
Weathering and Erosion  
 

Internal processes such as plate tectonics help form the rock cycle .  External 
processes on the surface of the earth contribute as well.  External processes occur at or 
near the earth’s surface and are powered by the Sun.   
External processes are a basic part of the rock cycle because they help transform solid 
rock into sediment . Weathering, erosion and mass wasting  are external processes 
that act on earth’s surface.   
 
Weathering 
Weathering is the response of earth materials to a changing environment .  Think about 
how a concrete sidewalk cracks, chips and buckles over time.  This is weathering.  
Weathering breaks rock down into smaller particles .  There are two kinds of 
weathering, mechanical (sometimes called physical) and chemical .   
 
Mechanical Weathering 
Mechanical weathering breaks  rock down into smaller and smaller pieces.  The pieces 
keep the same characteristics  as the original rock.  There are four main physical 
processes that mechanically weather rocks.  They are frost wedging , exfoliation, 
thermal expansion, and biological  activity.   
 
Frost Wedging (ice) 
Think about what happens when you fill a bottle 
with water and place it in the freezer overnight.  
The water expands as it freezes and will break the 
bottle!  The same thing happens to rock when 
water fills spaces  in rock and freezes.  The water 
expands  as it freezes and breaks off sections of 
rock.   

 
Exfoliation 
Sometimes large sections of 
igneous rock break loose like 
the skin of an onion.  Large sheets  break off and slide away.  This 
may be caused by water that freezes in cracks of rock or by the 
heating and cooling of rock.   
 
 
 

 
 
Thermal Expansion 
During the day, the sun heats rock.  At night, the 
rock cools off.  Heating and cooling rock cause it to 
expand and contract  weakening the rock and 
causing it to break.   



Biologic Activity 
Organisms like plants, animals and humans weather rock.  Plant 
roots  wedge into spaces in rock, breaking away pieces of the 
rock.  Animals  dig holes and humans  blast away huge amounts 
of rock every year.   
 
 
 
 
 
 
  
 

 
 
 
 
Chemical Weathering 
Chemical weathering breaks down rock by 
adding or removing  elements that change the 
minerals in the rock.  Chemical reactions  
produce new substances to slowly weather 
away the rock.  Water  is the most common 
source of chemical weathering.  Just as water 
will rust an iron nail, it can oxidize  the mineral in 
rocks.  Carbon dioxide  dissolved in water 
forms an acid, which eats away at rock.  Acid 
rain  also can break down rock.  Some 
organisms secrete chemicals that break down 
rock.  An example is the lichen , which secretes 
a chemical that slowly decomposes the rock.   
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Erosion 
Once rocks have been weathered into sediment, 
erosion takes over.  Erosion transports  the 
sediment from one place to another.  Forces such 
as wind, water and glaciers  carry the sediment 
along.  The pictures show examples of areas 
eroded by forces of erosion.   
 

 
 
 

 
 
 
 
 
 
 
  
 

 
 
 
 
 
 
 
Mass Wasting 
Mass wasting is the term used to describe the movement of rock down a hill, mountain 
or slope due to gravity .  The steeper  a hill or mountain the greater the likelihood of 
sediment being pulled downward by gravity.  Sediment on a steep hill has greater 
potential energy  than sediment on a gentle slope.  Once the sediment begins to be 
pulled downhill by gravity, the potential energy is transformed to kinetic energy .  This 
energy can be very destructive as shown in the photo.   
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The amount of weathering, erosion and mass wasting is in part controlled by uplift .  
Uplift is when areas of the crust are pushed upward  from tectonic movement or 
magma pushing up through the earth.  Areas that are uplifted are more likely to erode 
away since gravity pulls the sediment downward.  Heavy deposits of sediment in an 
area may cause the crust to move downward.  This is called subsidence .   Subsidence 
allows for sediment  to collect and more sedimentary rock to form.    
Sediment (soil) is one of Earth’s renewable  resources thanks to the rock cycle.  Erosion 
of soil is inevitable, but in many regions, the rate of soil erosion is greater than the rate 
of soil formation.  This means that soil in some areas may soon become a 
nonrenewable  resource! 
 
Classify each activity below with the type of weathering (mechanical or chemical). 

Activity Mechanical Weathering Chemical Weathering 
Water creates a hole in the 
rock 

 �  

Water freezes in the spaces 
of granite 

�   

Moss grows on a rock 
surface 

�  �  

Insects tunnel into the 
ground 

�   

Acid rain falls on a granite 
statue 

 �  

 
Label each picture with the agent of erosion (wind, water, ice). 
 
 

 

Wind water water 

Ice (glacier) 


