
Earth’s Layers – What’s Down There??? 
 

 

Discovering Earth’s layers 

One of the most difficult questions that geologists 

face is, What’s inside the Earth?  We cannot just dig a 

hole to the middle of Earth because the heat and 

pressure increases quickly.  You would be squashed 

and melted by only digging a few miles down!  So 

how do we know what is down there without getting 

direct observations? Geologists must rely on indirect 

evidence (making inferences) to answer this question, 

such as by studying the paths of seismic waves 

produced by earthquakes. By using such data, 

geologists have learned that Earth’s interior is made 

up of several layers.  For example, S-waves (a type of 

seismic wave) do not reach from an earthquake to the 

opposite side of the earth.  This indicates the presence 

of a liquid core.  This is due to the face that S-waves 

cannot travel through liquids, so they reflect off the 

liquid, hence creating an area Earth that never records 

these types of seismic waves.  These “waveless” areas 

are called Shadow Zones. Another example are P-waves, which can travel through liquids (unlike S-waves), 

but when they change mediums, like going from solid to liquid, they tend to refract.  Refraction is the bending 

of waves, and light waves can also do this.  Due to the refraction of P-waves, some areas on Earth will not 

record these, just like with S-waves.  An analogy of this scientific process would be an X-ray you take at the 

dentist or doctor’s office.  Basically, we develop an image of your bone structure by analyzing how the x-rays 

travel through your body. 

 

Early formation of Earth’s layers 

 

According to current hypothesis of how Earth formed, the original surface of Earth looked much as the moon’s 

surface does today.  Earth was probably composed of the same type of material from its surface all the way to 

its center.  When objects collide, energy from the collision is converted into heat (energy transfer). In its early 

history, Earth frequently collided with material left over from the formation of the solar system.  These impacts 

helped cause Earth to grow hot enough that heavy elements such as iron and nickel melted.  Recall that the 

density of a substance is the amount of mass of in a given amount of space (volume).  If two liquids of different 

densities are mixed, over time the liquids will separate, with denser liquid settling on the bottom.  In the same 

way, the material composing Earth gradually separated into several layers, with denser material located at the 

center, and less dense material laying on top. 

 

 

 

 



Earth’s layers 

The Earth is generally divided into four major layers: the crust, mantle, inner core, and outer core. The 

following defines each division and some sub-layers:  

 

Crust/Lithosphere 

The Earth's crust is the outermost layer and is the most familiar, since people live on the outer skin of the crust. 

The crust is the least dense of all layers (averaging 3.0g/cm3), hence it is the layer that floats on top of Earth. It 

is solid and thin compared to the layers and its depth ranging from 0 – 22 miles below the surface of the Earth. 

You might think this is a large thickness, but it really isn’t.  A good analogy would be to look at a peach.  The 

skin of the peach would be about the thickness of Earth’s crust. The crust’s thickness can vary depending on if 

it is continental or oceanic crust.  Continental crust is thicker but less dense (2.7 g/cm3), and oceanic is thinner 

but denser (3.3 g/cm3). These two crusts are where we extract all our valuable resources from like coal, gold, 

iron, diamonds, and other minerals.  

Both types of crust rest on top of a small layer called the lithosphere.  The lithosphere consists of large-sized 

areas (bigger than continents) called “Plates”.  Think of these plates as a bunch of broken or cracked egg shells.  

These lithosphere pieces or plates slowly move around and bump against each other causing a lot of interesting 

dynamics of earth’s surface, like earthquakes and volcanoes. The temperature of these layers ranges from 32 o to 

1000 o F. depending on how deep you are and ranges from 5 – 37 miles below the surface of the Earth. 

Mantle (including Asthenosphere) 

The upper part of the mantle is called the “Asthenosphere” (-Asthenes is Greek for "weak"). It is composed of a 

hot, semi-solid material that is soft and flowing (like silly putty), which is a little different from the rest of the 

mantle.  Since it is the upper part of the mantle, its density is a little lower (3.5 g/cm3). This hot flowing material 

is basically molten (melted) rock and it moves around in the form of “convection currents”.  The 

asthenosphere boundary is closer to the surface--within a few miles--under oceans and near mid-ocean ridges 

than it is beneath landmasses. The upper section of the asthenosphere is thought to be the area in which the 

lithospheric plates move, "carrying" the continental and oceanic plates across our planet. This movement is 

thought to be caused by the convections currents that rise and fall in a circulating manner.  The existence of the 

asthenosphere was theorized as early as 1926, but it was not confirmed until scientists studied seismic waves 

from the Chilean earthquake of May 22, 1960.  



 

In general, the Earth's mantle lies beneath the crust and above the outer core, its depth ranges from 37 – 1800 

miles below the surface and represents 68.3 percent of the Earth's mass. This is by far the thickest layer of 

Earth.  In fact, it would be about the thickness of the fruity layer of a peach as mentioned earlier.  This layer is 

fairly solid, but it is a little ductile.  Ductile means it can stretch and bend a little, but we don’t consider this a 

liquid layer.  The density averages around 5.0 g/cm3. As you move through this layer, towards the core, the 

temperature and pressure increase tremendously.  Temperatures average anywhere from a 1000o to 7000o F, and 

the pressures can exceed quantities that are over 1.4 million times stronger than what the atmosphere exerts of 

you.  You would be flattened like a pancake! 
 

Outer core 

The outer core is a layer between 1,793 and 3,762 miles (2,885 and 5,155 kilometers) deep in the Earth's 

interior. The outer core represents about 29.3 percent of the Earth's total mass.  Due to temperatures exceeding 

7000O F, this layer is liquid in nature, and most of it is melted Iron and Nickel.  The density of this melted metal 

is around 10.0 g/cm3.  It is thought to move by circulating currents with the movement possibly contributing to 

the Earth's magnetic field. Remember that a moving (or circulating) metal can cause an electrical current, so 

if an electrical current is established, then a magnetic current can be induced (created).  

Inner core 

The inner core is thought to be roughly the size of the Earth's Moon. It lies at a depth of 3,762 to 3,958 miles 

(5,150 to 6,370 kilometers) beneath the Earth's surface and generates heat close to temperatures on the sun's 

surface (thousands/millions of degrees).  It represents about 1.7 percent of the Earth's mass and is thought to be 

composed of solid iron and nickel just like the outer core.  This is the hottest layer of the Earth with 

temperatures ranging from 9032° – 10832° F. This is by far the densest layer of Earth at around 13.0 g/cm3.  

One difference from the outer core, is that the inner core is theorized by geologists to be solid.  You might think 

how this could be since it is hotter than the outer core but remember that pressure increases as you get closer to 

earth’s center.  The pressure is so strong in the inner core that the “squishing” prevents the atoms of iron and 

nickel from spreading out into liquid phase, despite the high temperatures.  If you took the inner and outer core 

together, they would roughly be the size of the pit of a peach in our previously mentioned analogy. 
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