
Earth Science

Earth’s Structure, 
Earthquakes, and 

Volcanoes



Earth’s Structure

Imagine you could travel from one point on Earth 
straight through the center of the planet and out the 
other side. Your journey would be nearly 12,870 
kilometers (8,000 miles)!The Earth consists of four 
concentric layers: inner core, outer core, mantle and 
crust. 



Crust

❖ The rocky surface of Earth is a thin outer shell, much 
thinner than the other layers. 

❖ The crust is made up of tectonic plates, which are in 
constant motion. 

❖ The land that we see, or continental crust, is about 
30 kilometers (19 miles) thick. Under the sea, 
oceanic crust is much thinner (8 to 10 kilometers, or 
5 to 6 miles thick). But it's also much heavier. 

❖ Earth's crust and the top part of the mantle are broken 
into ten large plates and many smaller ones. 

❖ Most plates are made of both continental and oceanic 
crust.



Mantle
❖ The crust floats on a thick layer of rock, 

almost 100 times thicker than continental 
crust.

❖ The rock isn't like the rock we know. Extreme 
heat makes it move in circles. (convection 
current)

❖ It flows very, very slowly, but it's enough to 
cause the plates above it to move over long 
periods of time.

❖ The plates move about 8 centimeters (3 
inches) per year.



Core

❖ The core is even thicker than the mantle.
❖ It's made up of a liquid metal outer core 

that flows around a solid metal inner core.
❖ The motion in the outer core creates a 

magnetic field around Earth. It's the same 
field that makes a compass work!

❖ The core gives off incredible heat, which 
is one of the driving forces that causes the 
mantle to flow.





Plate Tectonics

The Earth is always changing. Mountains form and 
erode away. Volcanoes erupt and grow larger. 
Earthquakes shift the land. Oceans grow and even 
continents move. What causes all this activity? 

The Earth's thin, fragile outer shell is broken into 
large pieces called "plates." These plates slowly 
move, floating on a layer of hot mantle below. This 
movement, or tectonic activity, is constantly 
changing the surface of the Earth.



Plate Boundaries



Tectonic Plates with Names



Types of Plate Boundaries

❖ Convergent (uplifting, subducting)

❖ Divergent (moving away)

❖ Transform (sliding/slipping past)



Plates on the Move

The flow of the mantle causes tectonic plates to move in different 
directions. When the edges of plates meet, four things can happen: 
Convergent plates collide. Divergent plates divide. Transverse plates 
slide.

https://www.amnh.org/explore/ology/earth/plates-on-the-move2/game


Earthquakes
● What causes an earthquake?
● How do earthquakes change the surface of 

the earth?
● How are tsunamis related to earthquakes?



Earthquakes 101 Video

https://www.youtube.com/watch?v=_r_nFT2m-Vg


Earthquake Map (USGS)

http://earthquake.usgs.gov/earthquakes/map/

http://earthquake.usgs.gov/earthquakes/map/




Extreme Science Video

Can We Stop Earthquakes?

https://drive.google.com/file/d/0B3e9PhvVRQxxdmUxWWRrR0V5UHc/view?usp=sharing


The Ring of Fire

❖ The Ring of Fire is a region around much of the rim of the Pacific 
Ocean where many volcanic eruptions and earthquakes occur. 

❖ The Ring of Fire is a horseshoe-shaped belt about 40,000 km long 
and up to about 500 km wide.

❖ A series of deep ocean troughs frame the belt on the oceanic side, 
and continental landmasses lie behind.

❖ Most of the world’s earthquakes, the overwhelming majority of the 
world’s strongest earthquakes, and approximately 75 percent of the 
world’s volcanoes occur within the Ring of Fire.

https://www.youtube.com/watch?v=DrwYtGf40hA


Vocabulary (Words to Know)
asthenosphere earthquake lithosphere outer core subduction

continental drift fault mantle plate trench

convergent 
boundaries

hotspot mid-ocean 
ridge

seafloor 
spreading

volcano

aftershock divergent 
boundary

inner core ocean crust seismic waves

continental crust epicenter magma Pangea transform 
boundary

convection 
currents

folding mesosphere rift valley tsunami

https://app.discoveryeducation.com/learn/glossary/course/544bc65a-139f-4e89-ab9e-f416904a5dbd




Intraplate Earthquakes

Nearly all earthquakes (98%+) happen at the 
plate boundaries, but there are some 
anomalous events, called intraplate 
earthquakes, that happen far from the 
boundaries.

Scientists have theories as to why earthquakes 
occur away from plate boundaries.  The areas 
where they occur have high seismic activity (a 
sudden release of energy).





Earth Video

https://drive.google.com/file/d/0B3e9PhvVRQxxNEZPVTdMTEprZkE/view?usp=sharing


Volcanoes

 



Essential Questions

➢ What is a volcano?
➢ What determines the way a volcano erupts?
➢ How do scientists classify volcanoes?  
➢ How do volcanoes change Earth's surface?  



Cross Section of Earth



Volcanoes 101

https://www.youtube.com/watch?v=VNGUdObDoLk


Types of Volcanoes

Shield 
Cinder Cone 
Composite 



Types of Volcanoes



Shield Volcano



Cinder Cone Volcano



Composite Volcano (Stratovolcano)



Mount St. Helens 
(composite volcano)

http://www.youtube.com/watch?v=SJA27Bp1q58


US Volcanic Activity

World Volcanic Activity Map

US Map of Volcanic Activity

Kilauea Volcanic Dome Vent

Kilauea Volcanic Dome Vent (Thermal)

http://www.volcano.si.edu/reports_weekly.cfm
http://volcanoes.usgs.gov/
http://hvo.wr.usgs.gov/cams/panorama.php?cam=HMcam
http://hvo.wr.usgs.gov/cams/panorama.php?cam=HTcam


Hotspot

https://www.youtube.com/watch?v=jG-Sy0y08GM


Hotspot

A place deep within the Earth where hot 
magma rises to just underneath the surface, 
creating a bulge and volcanic activity. The chain 
of Hawaiian Islands is thought to have been 
created by the movement of a tectonic plate 
over a hotspot.



Yellowstone Hotspot

Tracking the hotspot

Plate 
Movement



Yellowstone Hotspot

Yellowstone caldera is 
35 miles wide and 50 
miles across.  The 
caldera formed when 
the volcano erupted 
640,000 years ago.  



Yellowstone Supervolcano

A super volcano can be 1,000 more powerful 
than a regular volcano.

Yellowstone volcano 
will likely not erupt for 
another 1 million 
years.  





Yellowstone Supervolcano

What if Yellowstone’s Supervolcano Erupted?

https://www.livescience.com/20714-yellowstone-supervolcano-eruption.html




Does Colorado have any active 
volcanoes?

The small Dotsero maar in 
NW Colorado, 2 km NE of 
the small town Dotsero, 
near the junction of the 
Colorado and Eagle 
Rivers west of the Gore 
Range, is the only volcano 
in Colorado that has had 
activity in the past 10,000 
years. 



What is volcanology?

Volcanology is a branch of geology that deals 
with volcanism (the study of volcanoes).  
Scientists that study volcanology are called 
volcanologists.



Volcanology

❖ What contributed to the large 
numbers of dead at Pompeii? 

❖ What have scientists learned about 
volcanoes that might have helped the 
citizens of Pompeii? 

❖ Would you choose to live near an 
active volcano? Why or why not?


