


UNIT SEVEN:  Earth’s Water 

Chapter 21   Water and Solutions 

Chapter 22   Water Systems 

Chapter 23   How Water Shapes the  

       Land 





Chapter Twenty-Three:  How Water 

Shapes the Land 

 23.1  Weathering and Erosion  

 23.2  Shaping the Land 

 23.3  Sedimentary Rocks 



Chapter 23.1 Learning Goals 

 Define weathering and erosion. 

 Distinguish between mechanical and 

chemical weathering. 

 Apply knowledge forces to explain how 

sediment is moved. 



Investigation 23A 

Key Question: 

How does running water shape rivers and 

landscapes? 

Water Systems 



23.1 Weathering 

and erosion 

 * Weathering is the 

process of breaking 

down rocks and 

minerals in place. 

 * Eventually rock bits 

and pieces become 

sediment. 



23.1 Weathering and erosion 

 * Erosion is the process of moving 

pieces of rock and sediment by wind, 

water, ice, and gravity. 

 * Earth’s internal energy and the Sun are 

the two main sources of energy that 

cause weathering and erosion. 



23.1 Forms of weathering 

 * Mechanical 

(Physical) 

weathering occurs 

when forces break 

or chip rocks and 

minerals into 

smaller pieces 

without changing 

their composition.  



23.1 Forms of weathering 

 * Rock is also 
reduced to smaller 
pieces by chemical 
reactions between 
water and rock 
grains.  

 * This process is 
called chemical 
weathering. 





23.1 Soil results from weathering 

 * In time, sediment 

combines with organic 

matter, making a rich 

mixture called soil. 

 * Soil includes air, 

water, and living 

organisms such as 

bacteria, fungi, and 

insects. 



23.1 Processes of mechanical 

weathering 

 * Frost wedging 

splits apart rock 

slowly as water 

freezes. 

When ice expands 

and water contracts, 

it causes cracks in 

rock. 



23.1 Processes of mechanical 

weathering 

 Coastal environments are continuously 
subjected to salt water that leaves behind salt 
crystals once it evaporates.  

 Salt crystals cause weathering because  they 
fall into cracks and then expand when they are 
heated. 

 Weathering by salt crystals leaves interesting 
patterns in rock. 



23.1 Processes of mechanical 

weathering 
 * Exfoliation is a 

weathering process that 
results in rock layers 
peeling away as they 
expand or contract. 

 Expansion caused 
cracking of the newly 
exposed rock.  

 * A combination of 
erosion, unloading, and 
exfoliation caused pieces 
of the rock to break off. 



23.1 Processes of mechanical 

weathering 

 *Plants cause biological 

weathering when their 

roots grow into small 

cracks in a rock. 

 Animals cause 

biological weathering 

when they dig into soil 

or burrow underground. 



23.1  Agents of chemical weathering 

* Chemical changes can happen when 

rocks or minerals are exposed to: 

1. water,  

2. acid rain, or  

3. oxygen. 

Moss and lichens on rocks 

eventually cause them to 

break down because of 

chemicals they release. 





23.1 Agents of chemical weathering 

 * Both physical 

and chemical 

weathering 

can affect rock 

at the same 

time. 



23.1 Factors that affect weathering 

 Weathering is slowest in dry, cold climates. 

 Running water speeds up mechanical 
weathering and chemical weathering. 

 The kind of minerals found in a rock also 
affects how fast it weathers. 

 The greater the surface area of a rock or 
mineral compared to its volume, the faster it 
will weather. 



23.1 Erosion 

 * Through erosion, rock, 
rock pieces, sediment, 
and soil are transported 
by water, wind, ice, and 
other agents. 

 * Beach dunes hold large 
amounts of wind 
deposited sand.  

 * Loess is another wind-
blown deposit of fine 
sediment. 



23.1 Erosion 

 * Water is a powerful 

force involved in 

erosion. 

 This boulder has moved 

only a little since it was 

exposed but the material 

surrounding it eroded. 



23.1 Moving sediment by gravity 

 * Mass wasting is 

the downhill 

movement of large 

amounts of rock and 

sediment due to the 

force of gravity. 



23.1 Moving sediment by gravity 

 * A landslide 

occurs when a 

large mass of soil 

or rock slides 

down a steep 

slope. 





23.1 Moving sediment by gravity 

 * Slumping describes 

what happens when 

loose soil becomes 

wet and slides or 

“slumps”. 

 Slumping can 

happen after a period 

of very heavy rainfall.  


