EARTH MOVEMENTS 

Activity One – Our Earth
Student Learning Objective: I can describe the inner structure of the Earth and its layers by using a model. 
Vocabulary Words:

· Continent - one of six large land masses on Earth
· Crust – the thin, rocky outermost surface layer of the Earth
· Inner core – the solid, innermost layer of Earth

· Magma - thick liquid rock (molten/melted) that makes up the material of the mantle
· Mantle – the layer of earth just below the crust; consists of magma
· Model - smaller or larger version of an object used to represent the object

· Outer core - the layer of earth just between the mantle and the inner core
· Geologist - a scientist who studies the composition, physical features, and history of the crust of the Earth or other solid heavenly bodies
Notes:

1. Earth is a solid mass, but not quite spherical.

2. Earth is divided into 4 distinct layers

a. Crust:  rocky outer layer composed (made up) of basalt and granite.  It is 6-56 miles thick and covers the entire surface of the earth.
b. Mantle: directly below the crust.  It is 1,800 miles thick and composed of magma that flows in slow-moving currents. 

c. Outer core:  1,367 miles thick consisting of molten iron, nickel, and silicon.

d. Inner core:  center of earth and 777 miles thick.  It is composed of iron and nickel.  Though the temperature is more than 9,000 degrees Fahrenheit, the rock doesn’t melt due to the intense pressure.  The heat radiates out from the center.
Activity Two – Earth’s Crust
Student Learning Objective:  I can explore the structure and composition of the Earth’s crust, specifically the ocean floor. 
Vocabulary Words

· Continental crust – the part of the Earth’s surface that contains the continents
· Landform – a natural shape or feature of the Earth’s surface such as mountain ranges, valleys, plains, etc.

· Mid-ocean ridge – mountain ranges on the ocean floor; they make up the longest mountain chain on Earth.

· Ocean floor – the surface of the Earth’s crust beneath the ocean

· Oceanic crust – the part of the Earth’s crust that is beneath the oceans

· Trench – a deep, narrow valley in the ocean floor where subduction takes place

Notes:

1. The Earth has two types of crust:
a. Continental crust

b. Oceanic crust

2. Continental crust contains the continents, which have mountain ranges, valleys, plains, and other landforms.

3. Oceanic crust also contains tall mountain ranges, deep valleys, and plains.

4. Mid-ocean ridges and the ocean floor make up a continuous chain of mountains more than 43,000 miles long making it the longest chain on Earth.

5. They zigzag between the continents in varying heights.

6. The Mid-Atlantic Ridge splits the Atlantic Ocean from north to south in a path about 8,800 miles long.

7. Trenches appear where oceanic crust meets continental crust.

8. The deepest trenches appear on the western edge of the Pacific Ocean.

9. Ridges and trenches are sites for volcanic and earthquake activity.

10. Hawaii and many other islands are volcanoes that have risen above the surface of the ocean.

Activity Three – Rocks:  Clues to the Past
Student Learning Objective: I can explore some of the clues that rocks provide about the Earth's crust.

Vocabulary Words:

· Cast fossil – a type of fossil that forms when a mold is filled in with minerals which then harden into rock
· Erosion – the movement of rock pieces from one place to another, often by wind or moving water, but also by glacial ice
· Fossil – the remains, imprint, or other evidence of an organism that lived long ago; found preserved in sedimentary rock
· Glacier – A huge, slow-moving sheet of ice
· Mineral – a naturally occurring inorganic solid substance from the Earth that is a component of rocks
· Mold fossil – an imprint left in a rock after the remains of an organism have disintegrated
· Weathering – the breaking down of rocks and minerals into smaller and smaller pieces, usually by water, wind, temperature changes, and living things
Notes:

1. Scientists have learned much about the history and structure of the Earth by studying rocks.

2. The age, type of rock, glacial striations, and fossils all provide information on the Earth’s past.

3. Earth’s crust is composed of three types of rocks:

a. Igneous – formed by the cooling and crystallizing of magma.

b. Sedimentary – formed from layers of sediment that are squeezed and cemented together under intense pressure.

c. Metamorphic – formed when igneous, sedimentary, or other metamorphic rocks are changed by intense heat or pressure, deep inside the Earth.

4. Minerals tell what the Earth was like when the rock was formed.

5. Glaciers caught boulders and rocks as they moved leaving scratch marks called striations on the walls and floors of valleys, which showed the direction they moved.  When they melted, the glaciers dropped the rocks, boulders, and other debris in the path.

6. Two types of fossils form when layers of sediment cover an organism:
a. Mold fossils  - the shape of an organism is imprinted in the rock after the organism disintegrates

b. Cast fossils – a mold is filled in the minerals deposited by groundwater, creating a three-dimensional replica of the organism.
7. Fossils provide clues to:

a. types of plants and animals that existed, where they lived, and when they died

b. age of the rocks

c. geographic changes that have taken place over time
Activity Four – Convection Currents

Student Learning Objective: I can discover by inferring that heat makes gases and liquids rise. I can explain what a convection current is and how it works. 
Vocabulary Words: 

· Convection - the transfer of heat in fluids (gases and liquids) by currents due to differences in density caused by uneven heating.

· Convection current - the circular path of a gas or liquid as it is heated and rises, spreads out, and then cools and sinks.

· Density - the amount of matter per unit of volume.

· Radioactivity - an intense heat source created by nuclear reaction.

Notes:

1. During convection, uneven heating causes the transfer from fluids because of differences in density.

2. Density is basically the amount of matter in an object.

3. When heat energy is added to a fluid, the molecules begin to move faster, bounce off one another, and spread farther apart.

4. This causes a decrease in the number of molecules in the heated portion of the fluid.

5. Because the heated fluid is less dense, it becomes lighter and rises.

6. As the heated fluid rises, the colder denser fluid sinks and takes its place. (Remember, hot air rises, cold air sinks.)

7. This continuous cycle of heat rising, cooling and sinking, creates a convection current.

8. Scientists believe convection currents are at work in the Earth’s magma.

9. Radioactivity in the Earth’s core heats up the magma, which causes it to become less dense and rise up to the crust.

10.  It cools at the crust and sinks back down to the lower mantle where it is once again heated and rises.

Activity Five:  Continents Adrift
Student Learning Objective:  I can explore how the Earth's crust floats on the mantle.  I can model the movement of continents over time.
Vocabulary Words:

· Continental Drift - the theory that the continents have moved vast distances around the Earth over millions of years to reach their present location.

· Pangaea - the name for the supercontinent that scientists theorize existed about 200 million years ago, in which all the present continents were joined.

Notes:

1. Scientists believe that 200+ million years ago, all the continents were joined together in one supercontinent called Pangaea.
2. The continents then shifted causing some to drift apart and others to move closer together.

3. This is called the Theory of Continental Drift.

4. The most obvious evidence to support this theory is that South America and Africa seem to fit together like puzzle pieces.

5. Large rock formations in Africa are similar in age and composition to those in South America.

6. Mountain chains in North America are similar in age and structure to those in Europe and Africa.

7. Similar glacial deposits as well as striations have been found on different continents.

8. Fossils of a prehistoric land reptile have been found in both Africa and South America.

9. More evidence involves the spreading of the ocean floor and subduction.

Activity Six – Plates in Motion

Student Learning Objective: I can describe that the Earth's crust is broken into pieces called plates and discover the consequences of the movement of these plates.
Vocabulary Words:

· Plate – a section of the Earth’s crust.

Notes:

1. The Theory of Plate Tectonics suggests that the Earth’s crust is not one solid sheet, but rather a series of large plates that float on the magma in the mantle.
2. The convection currents of the magma cause the plates and the continents that sit on them to move.

3. Scientists believe there are eight larger plates and several smaller ones of different shapes.

4. Continental plates have continents embedded in them.

5. Oceanic plates consist of only the ocean floor.

6. Scientists believe these plates are moving slowly in different directions at different speeds, possibly a few centimeters a year.

7. Convection currents in the mantle cause the movement.

Activity Seven – Ocean-Floor Spreading

Student Learning Objective: I can model ocean floor spreading and relate this to the forming of mid-ocean ridges

Vocabulary:

· Ocean-floor spreading - the process by which hot magma from the mantle wells up in the boundary between two oceanic plates as they move away from each other.  Ocean-floor spreading results in the creation of a new crust. 

Notes:

1. Mid-ocean ridges form the longest mountain chain on Earth.

2. Ridges are composed of basalt.

3. Fault lines cut into the basalt, and active volcano cones which sometimes rise above the water to form islands.

4. Mid-ocean ridges form the boundary between the oceanic plates that are moving away from each other.
5. As the plates move apart, the ocean floor spreads.
6. During ocean-floor spreading, convection current push hot magma up through the cracks between the oceanic plates and solidifies to form new crust

7. The new crust adds to the ridgeline, which creates new areas of ocean floor.

8. Spreading does not occur at a uniform rate

9. Faults break apart into chunks and spread apart at different rates, which causes a zigzag effect in the mid-ocean ridges.

Activity Eight – Subduction

Student Learning Objective: I can model subduction and demonstrate the effect of colliding oceanic and continental plates

Vocabulary Words:

· Basalt - a dense, dark-colored igneous rock.  Oceanic crust is mostly basalt.
· Granite – a light-colored, less dense, large-grained igneous rock.  Continental crust is mostly granite.
· Subduction – the process in which two plates collide, and the edge of the denser plate sinks beneath the edge of the lighter plate overriding.  The denser plate then melts back into the mantle.

Notes:
1. As ocean-floor spreading creates new crust, old crust is being destroyed by subduction.

2. Subduction happens when two plates collide, and one plate rides over the top of the other. 

3. Two oceanic plates can collide, two continental plates, or one oceanic and one continental plate.

4. Oceanic plates are made of basalt and are denser than continental plates, which are made of granite.

5. If oceanic and continental plates collide, the lighter continental plate rides over the top of the denser oceanic plate.  (Subduction)  The denser oceanic plate sinks and re-melts back into the mantle.

6. When two plates collide, a deep oceanic trench appears.

7. Oceanic trenches are the sites of major earthquake and volcanic activity.

8. The active volcanoes may create new islands. (Aleutians, islands in Japan and the Philippines)
9. The islands form in arcs rather than straight lines because the plates are moving on an Earth that is round.

Activity Nine – Building Mountains

Student Learning Objective: I can describe what happens when two continental plates collide. 

Vocabulary Words:

· Plate Boundary – a place where two crustal plates meet

Notes:

1. Most of the Earth’s mountains are part of a mountain range.
2. Mountains usually form when crustal plates collide and fuse together to form a larger plate.

3. This collision causes the continental crust at the plate boundary to be pushed upward into a mountain range.  When this happens, rock layers are folded and faulted.

4. When a continental and an oceanic plate collide, the lighter continental plate rides up over the oceanic plate. 

5. The oceanic plate sinks down to the mantle.

6. The top layers of the oceanic crust are scraped off and end up “glued” to the scrunched up edge of the continental crust.
7. This extra crust folded up crust raises the height of that edge causing a mountain chain to be formed.

8. When two continental plates collide, they weld into one larger continent.

Activity Ten - A Model Volcano

Student Learning Objective: I can explain the forces behind volcanic eruptions.

Vocabulary Words:

· Bombs – large chunks of lava that shoo9t out of a volcano during a violent eruption.

· Cinders – small pieces of lava that are spewed into the air during a volcanic eruption.

· Erupt – to break through; to force out suddenly and violently.

· Lava – magma that has reached the Earth’s surface.

· Magma chamber – the pool, or reservoir, of magma near the bottom of a volcano

· Volcanic ash – Fine particles of lava that are spewed out of a volcano during an eruption.  Volcanic ash can be carried long distances by the wind.

· Volcanic mountain – a mountain formed from the buildup of ash, cinders, and/or lava from volcanic eruptions.

· Volcano – an opening in the Earth’s crust through which melted rock reaches the Earth’s surface.

Notes:

1. Trapped beneath the Earth’s rocky crust, magma circulates in convection currents in the mantle.

2. As magma rises, it collects in magma chambers and presses against the crust where it sometimes forces its way out of a weak spot in the crust.

3. When the pressure buildup is very great, and explosive volcanic eruption may occur.

4. Explosive eruptions allow lava containing ash, cinders and bombs to fly into the air and fall back to Earth.

5. When the pressure is not great, a quite eruption occurs with lava spilling out the hole in the top of the volcano and flowing down the sides.  It can also bubble out of the cracks or vents in the crust.
6. The buildup of lava creates volcanic mountains.
Activity Eleven – The Vibrating Earth
Student Learning Objective: I can describe and model the causes of earthquakes
Vocabulary Words:

· Earthquake – vibrations in the Earth’s crust caused by the sudden release of energy due to the shifting of rocks along a fault.

· Fault – a break or crack in the Earth’s crust where two plates slide past each other.

· Vibration – rapid back and forth movement.

Notes:

1. Earthquakes occur when large sections of rock in the Earth’s crust suddenly break or shift, releasing 4energy in the form of vibrations.

2. Most earthquakes occur along plate boundaries.

3. Earthquakes occur at mid-ocean ridges where new crust is being formed.

a. The friction of a sinking plate rubbing against a continental mass causes vibrations that result in Earth tremors.

b. When plates do not collide head-on, but scrape past each other, cracks called faults appear in the crust.  Earthquakes also occur at these faults.

c. Some faults can be seen, such as the San Andreas Fault.  Others are below the surface of the crust.

4. The movement of rock along a fault is met with great resistance causing pressure to build up slowly over a number of years.

5. When the rocks snap, the release of pressure causes a jolt
6. This jolt causes vibrations called seismic waves to radiate out in all directions from the jolt.
Activity Twelve – The Ring of Fire

Student Learning Objectives: I can find the patterns and connections between volcanoes and earthquakes around the world.  

Vocabulary Words:

· Ring of Fire – the circular pattern of volcanoes and earthquakes that can be seen at the plate boundaries around the rim of the Pacific Ocean.

Notes:

1. The Earth’s crustal plates are under tremendous pressure.  That’s why most the volcanoes and earthquakes of the world happen there.
2. Approximately 600 active volcanoes are located in a continuous circle around the edge of the Pacific Ocean. 

3. This site has frequent earthquakes.

4. Because of the volcanic eruptions and earthquakes, this area is called the Ring of Fire.

