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Chapter 5
Weathering and Soil

Earths external Processes

Weathering- the physical breakdown (disintegration) and chemical alteration (decomposition) of rock at Earths surface


Mass wasting- the transfer of rock and soil under the influence of gravity

Erosion- the physical removal of material by mobile agents such as water, wind, ice or gravity

Weathering


Mechanical weathering- breaking of rocks into smaller pieces


Types of mechanical weathering



Frost wedging



Unloading




Thermal expansion




Biological activity


Chemical weathering


Breaks down rock components and internal structures of minerals



Most important agent in water

Responsible for transport of ions and molecules involved in chemical process


Major processes of chemical weathering



Dissolution




Aided by small amount of acid in the water



Oxidation (rust)



Any reaction when electrons are lost from one element



Hydrolysis




The reaction of any substance with water




Hydrogen ion attacks and replaces other ions

Rates of weathering


Surface area


Rock Characteristics

Rocks containing calcite (marble and limestone) readily dissolve in weakly acidic solutions



Silicate minerals weather in the same order as their order of 


Climate



Temperature and moisture characteristics



Chemical weathering is most effective in areas of warm moist climates


Differential weathering



Rocks do not weather uniformly due to regional and local factors



Result
Soil

Soil – combination of mineral and organic mater, water and air

Rock and mineral fragments produced by weathering (regolith) that support the growth of plants

Humus (decayed animal and plant remains) is a small but essential component

Chapter 7 Sedimentary Rocks


Pretty common 

What is a sedimentary rock?


Sedimentary rocks are products of mechanical and chemical weathering


They account for about 5% (by volume) of earth’s outer 10 miles


Contain evidence of past environments



Provide information about sediment transport



Often contain fossils


Sedimentary rocks are important for economic considerations because they may contain



Coal



Petroleum and natural gas



Sources of iron aluminum and manganese

Many changes occur to sediment after it is deposited



Digenesis= chemical physical and biological changes that take place after sediments are deposited



Occurs within the upper few kilometers of earths crust


Diagenesis



Includes: Recrystallization – development of more stable minerals from  less stable ones



Lithification- sediments are transformed into solid rock by





Compaction and cementation





Natural cement includes: calcite, silica and iron oxide

Calcite – reacts with acid in voids

Silica = >7

Iron Oxide- red color

Types of sedimentary rocks


Sediment originates from mechanical and or chemical weathering


Rock type are based on the source of the material



Detrital rocks – transported sediment as solid particles



Chemical rocks- sediment that was once in solution

Detrital- classified by grain size



Boulders (


Cobbles ( Conglomerate (rounded) or Breccia (broken)



Gravels ( 



Sand ( Sandstone



Silt ( Siltstone or shale



Clay ( Clay stone or shale

Chemical – precipitated from water biochemical

The chief constituents of detrital rocks include


Clay minerals, quartz, feldspar, micas

Common Detrital sedimentary rocks



Shale

Mud sized particles in thin layers that are commonly referred to as laminea




Most common sedimentary rock



Sandstone




Composed of sand sized particles


Conglomerate and breccia



Both are composed of particles greater than 2mm in diameter



Conglomerate: consists largely of rounded gravels



Breccia: broken triangular
Consist of precipitated materials that was once in solution

Precipitation of minerals occur by


Inorganic processes


Organic processes (biochemical origin)

