


Rocks and Weathering



The Effects of Weathering

■ The process of mountain building thrusts rock up 
to Earth’s surface.

■ Weathering is the process that breaks down rock 
and other substances at Earth’s surface.

■ Heat, cold, water, and ice all contribute to 
weathering.

■ So do the oxygen and carbon dioxide in the 
atmosphere.



■ The forces of weathering break rocks into 
smaller and smaller pieces.

■ Then the forces of erosion carry the pieces 
away.

■ Erosion is the movement of rock particles by 
wind, water, ice, or gravity.

■ Weathering and erosion work together 
continuously to wear down and carry away the 
rocks at Earth’s surface.



There are two kinds of weathering:

and 



The type of weathering in which rock is 
physically broken down into smaller 
pieces.

These smaller pieces of rock have the 
same composition as the rock they 
came from.



■ Breaks rock into pieces by freezing and 
thawing, release of pressure, growth of 
plants, and actions of animals.

■ In cool climates, the most important 
force of mechanical weathering is the 
freezing and thawing of water.  Water 
expands when it freezes.  Ice therefore 
acts like a wedge, a simple machine 
that forces things apart.

■ This process is called ice wedging.



■ The term abrasion refers to the 
grinding away of rock by rock 
particles carried by water ice, 
wind or gravity.



If you have seen rocks that are 
cracked or peeling in layers, then 
you have seen rocks undergoing 

mechanical weathering.



Chemical Weathering
■ The process that breaks down rock 

through chemical changes. 
■ The agents   of chemical weathering 

include water, oxygen, carbon dioxide, 
living organisms, and acid rain.



Agents of Chemical Weathering

■ Water- the most important agent, water 
weathers rock by dissolving it.

■ Oxygen- Oxygen gas in air is an important cause 
of chemical weathering.  Iron combines with 
oxygen in the presence of water in a process 
called oxidation.  The product of oxidation is 
rust.  Rock that contains iron also oxidizes or 
rusts.  Rust makes rock soft and crumbly and 
gives it a red or brown color.



Agents of Chemical Weathering 
cont...

■ Carbon Dioxide - a gas found in the air that 
becomes dissolved in rainwater and in water that 
sinks through air pockets in the soil.  The result is a 
weak acid called carbonic acid.  Carbonic acid easily 
weathers marble and limestone.

■ Living Organisms – As the sprouts of
 plants grow, they produce weak
 acids that slowly dissolve rock 
around the roots. 



Last, but not least…..

■ Acid rain- Over the last 150 years, people have 
been burning large amounts of coal, oil, and gas 
for energy.  Burning these fuels can pollute the 
air with sulfur, carbon, and nitrogen compounds.  
Such compounds react chemically with the water 
vapor in clouds, forming acids.  These acids mix 
with raindrops and fall as acid rain.  Acid rain 
can contribute to chemical weathering.



More Chemical Weathering
■ Chemical weathering produces rock particles 

that have different mineral makeup from the 
rock they came from.

■ Each rock is made up of one or more minerals.
Granite is made up of →
feldspar, quartz, and
 mica.



Rate of Weathering

■ The most important factors that 
determine the rate at which 
weathering occurs are type of 
rock and climate.



Type of Rock
■ Some kinds of rock weather more rapidly than 

others.  The minerals that make up the rock 
determine how fast it weathers.

■ Some rock weathers easily because it is 
permeable.

■ Permeable means that a material is full of tiny, 
connected air spaces that allow water to seep 
through it.  

■ Permeable rock weathers at a fast rate.
■ Why?  As water seeps through the spaces in the 

rock, it removes dissolved material formed by 
weathering.



Climate

● Climate refers to the average weather 
conditions in an area.

● Both chemical and mechanical weathering 
occurs faster in wet climates.  Rainfall 
provides the water needed for chemical 
changes as well as for freezing and 
thawing.

● Chemical reactions occur faster at higher 
temperatures.  That is why chemical 
weathering occurs more quickly where the 
climate is both hot and wet.



Soil Formation and 
Composition



Soil Formation

■ Soil- loose, weathered material on Earth’s 
surface in which plants can grow.

■ Soil forms as rock is broken down by 
weathering and mixes with other materials on 
the surface.

■ Bedrock- the solid layer of rock beneath the 
soil.



Soil Composition
■ Soil is a mixture of rock particles, minerals, 

decayed organic material, air and water.
■ Humus- a dark-colored substance that forms 

as plant and animal remains decay.
■ Humus helps create spaces in the soil for the 

air and water that plants must have.
■ Humus is also rich in the nitrogen, sulfur, 

phosphorus, and potassium that plants need 
to grow.



Soil Texture
◆ Sand feels coarse and grainy, but clay 

feels smooth and silky.  These differences 
are differences in texture.  Soil depends on 
the size of individual soil particles.

◆ The particles of rock in soil are classified 
by size.

◆ The largest soil particles are:
gravel- 2mm or larger

small pebbles, boulders
sand- less than 2mm
silt- less than 1/16 mm
clay- less than 1/256 mm

◆ Clay particles are smaller than a period on 
a page in your textbook.



Soil Texture cont…

◆ Soil texture is important for plant growth.
◆ Soil that is mostly clay has a dense, heavy 

texture.  Some clay soils hold a lot of 
water, so plants grown in them may 
“drown” for lack of air.

◆ In contrast, sandy soil has a coarse 
texture.  Water quickly drains through it, 
so plants may die for lack of water.

◆ Soil that is made up of about equal parts 
of clay, sand, and silt is called loam.



Soil Horizons
• A layer of soil that differs from the layers above 

or below it is called a soil horizon.
• If you dug a hole about half a meter deep, you 

would see the different soil horizons.  
• The A horizon is made up of topsoil, a crumbly, 

dark brown soil that is a mixture of humus, clay, 
and other minerals.

• The B horizon, often called subsoil, usually 
consists of clay and other particles washed down 
from the A horizon, but little humus.

• The C horizon contains only partly weathered 
rock.



The Rate of Soil Formation

■ The rate at which soil forms depends on the climate 
and type of rock.

■ Weathering occurs most rapidly in areas with a warm, 
rainy climate.  As a result, soil develops more quickly 
in these areas.  

■ Weathering and soil formation take place slowly in 
areas where the climate is cold and dry.

■ Some types of rock weather and form soil faster than 
others.  Ex. limestone, weathers faster than granite.  



Life in Soil
■ Some soil organisms mix the soil and make 

spaces in it for air and water.  Other soil 
organisms make humus, the material that 
makes soil fertile.

■ Plants contribute most of the organic remains 
that form humus.  As plants shed leaves, they 
form a loose layer called litter.

■ Decomposers- are the organisms that break the 
remains of dead organisms into smaller pieces 
and digest them with chemicals.



Soil Conservation

● Prairie soil is rich with humus 
because of the tall grass.

● Sod- a thick mass of tough roots at 
the surface of the soil- kept in 
place and held onto moisture.



The Value of Soil

● Soil is one of Earth’s most valuable 
resources because everything that lives on 
land depends directly on soil.

● A renewable resource is one that is naturally 
replaced in a 

relatively short
time.



Soil Conservation

● The management of soil to prevent its 
destruction.

● Two ways that soil can be conserved include 
contour plowing and conservation plowing.



Contour Plowing

● The practice of plowing fields along the 
curves of a slope.  

● This helps slow the runoff of excess rainfall 
and prevents it from washing the soil away.



Conservation Plowing

● Disturbs the soil and its plant cover as little 
as possible.

● Dead weeds and stalks of the previous year’s 
crop are left in the ground to help return soil 
nutrients, retain moisture and hold soil in 
place.

● This method is also called low-till or no-till 
plowing.


