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Sedimentary Rocks and 
Weathering

Sedimentary Rocks
Form at the Earth’s surface by the lithification Form at the Earth’s surface by the lithification 
f di d i d f h if di d i d f h iof sediments deposited from their of sediments deposited from their 

transporting medium (water, wind, or ice).transporting medium (water, wind, or ice).

Rock CycleRock Cycle Weathering:Weathering:

1)  Mechanical1)  Mechanical
2)  Chemical2)  Chemical

Mechanical Weathering: Mechanical Weathering: 
Pressure ReleasePressure Release

Mechanical Weathering: Mechanical Weathering: 
Frost WedgingFrost Wedging
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Mechanical Weathering: Mechanical Weathering: 
Thermal ExpansionThermal Expansion

Mechanical Weathering: Mechanical Weathering: 
Crystal GrowthCrystal Growth

Mechanical Weathering: Mechanical Weathering: 
Root ExpansionRoot Expansion Chemical WeatheringChemical Weathering

Chemical breakdown of rock Chemical breakdown of rock 
through alteration of minerals in through alteration of minerals in 
the rockthe rockthe rock.the rock.

Water is the primary agent of Water is the primary agent of 
chemical weathering.chemical weathering.

Chemical Weathering: DissolutionChemical Weathering: Dissolution

Breakdown of minerals into Breakdown of minerals into 
component ions.component ions.

Example: Gypsum dissolutionExample: Gypsum dissolution
CaSOCaSO44.2H.2H22O = CaO = Ca2+2+ + SO+ SO44 + 2H+ 2H2200

Chemical Weathering: Hydrolysis Chemical Weathering: Hydrolysis 
Chemical reaction where H+ or OHChemical reaction where H+ or OH-- ions ions 

replace ions within the mineral and produce a replace ions within the mineral and produce a 
new mineral. new mineral. 

Main process forming clay minerals.Main process forming clay minerals.

Example: Orthoclase to Kaolinite clayExample: Orthoclase to Kaolinite clay
4KAlSi4KAlSi33OO88+2H+2H22O +4HO +4H++= = 

AlAl44SiSi44OO1010(OH)(OH)88+8SiO+8SiO22+4K+4K+++H+H44SiOSiO44
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Chemical Weathering: OxidationChemical Weathering: Oxidation

Oxygen is added to the structure of a Oxygen is added to the structure of a 
mineral producing a different mineralmineral producing a different mineral..

Example:Magnetite 2FeExample:Magnetite 2Fe33OO4 4 + 3H+ 3H22O O 
= Hemetite 3Fe= Hemetite 3Fe22OO33 + 2H+ 2H22O + 2HO + 2H++

Mineral Stability and WeatheringMineral Stability and Weathering

Factors Affecting Degree of Factors Affecting Degree of 
Chemical WeatheringChemical Weathering

1) Climate= rainfall amount + temperature1) Climate= rainfall amount + temperature

2) Rock Composition= mineral stability2) Rock Composition= mineral stability

3) Flora and fauna present3) Flora and fauna present

4) Time4) Time

SoilsSoils

Formed from the Formed from the 
Residue of weatheringResidue of weatheringgg
Combined with decayedCombined with decayed
organic matter (humus).organic matter (humus).

Soil ProfileSoil Profile Soil MaturitySoil Maturity

1)Mature soil contains 1)Mature soil contains 
all horizons fully all horizons fully 
developeddeveloped

2) Immature soil2) Immature soil--
missing one or more missing one or more 
of the horizons and of the horizons and 
horizons are poorly horizons are poorly 
developeddeveloped



1/21/2009

4

Factors that Influence Soil MaturityFactors that Influence Soil Maturity

1) Climate1) Climate
2) Composition of parent material2) Composition of parent material--

mineral stabilitymineral stabilitymineral stabilitymineral stability
3) Time3) Time
4) Topography4) Topography
5) Flora and Fauna present5) Flora and Fauna present

Soil Types Reflect ClimateSoil Types Reflect Climate

Soil Type: Dry Climate PedocalSoil Type: Dry Climate Pedocal Soil Type: Temperate Climate Soil Type: Temperate Climate 
PedalferPedalfer

Soil Type: Humid Climate LateriteSoil Type: Humid Climate Laterite
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