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1.0 Introduction 
(Understanding of Soil Minerals) 



  DEFINITION:  A mineral is a naturally occurring 

homogeneous solid with definite (but not generally fixed) 

chemical composition and a highly ordered atomic 

arrangement. 

-Mineralogy is the science that studies the minerals in 

SOIL environment. 

 

 

 

- About 3000 minerals are identified in the nature. With 

mineral phases the number may be 10x more. 

  - A large number of minerals occur in the same 

environment that make the studies very difficult. We need 

to design techniques to isolate or concentrate minerals so 

that we can understand their behavior.   

  



- Appreciation of the minerals and the soils is critical to 

our  understanding and use of soils for the betterment of 

mankind and protection of our fragile environment. 

  - Scientists from many disciplines (agriculture, civil 

engineering, sedimentary petrology, economic geology, 

hydrology, environment, etc.) use this knowledge.  

-50% of soils, physical support, Release of nutrient during 

weathering, indicators of the amount of weathering. 

- Adsorb many organic and inorganic pollutants. Some 

minerals are themselves  pollutants. 



• To understand why soil properties vary 

between horizons, pedons, and 

landscapes. 

 
• To know soil processes are occurring and 

direction of genesis 

 

• Management decisions and interpretations 

are based on dominant minerals or suites 
of minerals in soils 

 
 

 

 

Knowledge of mineralogy 



Elements of Earth 

12500 km dia 

8-35 km crust 
% by weight in crust 

O = 46.6 

Si = 27.7 

Al = 8.13 

Fe = 5 

Ca = 3.63 

Na = 2.83 

K = 2.59 

Mg = 2.09 

other = 1.43 

82.43% 







a From Principles of Geochemistry by Brian Mason. 1966, by 

John Wiley & Sons, Inc.  

Average amounts of the elements in crustal rocks, in weight percent for the common elements (as  

indicated by %) in parts per million for the less abundant elementsa. 



a From Principles of Geochemistry by Brian Mason. 1966, 
  by John Wiley & Sons, Inc. 


