shaped volcanoes with steep sides

Shield Volcanoes V| V. Tall and broad volcanoes with flai, rounded shapes

Strike-slip Fault M | W. The botiom of the sea splits apart and new crust is Jormed from molien
rock, or magma, rising from the mantle.

Subduction B [ X. The theory that the Earth’s surface is made up of huge plates that have
moved very slowly during geological history, and continue to move.

Tounami E_| Y. Dense and mostly solid silicate rock

Volcano D | Z. Consists of re-melied material from the Earth’s crust and fresh

material from other regions near the Earth's surface.




 

