
#2 Fundamentals of Earth Science & Botany

What’s Under Our Feet?

“You, Lord, in the beginning laid the foundation of the Earth, and the heavens are the works of Your 
hands”                                 Hebrews 1:10


Your earth science adventure will start with what is right under your feet, the foundation of the 
Earth! This category of earth science is called geology and the scientists who study it are called 
geologists. Remember, “geo” is the Greek root word for earth (ground) and “ology” means the study of, 
so simply put, geology is the study of the Earth.  More specifically, geology is a study of the earth’s 
physical (non-living) features, such as rocks, minerals, fossils, landforms and the Earth’s layers, as well 
as its physical history and the changes that occur over time.  


Before we go any further, we need to have a little chat about the physical history, or age, of the 
Earth.  This topic is too complicated and takes too much time for us to cover in this class, but there 
are a few things that I want you to know.  First, I want you to understand that there are two main 
views on the age of the Earth, catastrophism (a young earth) and uniformitarianism (an old earth).  
I do NOT expect you to learn these big words, but I want you to understand what they mean.  
Catastrophism is the view held by most Christians, that the earth is less than 10,000 years old and 
many of its features are due to catastrophes such as the global Flood.  Uniformitarianism is the view 
that the earth is over millions or billions of years old and needed that much time to develop into the 
world we know today.  The second thing I want you to understand is when geologists study the 
history of the earth, they are looking for clues to help them understand the past and what they 
already believe to be true, affects how they look at those clues.  If they are searching for a history 
absent of a Designer and Creator (God), then the idea of millions and billions of years explains their 
viewpoint.  If a geologist believes that God is the Designer and Creator of the Universe, then biblical 
accounts explain the viewpoint of a young earth.  The problem with these two very different 
viewpoints is that there is data supporting both sides, so there is no clear “winner” scientifically to 
convince one viewpoint to another.  Some even believe in a mixture of the two views, with an old earth 
that was changed by a catastrophic global flood.  Unfortunately, more scientists believe in an old earth 
without a Designer, rather than a new earth with God as its Designer, so you will most often only see 
this viewpoint presented in books, video clips, and movies.  This is unfortunate because there is just as 
much evidence, if not more, of a young earth.  Regardless of the exact age of the Earth, we will 
always approach our study of earth science this year with the understanding that God designed and 
created it all.  Romans 1:20 says,  “For since the creation of the world His invisible attributes, His 
eternal power and divine nature, have been clearly seen, being understood through what has been 
made, so that they are without excuse.”  


Now, let’s talk about the Earth’s physical features, starting with its structure.  The Earth itself, has 
four main layers: crust, mantle, outer core, and inner core.  We will discuss them from the inside, out.  
In the very center of our planet, the inner core is a solid ball of iron and nickel.  It is the hottest 
layer and is over 750 miles thick.  The outer core is also made of iron and nickel, but it is in liquid 
form and is over 1300 miles thick.  If you’re like me, you may ask how in the world do scientists even 
know what is in the very center of our planet since we are unable to see it?  It was Sir Isaac Newton 
that first proposed that the Earth might not be one solid layer of rock and should have a dense inner 
core because of pressure.  Over time, various scientists built on this idea and with technology, were 
able to study seismic waves from earthquakes, ocean movement, and explosions to determine the 
inside structure of the earth.  How the waves travel through the earth’s layers, tell scientists what is




solid and what is liquid, thus figuring out that there are four main layers and what they are likely 
made of.  As technology keeps improving, we will likely find out more about the innermost layers.


Next is the biggest layer, the mantle. The mantle is made of partially-melted rock and has a high 
viscosity.  Remember that fancy scientific word from chemistry?  A high viscosity means that it is a 
thick liquid and the mantle layer flows a little like oatmeal…slowly!  The melted rock is called magma.


The outermost layer, the part we call home, is the crust.  When you hear the word crust by itself, 
you tend to think of a pizza or a pie.  They both have yummy crusts and the job of those crusts is to 
hold the toppings.  You can think of the earth’s crust in this way…it holds our “toppings!”  However, 
earth’s toppings are in the form of landforms and bodies of water, not fruit and pepperoni!  People, 
plants, and animals are “toppings” too but remember, earth science is the study of the naturally-
occurring, non-living things of the Earth.  The earth’s crust is made up of rocks covered by soil.  It is 
the thinnest and coolest of the 4 layers and is not one solid piece, but several large crustal plates or 
pieces that float on the mantle layer.  Yes, we are living on big chunks of land that float on a layer of 
hot, melted rock!  We will talk about this further in next week’s lesson.


The earth actually has two types of crusts, continental and oceanic.  To keep the pizza analogy 
going, you can view them as deep dish and thin crust.  The deep dish crust is the continental crust, 
which can be up to 43 miles thick and mostly made of a rock called granite.  As the name implies, the 
continental crust makes up our continents. The thin crust is the oceanic crust which is only 4-7 miles 
thick and mostly made of a rock called basalt.  The oceanic crust makes up the sea floor under the 
ocean. Even though the oceanic crust is thinner than the continental crust, it sinks lower into the 
mantle layer because it is more dense. Density is how much matter is packed into a certain volume.  
That is why a golf ball feels more heavy than a ping pong ball despite being the same size…the golf 
ball has a higher density.  It is the same for the earth’s crusts.  The continental crust has a lower 
density, therefore floating higher on the earth’s mantle layer, creating our continents. 


Now that you know about the two types of crust, let’s talk toppings!  Both the continental and oceanic 
crusts have similar “toppings” or landforms, one is just underwater!  Both have mountains, valleys, 
volcanoes, and plains.  In fact, the tallest mountain on Earth, Mauna Kea, starts on the floor of the 
Pacific Ocean!  The continental crust has many other kinds of “toppings” such as islands, canyons, 
peninsulas, buttes, and mesas, as well as bodies of water, such as rivers and lakes.  What others can 
you name? All of these landforms and bodies of water are constantly changing. These changes can 
happen slowly with weathering, erosion, and deposition. They can also happen very fast with volcanoes 
and earthquakes.  We will be discussing these different changes throughout our study of geology.   


We’ll end this lesson talking about dirt, or soil, as scientists like to call it.  The outermost surface of 
the crust is covered in soil.  The soil on the continental crust has 5 main layers called horizons. 
Together, the layers are called the soil profile.  Depending on where you are on our planet, the soil 
may look different and have fewer layers or more than five.   These are the main five:

• The “O” horizon is the organic layer, also called the litter or humus layer.  It is made up of plant 
remains, such as leaves and twigs.

• The “A” horizon is called the topsoil layer.  This layer is made up of organic matter and minerals.  
This it where plants and organisms live.

• The “B” horizon is the subsoil layer.  It is made up of clay and minerals.  Tree roots reach here.

• The “C” horizon is called the parent material (or regolith) layer because the layers above it come 
from the breaking down of this layer.  It is made up of mostly large rocks.

• The “D” horizon is the bedrock layer.  You will sometimes see this as the “R” horizon.  It is a solid 
mass of rock. Many of you may be very familiar with the name of this layer!  Who knew that 
Minecraft was actually teaching you something about earth science?!  


