
Weathering and Soils J 
(look familiaré) 



Mechanical and Chemical Weathering 



A.  WEATHERING 

1. The group of ______________processes 

that change the physical and chemical 

character of rock at or near Earthôs 

surface. 

  

Ç  Weathering breaks rocks into smaller 

particles that are easily moved over Earthôs 

surface. 

destructive 



2. Rocks exposed at Earthôs Surface are 

constantly being altered by:  

 

 

 

3. Weathering breaks down rocks that are 

either  

water, air, changing temperature, living 

organisms, and other environmental 

factors. 

stationary or moving 



B. __________  

1. This is the ____________________________ 

      or rock particles by an agent of erosion. 

 Agents of erosion include: 
ü Gravity  

ü Wind 

ü Running Water (streams and glaciers) 

ü Wave action 

2. Most eroded rock paraticles are at least partially  

 _________________. 

3.  Rock can be eroded before it has weathered at all. 
 

picking up or physical removal  

weathered 

Erosion 



C.___________________   

1.  After a rock fragment is picked up ( ______), it 

is transported. 

 

2. The same agents that erode rocks transport 

rocks. 

3. ______________  processes continue during 

transportation. 

TRANSPORTATION  

eroded 

Weathering 



 

Weathering and Erosion are Important 

Parts of the Rock Cycle 



II. ______________________  

A.  Also called ________________________ 

B. Includes several processes that break 

      rock into smaller pieces 

C.  There is little or no chemical 

weathering. 

Mechanical Weathering 

physical disintegration 



D. Types of Mechanical Weathering 

1. _______________:  This is the mechanical 

effect of freezing water on rocks. 

Frost Action 



Frost Action 

a)________________ 

ÅExpansion of 

freezing water in 

cracks forces rock 

apart 

 

Frost Wedging 



b) ___________________ 

ÅLifts rock and soil vertically.  Ice forms under buried rock 

fragments in soil because being a better conductor of heat, 

the rocks are colder than the soil.  The expanding ice 

pushes cobbles and boulders out of the ground 

Frost Heaving 



ÅCrawford Mt. In Banff ïAlberta, Canada 

ÅTalus (cone-shaped piles of debris) is seen at the base 
of the mountains 
 



2. _________________ 

ÅPlant growth, 

particularly by roots  

ÅGrow in pores and 

cracks and break 

rocks apart 

ÅAt right:  

ïTree roots in joints 

(Tulumne Meadows, 

CA) 

Plant Action 



 



3.  __________________ 

ÇAlso called thermal cycling 

ÇLarge temperature changes result in 

differential expansion and contraction of 

mineral constituents of rocks 

 

Temperature Action 



üGranular disintegration of granite 

üJoshua Tree National Park, CA 



Temperature Action 

ÅExtreme 

temperature 

variation in the 

Mojave Desert. 

ÅThe rock is being 

split into layers 

which increases its 

surface area. 



Ç  Extreme changes, as in a forest fire, can cause 

rocks to expand until they break 

 



4.  ______________ 

ÅThe grinding away of rock by friction and impact 

during transportation 

Abrasion 

Polished Rock 



5. _________________   

a) The removal of a great mass of 

rock above a batholith 

(__________) allows the granite 

to expand upward. 

b) _______________: 

Å Cracks that develop parallel to the 

outer surface of the rock. 

Å Gravity may loosen the rock between 

joints in concentric slabs. 

Å Exfoliation is the name of this 

process. 

Å Exfoliation domes are  

Å Large, rounded landforms 

Å Developed in massive rock, such as 

granite by exfoliation 

Pressure Release 

unloading 

Sheet Joints 



Sierra Nevada, CA 

 

Sheet Joints in Granite 



Exfoliation Dome 

Yosemite National Park, CA 



Exfoliation in Yosemite 

Climbers 



Exfoliation 

Stone Mountain, GA 



6. __________________ Burrowing Animals  

Earthworms 

Gophers 

American Badger 

Burrows 



7. _______________________ 

Ç  Water in cracks and 

pore spaces evaporates 

Ç  Salt precipitates 

Ç  As crystals grow they 

help disintegrate rocks 

Ç  Occurs in desert regions 

Pressure of Salt Crystals 



Anaszi Cliff Dwellings 

Mesa Verde, CO 



II.  ____________________ 

ÇTransforms rocks and minerals exposed 

to water and air into new chemical 

products 

 

ÇMinerals change gradually at Earthôs 

surface until they reach an equilibrium 

with the surrounding conditions. 

 

 

 

Chemical Weathering 



A.  The Role of Oxygen 



1.  _____________ 

 

a) The chemical 
combination of oxygen 
in the atmosphere or 
dissolved in water 

Ç with one mineral to form 
a completely different 
mineral.  

Ç Soil and rocks often 
stained a red to reddish 
brown color. 

Oxidation 



b) __________________ 
ÅForms in the rusting of an iron nail.  Iron oxide formed this 

way is a weathering product of numerous minerals 

containing iron ( _____________________________ ) 

such as olivine, pyroxene,  amphibole and biotite mica, 

hornblende. 

 

Iron Oxide 

ferromagnesian minerals 



Oxidation Examples 

Ç  Formation of iron oxide: 

  4Fe + 3O2                    2Fe2O3 

 

Ç   Oxidation of Olivine:  

      2Fe2SiO4     +   4H2O  +  O2                  2Fe2O3 + 2H4SiO4 

              olivine                  water            oxygen                     hematite               silcic acid 

    

 

 

 



2. __________________ 
a. The chemical union of water with a mineral. 

b. The mineral absorbs water and the new product is a new 

mineral. 

c. A good example is the conversion of hematite to limonite 

Hydration  

2Fe2O3 + 3H20                                2Fe2O3 
. 3H20 

Hematite 
Limonite  



Å Notice that the new mineral is the same 

composition as the original. 

Å This is why some geologists consider this a type of 

mechanical weathering 

2Fe2O3 + 3H20                                2Fe2O3 
. 3H20 

Hematite 
Limonite  



B.  The Role of Acids 
 

1. _________________________________ 

  

 

 

hydrolysis 

Chemical Weathering of Feldspar 

a.  The process is referred to a _________ . 
b. An exchange reaction involving minerals and water. 

c. Free hydrogen (H+) and hydroxide (OH-) ions in water   

 Â  Are able to replace mineral ions and drive them into solution 

      Â  As a result the mineralôs atomic structure is changed into a 

  new form. 

  

 



d. It is a process whereby silicate minerals  like 

potassium feldspar are weathered and a clay 

mineral is formed 

 

 

 

 

 

 

 

d. Feldspar is a common mineral in many igneous, 

sedimentary, and metamorphic rocks. 

Becomes 

Orthoclase Feldspar 

(K-Feldspar) Kaolinite  



Chemical Weathering of  

Orthoclase Feldspar 



2NaAl3Si3O8  + 2H2CO3  +  9H20   

 Na-Feldspar   Carbonic Acid   Water 

 

Al 2Si2O5(OH)4  +  2Na + 2HCO3  +  4H4SiO4  

     Clay mineral                                          (Soluable ions) 

 
Å Sodium eventually accumulates in the oceans as dissolved  

 

    _______________. Salts 

f. The following reaction occurs when the most common feldspar,  

 a sodium plagioclase, reacts with carbonic acid (formed by  

 carbon dioxide dissolving in rain water and groundwater). 



2.  _____________ 

a. Carbonic acid dissolves _____________ which is the 

  

 main mineral in the rocks __________ 

 

 and _______. 

 

 

b. CaCO3   +    H2CO3               Ca     +    2HCO3 

 calcite         carbonic acid         calcium bicarbonate 

 

c. A type of _________________________ 

 

 

 

 

Carbonation 

calcite 

limestone 

marble 

solution weathering 



Chemical Weathering of Calcite 

ÅCalcite (CaCO3) 

dissolves when CO2 & 

water combine to form 

carbonic acid. 

ÅNo solid products result. 

ÅLimestone and marble 

most affected 

ÅAt right - Solution 

weathering in Wales, UK  


