Earth Science - Chapter 8 - Weathering & Soils

I.  Weathering


A.  Definition - the breakup of rock due to exposure to the 

    atmosphere.



1.  Main agents are water and oxygen.

B.  Erosion is the removal of earth materials from an area by natural 

     agents such as glaciers, rain, wind, streams, waves, or ocean 

     currents.

C.  Types of Weathering


1.  Mechanical weathering - Rocks are split into smaller pieces.

a.  Ice wedging occurs when water in cracks between 

    rocks freezes.  The expansion of the water spreads 

    the rocks apart, causing them to break up.

b.  Wetting & Drying repeatedly breaks up clays and 

     shales very well because they swell up when wet and 

     shrink when dry.

c.  The roots of plants also break up rocks by forcing 

     them apart when the roots invade cracks in rocks.

d.  The breakup of granite domes along joints is called 

     exfoliation.  


2.  Chemical weathering - Minerals in rocks get changed into 

 




different materials.

a.  When water reacts with the minerals in a rocks, the 

     process is called hydrolysis.  This is the main way in 

     which clays are formed from feldspars and other 

     minerals.

b.  When oxygen reacts with the minerals in a rock, the 

     process is called oxidation.  Rocks containing iron are 

     usually susceptible to this form of chemical 

     weathering.  Iron oxide is called rust.

c.  Reactions with carbonic acid (H2CO3) result in the 

     removal of many ions from a mineral.  What is often 

     left are clays.  Calcite is heavily acted upon by 

     carbonic acid.  Carbonic acid is an ingredient of acid 

     rain.


D.  Weathering-resistant rocks and minerals

1.  Quartz is not acted upon by much chemically.  It can, over a 

     long period of time, be eroded into pebbles and sand grains.

2.  Wet climates result in more weathering than hot and dry 

     climates.  Egyptian artifacts are testimonies of this fact.

3.  Marbles and limestones don’t weather much mechanically, 

     but weather a lot chemically by acids in rainwater.

4.  Sandstones and conglomerates are only as resistant as the 

     cement that holds them together.  Calcite cements weather 

     quickly, whereas silica-based cements weather much more 

     slowly.


E.  Rate of weathering - dictated by the climate.



1.  Wet and cold climates increase the rate of weathering 

     dramatically.



2.  Hot and dry climates decrease the rate of weathering.

3.  More surface area to act upon also increases the rate of 

     weathering on a given rock sample.

II.  Soils


A.  How they are formed:

1.  Soils result from the weathering of rocks.  It is a mixture of 

     weathered rock and organic matter.

2.  Parent Material is the rock from which a soil comes from.

3.  Residual soil is soil that originated from the bedrock it 

     overlies.

4.  Transported soil is soil whose parent material is something 

     other than the bedrock beneath it.  It has been carried by 

     glaciers or water to a new area.


B.  Soil Profiles:



1.  A soil profile is basically a cross-section of the earth 

     created by digging.



2.  There are 3 zones, or horizons, that are present in most 

 

     mature soil profiles:

a.  A-horizon (topsoil) - Dark soil high in organic materials.  Humus is the decaying remnant of plants and animals.  Sand and clay can also be present.

b.  B-horizon (subsoil) - A lot of clay present, giving a reddish brown coloration.  Most material here was washed down from the A-horizon.

c.  C-horizon (subsoil too) - Contains weathered rock fragments from parent material.  Bedrock is at the bottom of the C-horizon.


C.  Soil types & climates



1.  Soils typically are representative of the climate in which 

     they are formed. 

a.  Tropical soils - Form quickly.  Infertile due to washing out by high amounts of rainfall.  Can be quite deep.

b.  Grassland soils - Fairly shallow in depth.  Very rich in organic matter and are consequently quite fertile.

c.  Forest soils - Not very fertile.  Fairly shallow.  Well developed horizons.

d.  Desert soils - VERY shallow.  Fairly fertile.  Very dry.

e.  Arctic soils - Bottom layer is constantly frozen (permafrost).  Poor drainage and boggy in nature.  Very shallow soil profile.

III.  Mass Movements

A.  Def’n - Movement of loose earth material down a slope.


B.  Slow movement is called creep.



1.  Talus collects at the bottom of cliffs.

C.  Sudden movements of material are called landslides.  Can occur 

     with soil, ice, snow, or rock.  

D.  Clay and silt that are saturated with water can form mudflows.  

     These can be quite devastating.

IV.  Soil Conservation

A.  Methods of conserving soil:



1.  Planting windbreaks at edges of fields.



2.  Reduce overgrazing by livestock.



3.  Practice contour farming, where rows parallel land contours.



4.  Practice strip cropping.

5.  Practice no-till farming, where all steps are performed at 

     once to minimize disturbance to the field.

