
“HOW DO WE KNOW WHAT IS INSIDE THE EARTH” 
The deepest hole ever drilled in the Earth was only about 12 km deep, yet scientists are confident that they 

understand the internal structure of the Earth thousands of kilometers below the surface.  How is this possible?   This is 

another example of the importance of observations and inference for determining the internal structure of the Earth.  This 

includes Earthquake waves, volcanic activity, and meteorites and asteroids.  There are two types of earthquake or seismic 

waves that occur underground.  P-waves, or compressional waves, are the first and fastest type of seismic wave.  They are 

followed by S-waves, or shearing waves.  P-waves travel through both solids and liquids, but are slower in liquids.  S-

waves travel only through solids.  With this information, scientists can observe the seismic waves and infer solid and 

liquid layers within the Earth. 

Volcanic activity transports material from deeper in the Earth to the surface, which allows scientists to study the 

material’s composition and structure.  Unfortunately, the deepest material comes from the upper mantle, but the physical 

properties of these materials can be compared to what they have learned from seismic waves.  This helps solidify the 

current theory of the Earth’s interior. 

A third piece of evidence used to infer the interior of the Earth comes from meteorites.  Currently, the leading 

theory of the formation of the Earth suggests that the Earth is similar in composition to meteorites and asteroids.  

Scientists can study meteorites and asteroids that have impacted the earth’s surface and compare their findings to rocks 

from the Earth’s surface.  Since rocks from the Earth’s surface do not have the same composition as meteorites and 

asteroids, scientists infer that the composition of the interior of the Earth is similar to the composition of meteorites 

and asteroids.   
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