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VIDEO #1: INtroduction
1. Go to the “built-in apps” folder
2. Open the “Videos” app
3. View the video Entitled “Introduction”
4. Answer the questions on your sheet
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1. The lithosphere is broken into large pieces called 
tectonic plates. 

2. These plates “float” on top of the asthenosphere. 

3. Plates are moved by convection currents in the 
asthenosphere.

4. Wherever plates meet, seismic activity occurs. This 
includes earthquakes, volcanoes, mountain building 
and trench formation.

PLATE TECTONICS

LAST NEXT 3



1. The lithosphere is broken into large pieces called 
tectonic plates. 

2. These plates “float” on top of the asthenosphere. 

3. Plates are moved by convection currents in the 
asthenosphere.

4. Wherever plates meet, seismic activity occurs. This 
includes earthquakes, volcanoes, mountain building 
and trench formation.

PLATE TECTONICS

4LAST NEXT 



1. The lithosphere is broken into large pieces called 
tectonic plates. 

2. These plates “float” on top of the asthenosphere. 

3. Plates are moved by convection currents in the 
asthenosphere.

4. Wherever plates meet, seismic activity occurs. This 
includes earthquakes, volcanoes, mountain building 
and trench formation.

PLATE TECTONICS

5LAST NEXT 



1. The lithosphere is broken into large pieces called 
tectonic plates. 

2. These plates “float” on top of the asthenosphere. 

3. Plates are moved by convection currents in the 
asthenosphere.

4. Wherever plates meet, seismic activity occurs. This 
includes earthquakes, volcanoes, mountain building 
and trench formation.

PLATE TECTONICS

6LAST NEXT 



The key to this theory is 

convection

7LAST NEXT 



8

Here is a glass of water
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Let’s add some heat...
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Water warms, 
expands, and 
becomes less 

dense
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Less dense 
water rises
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Away from the 
heat, water cools and 

gradually becomes 
more dense
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Cooler, more 
dense water sinks 
back to the bottom 

of the glass
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Cool water rushes 
to replace the rising 

warm water
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This movement repeats, creating 
a convection current
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what if we move the heat to the middle?
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what is we move the heat to the middle?
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Again, water is heated, 
it expands, and becomes 

less dense

what is we move the heat to the middle?
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This time, as it cools and 
becomes more dense, it 
spreads to either side

what is we move the heat to the middle?
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The cooler, more 
dense water sinks 

back down.

what is we move the heat to the middle?
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Cool water rushes 
back to the center 

where it will be 
heated again

what is we move the heat to the middle?
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what is we move the heat to the middle?

Now we have 2
 convection currents
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what is we move the heat to the middle?

These are often called
 convection cells

LAST NEXT 



24

so what does 
convection have to do 
with plate tectonics?
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THe partially melted rock in the 
asthenosphere slowly flows in 
convection currents, dragging 
along the lithosphere above...
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26

THe partially melted rock in the 
asthenosphere slowly flows in 
convection currents, dragging 
along the lithosphere above...

this is what 
makes the 

plates move.
LAST NEXT 
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Notice how the plates are moving in the same direction 
as the top of the convection currents beneath.



VIDEO #2: CONVECTION
1. Go to the “built-in apps” folder
2. Open the “Videos” app
3. View the video Entitled “Convection”
4. Answer the questions on your sheet
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30

ok, so now that we know how 
the plates move...
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ok, so now that we know how 
the plates move...

let’s see what happens 
when two plates meet.
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There are three ways in which 
plates may interact...
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which are also known as the...

There are three ways in which 
plates may interact...
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which are also known as the...

There are three ways in which 
plates may interact...

Three types of 
plate boundaries



PLATE BOUNDARIES
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28 Which cross section below best represents the conditions that cause early winter lake-effect snowstorms in
New York State?

29 Which block diagram best represents the relative direction of plate motion at the San Andreas Fault?
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28 Which cross section below best represents the conditions that cause early winter lake-effect snowstorms in
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28 Which cross section below best represents the conditions that cause early winter lake-effect snowstorms in
New York State?

29 Which block diagram best represents the relative direction of plate motion at the San Andreas Fault?
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28 Which cross section below best represents the conditions that cause early winter lake-effect snowstorms in
New York State?

29 Which block diagram best represents the relative direction of plate motion at the San Andreas Fault?
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let’s begin with 
transform 
plate 
boundaries
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28 Which cross section below best represents the conditions that cause early winter lake-effect snowstorms in
New York State?

29 Which block diagram best represents the relative direction of plate motion at the San Andreas Fault?
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Description DIAGRAM

TRANSFORM plate boundaries
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Description DIAGRAM

1. Plates slide past one another

TRANSFORM plate boundaries
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Description DIAGRAM

1. Plates slide past one another

2.Earthquakes are common on or 
near the plate boundary (fault)

TRANSFORM plate boundaries
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Description DIAGRAM

1. Plates slide past one another

2.Earthquakes are common on or 
near the plate boundary (fault) 

3.Example: San Andreas Fault 

TRANSFORM plate boundaries
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TRANSFORM plate boundaries



VIDEO #3: transform
1. Go to the “built-in apps” folder
2. Open the “Videos” app
3. View the video Entitled “Transform”
4. Answer the questions on your sheet
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28 Which cross section below best represents the conditions that cause early winter lake-effect snowstorms in
New York State?

29 Which block diagram best represents the relative direction of plate motion at the San Andreas Fault?
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now, let’s look at 
convergent 
plate 
boundaries
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28 Which cross section below best represents the conditions that cause early winter lake-effect snowstorms in
New York State?

29 Which block diagram best represents the relative direction of plate motion at the San Andreas Fault?
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THERE are three types of 
convergent plate boundaries
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Subduction Zone
(Oceanic-Continental)

ISLAND ARC
(Oceanic-Oceanic)

Collision zone
(Continental-Continental)



47LAST NEXT 

Description DIAGRAM

Convergent plate boundaries
SUBDUCTION ZONE
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Description DIAGRAM
1. Oceanic crust sinks (subducts) under 

continental crust due to its higher 
density, basaltic composition. Plate 
motion is driven by convection currents.

Convergent plate boundaries
SUBDUCTION ZONE

oceanic crust
continental crust
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Description DIAGRAM
1. Oceanic crust sinks (subducts) under 

continental crust due to its higher 
density, basaltic composition. Plate 
motion is driven by convection currents.

2. Earthquakes are common along the 
subducting plate.

Convergent plate boundaries
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oceanic crust
continental crust
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Description DIAGRAM
1. Oceanic crust sinks (subducts) under 

continental crust due to its higher 
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motion is driven by convection currents.
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3. Trenches (deep underwater valleys) form 
where the plates meet.

Convergent plate boundaries
SUBDUCTION ZONE

oceanic crust
continental crust

trench



51LAST NEXT 

Description DIAGRAM
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Description DIAGRAM
1. Oceanic crust sinks (subducts) under 

continental crust due to its higher 
density, basaltic composition. Plate 
motion is driven by convection currents.

2. Earthquakes are common along the 
subducting plate.

3. Trenches (deep underwater valleys) form 
where the plates meet.

4. Tall mountains and active volcanoes form 
above the subducting plate.

5. Example: Peru-Chile Trench

Convergent plate boundaries
SUBDUCTION ZONE

oceanic crust
continental crust

trench

mountains and
active volcanoes
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Convergent plate boundaries
SUBDUCTION ZONE



VIDEO #4: subduction
1. Go to the “built-in apps” folder
2. Open the “Videos” app
3. View the video Entitled “Subduction”
4. Answer the questions on your sheet
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Description DIAGRAM

Convergent plate boundaries
ISLAND ARC
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Description DIAGRAM
1. Oceanic crust sinks (subducts) under 

other oceanic crust. Generally, whichever 
plate is older will subduct. Plate motion 
driven by convection currents.

Convergent plate boundaries
ISLAND ARC

oceanic crust

continental crust

oceanic crust
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Description DIAGRAM
1. Oceanic crust sinks (subducts) under 

other oceanic crust. Generally, whichever 
plate is older will subduct. Plate motion 
driven by convection currents.

2. Earthquakes are common along the 
subducting plate.

3. Trenches (deep underwater valleys) form 
where the plates meet.
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Description DIAGRAM
1. Oceanic crust sinks (subducts) under 

other oceanic crust. Generally, whichever 
plate is older will subduct. Plate motion 
driven by convection currents.

2. Earthquakes are common along the 
subducting plate.

3. Trenches (deep underwater valleys) form 
where the plates meet.

4. Tall mountains and active volcanoes form 
above the subducting plate.

5. Example: Aleutian Trench

Convergent plate boundaries
ISLAND ARC

oceanic crust

continental crust

oceanic crust

trench

mountains/volcanoes
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Convergent plate boundaries
ISLAND ARC
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Description DIAGRAM

Convergent plate boundaries
COLLISION ZONE
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Description DIAGRAM
1. Continental crust collides with 

continental crust. The thick, less 
dense land crumples upward. 
Plate motion is driven by 
convection currents.

Convergent plate boundaries
COLLISION ZONE
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Description DIAGRAM
1. Continental crust collides with 

continental crust. The thick, less 
dense land crumples upward. 
Plate motion is driven by 
convection currents.

2. Earthquakes are common along 
the collision zone.

Convergent plate boundaries
COLLISION ZONE
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Description DIAGRAM
1. Continental crust collides with 

continental crust. The thick, less 
dense land crumples upward. 
Plate motion is driven by 
convection currents.

2. Earthquakes are common along 
the collision zone.

3. Example: The Himalayas

Convergent plate boundaries
COLLISION ZONE
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Convergent plate boundaries
COLLISION ZONE



VIDEO #5: collision
1. Go to the “built-in apps” folder
2. Open the “Videos” app
3. View the video Entitled “Collision”
4. Answer the questions on your sheet
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28 Which cross section below best represents the conditions that cause early winter lake-effect snowstorms in
New York State?

29 Which block diagram best represents the relative direction of plate motion at the San Andreas Fault?
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THERE are TWO types of 
DIVERGENT plate boundaries
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RIFT ZONE
(Continental-Continental)

MID-OCEAN RIDGE
(Oceanic-Oceanic)

28 Which cross section below best represents the conditions that cause early winter lake-effect snowstorms in
New York State?

29 Which block diagram best represents the relative direction of plate motion at the San Andreas Fault?
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Description DIAGRAM

RIFT ZONE
DIVERGENT plate boundaries
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Description DIAGRAM

1. Thick, granitic continental crust 
splits apart

RIFT ZONE
DIVERGENT plate boundaries
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Description DIAGRAM

1. Thick, granitic continental crust 
splits apart

2. Plate motion is driven by 
convection currents

RIFT ZONE
DIVERGENT plate boundaries
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Description DIAGRAM

1. Thick, granitic continental crust 
splits apart

2. Plate motion is driven by 
convection currents

3. Minor earthquakes and volcanoes 
are common

RIFT ZONE
DIVERGENT plate boundaries
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Description DIAGRAM

1. Thick, granitic continental crust 
splits apart

2. Plate motion is driven by 
convection currents

3. Minor earthquakes and volcanoes 
are common

4. Example: East African Rift Valley

RIFT ZONE
DIVERGENT plate boundaries
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Convergent plate boundaries
RIFT ZONE



VIDEO #6: Rift Valley
1. Go to the “built-in apps” folder
2. Open the “Videos” app
3. View the video Entitled “Rift Valley”
4. Answer the questions on your sheet

76LAST NEXT 



77LAST NEXT 

Description DIAGRAM

MID-OCEAN RIDGE
DIVERGENT plate boundaries
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Description DIAGRAM

1. Thin, basaltic oceanic crust splits 
apart

MID-OCEAN RIDGE
DIVERGENT plate boundaries
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Description DIAGRAM

1. Thin, basaltic oceanic crust splits 
apart

2. Plate motion is driven by 
convection currents

MID-OCEAN RIDGE
DIVERGENT plate boundaries
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Description DIAGRAM

1. Thin, basaltic oceanic crust splits 
apart

2. Plate motion is driven by 
convection currents

3. Minor earthquakes and volcanoes 
are common

MID-OCEAN RIDGE
DIVERGENT plate boundaries
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Description DIAGRAM

1. Thin, basaltic oceanic crust splits 
apart

2. Plate motion is driven by 
convection currents

3. Minor earthquakes and volcanoes 
are common

4. Example: Mid-Atlantic Ridge

MID-OCEAN RIDGE
DIVERGENT plate boundaries
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Convergent plate boundaries
MID-OCEAN RIDGE
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but wait, how do we 
know the seafloor is 

really spreading?
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but wait, how do we 
know the seafloor is 

really spreading?

we have 2 pieces of strong evidence
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First, look at the age of the 
rock on the seafloor.
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The rock at the 
ridge is brand 

new, and it gets 
older as you 

head towards 
the coastlines.
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Second, check out the 
magnetism of the seafloor.
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huh?!?
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So, because of 
our flowing 
liquid outer 
core...
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...the Earth has a magnetic field...
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which reverses every 
300,000 years or so.
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When magma solidifies along 
mid-ocean ridges, it records the 
direction of the magnetic field.
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If you look at the basalt on either side 
of the mid-ocean ridge, you see matching 

bands of alternating magnetism.



VIDEO #7: magnetism
1. Go to the “built-in apps” folder
2. Open the “Videos” app
3. View the video Entitled “Magnetism”
4. Answer the questions on your sheet
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The age of the seafloor 
and matching patterns 
of magnetism...
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The age of the seafloor 
and matching patterns 
of magnetism...

...are proof of 
seafloor spreading.



ok, so let’s recap...
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1. The lithosphere is broken into large pieces called 
tectonic plates. 

2. These plates “float” on top of the asthenosphere. 

3. Plates are moved by convection currents in the 
asthenosphere.

4. Wherever plates meet, seismic activity occurs. This 
includes earthquakes, volcanoes, mountain building 
and trench formation.



And there are 3 types 
of plate boundaries...
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28 Which cross section below best represents the conditions that cause early winter lake-effect snowstorms in
New York State?

29 Which block diagram best represents the relative direction of plate motion at the San Andreas Fault?
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28 Which cross section below best represents the conditions that cause early winter lake-effect snowstorms in
New York State?

29 Which block diagram best represents the relative direction of plate motion at the San Andreas Fault?
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28 Which cross section below best represents the conditions that cause early winter lake-effect snowstorms in
New York State?

29 Which block diagram best represents the relative direction of plate motion at the San Andreas Fault?
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but wait...
there’s one problem!



but wait...
there’s one problem!
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hawaii.

but wait...
there’s one problem!
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Hawaii is an extremely active 
volcano, but it’s thousands of 

miles from any plate 
boundaries... Weird.
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And the same thing is true for 
the Canary Islands...
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And there’s active magma chambers 
beneath Yellowstone National Park, 

but no plate boundary.
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Geologist call these 
Hot Spots
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Description DIAGRAM

hot spots
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Description DIAGRAM

1. A plume of magma rises through the 
plate above creating an active volcano

hot spots

Plume
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Description DIAGRAM

1. A plume of magma rises through the 
plate above creating an active volcano

2. The plate continues to move across the 
earth’s surface away from the plume

hot spots

Plume
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Description DIAGRAM

1. A plume of magma rises through the 
plate above creating an active volcano

2. The plate continues to move across the 
earth’s surface away from the plume 

3. The result is one active volcano over the 
hot spot (A)...

hot spots

Plume

Active
Volcano



110LAST NEXT 

Description DIAGRAM

1. A plume of magma rises through the 
plate above creating an active volcano

2. The plate continues to move across the 
earth’s surface away from the plume

3. The result is one active volcano over the 
hot spot (A)...

4. ...and a chain of extinct volcanoes in the 
direction of the plate motion (B, C, D).

hot spots

Plume

Active
Volcano

Extinct
Volcanos
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hot spots
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Numbers refer to the age 
of the islands measured 

in millions of years.



VIDEO #8: hot spots 1
1. Go to the “built-in apps” folder
2. Open the “Videos” app
3. View the video Entitled “Hot Spots 1”
4. Answer the questions on your sheet
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VIDEO #9: hot spots 2
1. Go to the “built-in apps” folder
2. Open the “Videos” app
3. View the video Entitled “Hot Spots 2”
4. Answer the questions on your sheet
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you are 
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you are 
done!


