
#3 Fundamentals of Earth Science & Botany

Everything’s in Pieces!

In our last lesson you learned about the layers, or structure, of our earth.  We focused on 
the earth’s outermost layer, the crust, and compared it to pizza crust in how it holds our 
“toppings,” such as landforms and bodies of water.  You also learned that there are two types 
of crust, continental, which forms our continents, and oceanic, which makes up the sea floor.   
In this lesson we are going to dig down further into our crust, past the soil horizons and 
rocks, to see what is going on where the crust meets the mantle layer.  


The earth’s mantle can actually be broken up into two main parts, the upper and lower 
mantle. To further confuse you, the upper mantle has two parts to it!  The upper mantle and 
the crust is where we will stay for the remainder of the lesson because this is where all the 
action takes place!  The very top portion of the upper mantle is thin and brittle, and 
combines with the crust layer to form the lithosphere.  The bottom portion of the upper 
mantle is known as the asthenosphere, which is a thick, oatmeal-like, slow-moving layer of 
partially-melted rock.


The lithosphere is not one solid piece, but divided into seven large pieces and several small 
pieces called tectonic plates, which rest on the thick, melty-rock of the asthenosphere.  
Using our pizza analogy, when you order a pizza, it is not given to you in one big piece, but 
rather, cut up into slices.  It is the same with tectonic plates…they may be in pieces, but 
when you put all those pieces together, you get one big Earth pizza!  We call where the 
edges of these plates meet, boundary lines.  Boundary lines are found both on land and 
under the ocean and are able to move in different directions.  The study of this movement 
and the changes that take place because of it is called plate tectonics.


So where did the idea of the earth’s crust being in pieces even begin?  In the early 1900s, a 
German scientist named Alfred Wegener, suggested that all of the earth’s continents used to 
be one large piece of land, or super-continent.  He called it Pangaea, meaning “all land.”  
Based on his observation of how the continents seem to fit together like a puzzle, as well as 
other evidence from fossils, mountain ranges, and rocks, Wegener believed that the land broke 
apart and eventually drifted into the position it is today.  This idea is called continental drift.  
Wegener did not have answers for how and why the land broke apart and moved, but over 
the next fifty years other scientists gathered evidence and developed the plate tectonic 
theory which explains the movement and how the continents came to be separated.  However, 
how long this took depends on the views of the geologist.  The popular belief among geologists 
is that it took millions of years, but the event of a catastrophic global flood, as described in 
Genesis, would also explain how they broke apart, but in much less time.


It is important to note that the idea of plate tectonics is a scientific theory, and not a 
scientific law.  A scientific theory becomes a scientific law when the testing of the theory 
stays the same over a long period of time…for generations!  Not enough time has passed to 
be absolutely sure about the plate tectonic theory, but at this time there is a great deal of 
evidence that backs it up and it is widely accepted as the foundation of geology, explaining




how the surface of the earth is formed and constantly changing.


So, what happens when the boundary lines of the plates bump into each other or slide past 
each other? Like I said, this is where all the action takes place, so let’s take a closer look.  


There are three main ways that tectonic plates interact at their boundaries: 

 1.  Convergent…think of “C” for Collide.  This is when two plate boundaries collide or 
push together. The land pushes up to form mountains, as well as causes volcanoes or 
earthquakes to occur.

 2.  Divergent…think of “D” for Divide. This is when two plates pull apart or divide from 
each other.  This movement can also cause earthquakes or volcanoes.  Often rifts or tears in 
the land occur.  

 3.  Transform Fault…think of “T” for “teeth grinding.”  When you grind your teeth, you 
are sliding your teeth against each other in opposite directions, which describes the movement 
of the plates in a transform boundary.  This movement creates a break in the earth’s crust 
called a fault.  Earthquakes occur most often along this boundary.


Let’s examine, in a little more detail, two major results that occur from these plate movements 
and how they can quickly change the look of the earth’s surface.


VOLCANOES

A volcano is an opening in the earth’s crust through which lava, volcanic ash, and gases 
escape.  Faults, plate boundaries, and “hot spots” can all cause weak spots in the earth’s crust 
that allow magma to escape from the mantle layer.  Once the magma rises up through the 
volcano’s central vent and reaches the earth’s surface, it is called lava.  There are several 
kinds of volcanoes with different shapes and levels of explosiveness: shield, composite, cinder 
cone, and ashflow calderas. Not all volcanoes are active, meaning having erupted recently.  
Inactive volcanoes are called dormant, but have the ability to become active again.  Volcanoes 
that will never erupt again are considered extinct.  There is an area in the Pacific Ocean 
that is well known for a large amount of volcanoes and earthquakes.  It is called the Ring of 
Fire because of its round shape, bordering New Zealand, Japan, and the west coasts of North 
and South America.


EARTHQUAKES

Whether you can feel it or not, the earth is always moving.  In an earthquake, if two tectonic 
plates hit hard enough or slide against each other and get caught on one another, you will 
definitely be able to feel the movement!  The magnitude of the earthquake is measured using 
a Richter scale.  Earthquake scientists, called seismologists, can record these movements 
using a seismograph, which detects seismic waves.  The site of the actual contact of the 
plates is called the focus.  Directly above the focus, on the earth’s surface, is the epicenter.  
The epicenter is the most dangerous place in an earthquake.  Energy from the rock movement 
is carried by the seismic waves, which get weaker the farther away they travel, but can still 
be felt hundreds of miles away.  Earthquakes that occur in the ocean are even known to 
create tsunami waves that gather strength and height as they get closer to the shore.


Plate tectonics and how they shape and change our world is yet another example of the 
awesome power of our Creator and His Design for our universe!



