
Composition of the Earth’s Crust



So what is the Earth made of?



Parent Material and Weathering
Soils are a stage in the geologic cycle

CoolingMagma

Subduction uplift

Exposed Igneous RockSurficial 
Processes

Parent Material can be:
In-place (residual)
Transported





Rock Types

• Igneous
• Sedimentary
• Metamorphic

http://jersey.uoregon.edu/~mstrick/AskGeoMan/geoQuerry13.html



Igneous
• Extrusive – magma cooled at surface (lava flow)

– Produces small crystals

• Intrusive – magma cooled below surface
– Produces large crystals with different rates of crystallization per mineral 

type

• Sialic – contains mostly quartz and K-feldspars
– Resistant to chemical weathering

• Mafic – contains less quartz, more Mg, Fe-rich minerals
– Not resistant to chemical weathering

(silica/aluminum)



Sedimentary
• Gravel Conglomerate
• Sandy sediment Sandstone (hard)
• Silt sediment Siltstone
• Clay sediment Shale (soft)
• Carbonaceous Shells Limestone

Sedimentary rocks are softer and 
more porous than igneous rocks





Metamorphic
• Limestone Marble
• Shale Slate
• Granite Gneiss
• Sandstone Quartzite

Formed under intense heat and pressure



The extent of rock consolidation
effects rates of weathering

hard rock slow weathering
soft rock faster weathering
unconsolidated material fast weathering

(e.g. glacial till)



The various Parent Materials
• Mineralogy

– Influence secondary mineral formation
– Effects soil fertility, nutrients/elements in the soil (in the short term)
e.g. Quartz sands – no clay mineralogy

– low fertility
Basalt (basic igneous rock)

– abundant clay minerals
– good fertility

• Particle Size
– Determines surface area
– Effects weathering rates, water movement and nutrient/element retention



Weathering Processes

• Physical Weathering
• Chemical Weathering



Physical Weathering

Reduction of the particle size of rock by:
• Freezing and Thawing (ice expansion)
• Uneven Heating
• Abrasion – ice, water and wind
• Shrinking Swelling
• Root activity













Chemical Weathering
Process that changes minerals from their original 

composition to a new composition by:

• Hydrolysis – addition of a H+ to the structure
• Hydration – addition of a water molecule
• Oxidation / Reduction – gain or loss of an electron
• Dissolution / Carbonation – H+ from H2CO3



w = weathering

sf = soil formation

t = transport
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