Formation of Soil

OBJECTIVES:

8. Explain the formation of soil.

9. Explain what is meant by a soil profile.

10. Describe the four major soil types according to their geographical location.

11. Explain how soil loss can be minimized.

VOCABULARY:
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Sediments are rock and mineral fragments produced by weathering.  These fragments are not soil until plants and animals live in them.  Soil is a mixture of weathered rock (sediments), organic matter (dead plants and animals), mineral fragments, water, and air.  Humus is the dark soil formed from living matter that had decayed.  Humus holds water in the ground and contains many nutrients required by plants.  Because of soils composition, vegetation is able to grow in it.  

Soil formation is affected by climate, types of rock, amount of moisture, and length of time the rock has been weathering.  It can take thousands of years to form and the thickness of the soil varies with its location.  The soil-forming process begins when weathering breaks solid bedrock into smaller pieces.  These pieces of rock continue to undergo weathering and break down into smaller and smaller pieces.  Many organisms, such as bacteria, fungi, and insects begin to live in these weathered materials.  Over time, the organisms die, decay, and add nutrients to the weathered materials to form soil, which, in turn, supports a variety of life forms.   
Soils contain different distinct layers called horizons.  The horizons make up a soil profile.  The top layer of soil is called the A horizon, or topsoil.  It contains humus and small sediments and is the most evolved of the soil layers because it has changed the most from weathered rock.  The second layer of soil is called the B horizon and is less evolved than horizon A.  It is light in color and has less humus.  Water and minerals leach from layer A into layer B.  Leaching is the removal of soil materials dissolved in water.  Horizon C is the bottom layer of soil, which is the parent layer that gave rise to the soil horizons above it.  It contains partially weathered rock that is evolving into soil.  Some materials in this layer were leached from the B horizon.  Below this layer is solid rock called bedrock.                        
The thickness of the soil horizons and the soil composition of the profiles depend on a number of conditions.  Time changes the characteristics of soil.  If the weathering of the rock has been going on for a short time, the parent rock of the soil determines its characteristics.  As the weathering continues for a longer time, the soil resembles the parent rock less and less.  Slope affects soil profile.  On steep slopes, soil horizons are often poorly developed.  In bottomlands, where there is a lot of water, soils are often very thick, dark, and full of organic material.  Another condition that affects soil composition is climate.  

Polar Soils – very small horizons with permafrost at the bottom

Temperate Soils – Grassland and prairie soils have fertile, thick A horizons where forest soils are less fertile and have less-developed A horizons. 

Desert Soils – Chemical weathering is slower in areas where there is little rainfall.  However, soils in deserts contain little organic material because there are very few plants and animals that live there.  These soils tend to be light, almost white, in color with a very thin A horizon.  

Tropical Soils – Leaching is caused by heavy rains in tropical climates.  The topsoil is very rich, but not very thick and can be lost if the plants are removed.    

