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How do scientists know what is under the crust 
if they have never been there? Think back to how 
you figured out where the continents used to be. 
You couldn’t go back in time and see where they 
were. You looked for evidence to figure it 
out. Scientists did the same thing to figure 
out what is under Earth’s crust.

How do scientists know what is 
inside Earth?
Remember the P and S waves from 
earthquakes? Scientists use seismometers 
to measure P and S waves in order to locate 
the centers of earthquakes. Scientists also 
use P and S waves to figure out what is 
deep inside Earth. P waves not only move 
faster than S waves, but they travel through 
solids and liquids. S waves cannot move 
through liquids. In an earthquake, P and 
S waves move through the Earth. They 
travel in all directions away from the center 
of the earthquake. Scientists noticed that 
seismometers could detect P waves from an 
earthquake on the opposite side of Earth. 
Surprisingly, they did not detect any S waves. That 
told scientists part of the inside of Earth must be 
liquid! This is how scientists learned that at least 
one layer of Earth, the outer core, is liquid rock. 
Scientists know about other layers of Earth by 
using similar techniques.

The Crust
From core samples and drill holes, scientists know 
the top surface of Earth is cool, but just a few 
kilometers down it is over 1000 °C. This top layer 
of Earth is called the crust. It is solid rock. The 
crust cracks easily. It is brittle. Cracks in the crust 
are called faults and this is where earthquakes 
happen.

The Mantle
Just below the crust is the mantle. The mantle is 
hotter than the crust. Together, the crust and upper 
mantle form the lithosphere. The lithosphere is 

brittle and can crack if enough force is applied 
to it. Deep cracks in the lithosphere are plate 
boundaries. Do you remember the pattern of 
earthquakes around the world? This pattern tells 
scientists where there are cracks in the lithosphere.
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Below the lithosphere, the Earth is so hot that it 
is not solid. This layer contains semi-solid rock 
called magma. Magma is somewhere in between a 
liquid and a solid. Magma is bendable like taffy. It 
can stretch, fold, and compress without cracking. 
Yet it does not pour easily like water or other 
liquids. What materials have you touched with this 
texture? Scientists call the most flexible part of the 
mantle the asthenosphere. The lithosphere floats 
on top of the asthenosphere. The rest of the mantle 
is called the mesosphere, which means “middle 
sphere”. The mesosphere is in the middle of Earth. 

The Core
Below the mantle is the core. The core is huge. It 
is bigger than the planet Mars! It has two layers, 
an outer core and an inner core. The core is made 
mostly of metal and is very dense. The core 
releases a lot of energy too. This energy heats up 
the layers above it.
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