
Layers of the Earth 
 
Objective: 
Students will understand that the Earth is comprised of 3 layers that have different 
mechanics and composition by comparing the density of geologic samples representing 
each layer.  
 
Materials: 
Geologic samples similar in size (available for check out from UMNH and Utah Geological Survey) 
      - Granite (dominant rock of the continental crust) 
      - Peridotite (dominant rock of the upper part of the mantle) 
      - Meteorite (composed of 93% iron/7% nickel just as the core) 
      - Large quartz crystal, Sulfur sample, Iron pyrite or other iron ore sample 
Platform scale (13 pound capacity) 
Large measuring bowl with milliliters clearly indicated filled partly with water 
Density! data sheet 
 
Procedure: 
Pass around the quartz crystal.  Ask students to think of words to describe it.  They may 
notice that it is heavy, hard to scratch, hexagonal, dense, etc.  Explain that 85% of the 
biggest part of the Earth is made up of minerals called silicates of which quartz is the 
most abundant.  The other 15% is made up of sulfides like iron, nickel and sulfur and 
other types of minerals.  Pass around the iron pyrite and the sulfur for students to 
observe and describe.  They may notice that the pyrite is very dense and heavy, has a 
metallic sheen and has the smell of sulfur.  This is because metals are partly composed 
of sulfur. 

- Present summarized background information provided about the 3 layers of the 
earth leaving out the mineral composition of each layer. 

- Ask students to think about the minerals they have just examined and determine 
which would be found in which layer of the Earth. 

- Discuss density and how an object’s density can help a scientist determine 
which layer of the Earth it originated in. 

- Allow students determine the mass of each layer sample by weighing them one 
at a time on the platform scale.  Record data on the Density table. 

- Allow students determine the volume of each layer sample by placing them one 
at a time in the mixing bowl.  Record the milliliters that are displaced by each 
sample on the Density table. 

- Ask students to divide the mass by the volume to determine the density.  Record 
on the Density table. 

- Ask students to infer which layer each sample may represent and record 
inferences on the Density table.   

- Discuss inferences and provide more background information as needed to 
allow for greater understanding. Ask about any new questions students have.   

- Brainstorm ways to answer new questions. 
  

 
 



Background Information 
The earth is made up of 3 main layers, which are comprised of sub-layers.  
The outermost layer of the Earth is the crust.  It is like the peel of an apple. It is very 
thin compared to the other layers. The crust is only about 3-5 miles (8 km) thick under 
the oceans (oceanic crust) and about 25 miles (32 km) thick under the continents 
(continental crust). The crust is made up of mainly silicate rocks (about 85%). 
Continental crust is mostly granite while oceanic crust is basalt.  Both are igneous (fire 
formed) rocks.  Igneous rocks go through many changes (the rock cycle) and can erode 
to form sedimentary rocks and both igneous and sedimentary rocks may be reheated 
and put under extreme pressure and become metamorphic rocks or be subducted and 
completely melt again.  People have never been able to get through the crust with a 
machine but holes in the crust (volcanoes) give us a peek at the mantle underneath! 

The mantle is about 1800 miles (2900 km) thick, and is separated into the upper and 
lower sections. Large convective cells in the upper mantle circulate heat and drive plate 
tectonic processes of the crust. The crust and the solid portion of the upper mantle 
compose a layer called the lithosphere. The lithosphere is divided into many plates that 
move in relation to each other due to tectonic forces. It essentially floats atop a semi-
liquid layer known as the asthenosphere. It is about the consistency of asphalt. This 
layer allows the solid lithosphere to move around since the asthenosphere is much 
weaker than the lithosphere.  Temperatures here range from 2000 degrees F. toward the 
crust to 4000 F. degrees toward the lower layers of mantle. 

 
The last layer is the core, which is separated into a liquid outer core and the solid inner 
core. The inner core is composed of almost entirely iron with a small amount of nickel 
and has temperatures and pressures so great that the metals are squeezed together 
and are not able to move like a liquid, but instead vibrate in place as a solid. The inner 
core begins about 4000 miles (6437 km) beneath the crust and is about 800 miles 
(12287 km) thick. The temperatures may reach 9000 degrees F. and the pressures are 
45,000,000 pounds per square inch. That is 3,000,000 times the air pressure you feel at 
sea level! The outer core is also composed of iron and nickel, which flows directionally 
controlling the Earth’s magnetic field. 
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Density! 
 
Density is the amount of “stuff” that is 
packed into a defined area.  The density of 
an object is determined by dividing its 
mass by its volume D = m/v. Comparing 
density can help determine which layer of 
the earth a geological sample came from. 
 
Measure the mass and volume of each 
geologic sample and determine their 
densities.  Infer which layer each sample may represent. 
 

Sample Mass 
(kg) 

Volume 
(ml) 

Density 
(kg/ml) Layer? 

Sample A     

Sample B     

Sample C     

 
 
 
 
 
 

 
 
 
Think about it… 
Why do you think there is a difference in the density of samples from 
layer to layer? 
 

    Crust:     
  Mantle:      

              Core:     
 


