
#6 Fundamentals of Earth Science & Botany

ROCKS Pt. 3—Cycles, Changes, and Motion, Oh My!

When the earth was created, it was not meant to just sit, but to be in motion.  Constant 
motion.  The planets are constantly rotating around the sun.  The earth is constantly rotating 
on its axis.  The moon is constantly rotating around the earth. This movement does not stop, 
nor does it change direction.  Its movement and direction have a purpose.  On the earth, 
there is also constant movement and change, with purpose, such as tides, seasons, birth, 
growth, death, and changes to the earth’s surface. 


In science, the word cycle is used to describe many of these constant changes.  Cycles are 
series of events that are regularly repeated in the same order, like a bicycle wheel that goes 
around and around.  Cycles, like circles, have no beginning and no end.  They are in constant 
motion or a stage of change, such as the water cycle, nitrogen cycle, carbon cycle, life cycles, 
and the rock cycle.  This is important to remember because in our study of science I want 
you to not only observe the smallest of details, I want you to keep the big picture in mind.  
All of these motions, changes, and cycles of the Universe are interconnected like the gears in 
a great big machine.  In a machine, gears move other gears, which in turn, makes the machine 
work.  You will learn about many different kinds of cycles in science, but remember, they do 
not exist separately from one another.  Just like the four spheres of the earth, cycles overlap 
and interact.  God’s Creation truly is an intricately-designed Universe machine!


THE ROCK CYCLE

In our last lesson you learned about the three main categories of rocks: igneous, sedimentary, 
and metamorphic. It was briefly mentioned how each rock type can change form given the 
right conditions.  The process in which rocks are constantly changing form is called the rock 
cycle.  However, this cycle does not exactly move in a circle, regularly repeating in the same 
order.  To understand, let’s first start with the basic model of the rock cycle.  Hot, melted 
magma from inside the earth, can move up and either cool right below the surface or above 
the surface as igneous rock.  The igneous rock can be broken into tiny pieces called sediment.  
With enough pressure, the sediment can form into sedimentary rock.  If enough heat and/or 
pressure is applied to the sedimentary rock, it can change form and “morph” into metamorphic 
rock.  If metamorphic rock moves deep enough into the hot earth to be melted, it will become 
magma and the process can start all over again.  


The reason why this is not a typical cycle is because there is more back-and-forth motion 
than there is circular motion. It all depends on the conditions the rock is under.  Both igneous 
and sedimentary rock can become metamorphic rock under the right conditions.  All three 
rock types can be melted back down into magma and all three can be broken down into 
sediment, under the right conditions.  Do you see what I mean about it not being a typical 
cycle?  It does not follow the same steps each time there is a change.  Although there can 
be disagreement on the timeframe it takes for these changes to occur, changes are constantly 
taking place with the earth’s rocks, even if they don’t follow the typical pattern of a cycle.




SLOW CHANGES

In our previous lesson on landforms, I told you that the “toppings” on the earth’s crust are constantly 
changing. These changes can be either slow or fast. Landforms and bodies of water can be drastically 
changed in a matter of hours or minutes due to volcanic eruptions, massive earthquakes, landslides, 
avalanches, and flooding. The slower changes of weathering, erosion, and deposition, which play an 
important role in the rock cycle, are what we will discuss for the remainder of this lesson.


To help you learn and remember what the words weathering, erosion, and deposition mean, I am going 
to give you three word pictures…a hammer, a moving truck, and a piggy bank.  Word pictures are a 
very handy study tool which put a picture in your mind related to the definition of a word to help you 
easily remember its meaning.  Let’s start with weathering…


WEATHERING

A hammer not only drives in nails, but can be used to break things up. To remember weathering, think 

of a hammer breaking things into smaller pieces.  Weathering is the breaking down 
and loosening of rock and soil on the earth’s surface into smaller bits called 
sediment.  Of course there is not a giant hammer going around the earth chipping 
away at rocks, but it is a good mental picture!  So what is doing the “hammering?”  
The “hammer” can be several things: water, ice, wind, temperature, gravity, 
chemicals, plants, people, or animals. We can organize these into two main 
categories, physical and chemical.  

 Physical weathering simply changes the size and shape of rocks by breaking 

them down into smaller pieces or sediments. This can be done in a variety of ways.  The most common 
physical weathering is abrasion, or rock grinding against rock, due to moving wind, water, and glaciers. 
The freezing and thawing of ice AND alternating hot and cold temperatures can also crack rock.  This 
is what causes potholes in the road.  Plant roots growing into rocks is a fourth way that rocks can 
break apart.  Bamboo roots are notorious for breaking apart sidewalks if planted too close.

 Chemical weathering causes a reaction which changes the rock chemically.  Oxidation, or rust, 
can cause rocks that have a lot of iron in them to change color and break down when exposed to 
oxygen.  Carbonation is a reaction of carbonic acid (acid rain) that dissolves rock such as limestone.  
Carbonation results in limestone caves, as well as sinkholes.  Tennessee has a lot of limestone, 
therefore, we have a lot of caves because of chemical weathering! 


EROSION

The key word to understanding erosion is movement.  That is why we will 
use the word picture of a moving truck to remember its meaning.  Erosion 
is the movement of sediment.  Once the weathering “hammer” does its job 
of breaking the earth’s surface into smaller bits, the erosion moving 
company picks up the pieces and moves the sediment using water, wind, ice, 

or gravity.  Water is the main mode of transport in erosion.  Our earth’s surface is 71% water, so that 
is a lot of water that is able to move sediments around!


DEPOSITION

The first seven letters of this big word spell “deposit.”  There are many big 
words in science, but you can often find smaller words within the bigger 
word that gives you clues to its meaning. The word “deposit” means to put or 
set down in a specific place.  Think of a piggy bank.  When you drop money in 
your piggy bank you are depositing money to collect in a specific place in 
order to save up for something. Deposition is where sediment is dropped 
after being moved with erosion.  A great example of this is the rich sediment 

deposited at the end of the Nile River to form the Nile Delta.
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