
Soil Development
and Characterization 

Soils Sustain Life



Right off the Bat!!

►A soil is not a geologic deposit, it is a 
product of in situ weathering. 

►Engineers, archaeologists, and others have 
learned that anything that is not rock on the 
Earth’s surface is soil.

►The way a soil is defined depends largely on 
the way you view it, eg. engineers, 
archaeologists, agronomists, ect. 



Soil forming factors

►Hans Jenny (1941) Cl, o, r, p, t
►cl, climate
►o, biotic influence
►r, topographic relief
►p, parent material
►t, time



Development
►Each variable plays an important role
►Climate, organisms, and topographic relief, 

are likely to change (evolve) over the 
duration (2 to 20,000 years) of soil 
formation. 

►Most important factors = 
 Climate (ppt. and temp.) AND
 Parent material



Importance of climate
►Australian buaxite
►Parent material, 90% sandstone, 10% kaolinite 
►Climate, Hot monsoons, with approx. 

1500mm/yr ppt., plus time produces an 
abundant source of buaxite from and unlikely 
parent material. 

►End weathering product/soil profile has 
leached the majority, 85% of the quartz to 8 
m, the upper 5m consists of hydrated AlOH
(oxides) with iron stains. 



Jenny’s individual soil functions
► s or S = f (cl, o, r, p, t)    climofunction
► s or S = f (o, cl, r, p, t)    biofunction
► s or S = f (r, cl, o, p, t)    topofunction
► Lithofunction
►Chronofunction 
►To solve each function, the first factor listed (cl) is 

allowed to vary while the others remain constant.  
It is then possible to statistically determine the 
dependancy of one (or more) soil properties on a 
single factor



Leachate



Horizons 
►Distinctive weathered zones that are roughly 

parallel to the land surface and are the 
product of weathering processes.

►Master horizons are O, A, E, B, C, and R.
►Sub-horizons



Horizons ►O – Fresh to partly decayed 
OM/leaves/grass 

►A – Accumulated organics, dark 
►E – Eluviation – leached, light in 

color, rich in silica 
►B – Illuviation – clay, iron, 

aluminum accumulation, commonly 
subangular block, 10yr page

►C – Unconsolidated, poorly 
weathered/no soil stucture, yet 
maybe chemically different than 
parent material  

►R – Unweathered Rock or Sediment





Sub-horizons – Common in Iowa
►b – buried soil
►d – dense unconsolidated material 
►g – gleyed/mottled horizon
►p - plowed
►t – clay accumulation 
►w – distinctive color structure 



Developing vocabulary 

Mollic (A)

Argillic (Bt)

Cambic (Bw)

Fragipan (Bx)



Transitional horizons



Parent Material



Soil Classification

►Why develop a soil classification system? 



Soil landscape
►Pedon - 3-D soil body

►Solum – Surface and 
subsurface master 
horizons that are 
chemically and 
physically different from 
the parent material (A-B 
and/or BC, NOT C)



Epipedon
►Upper portion of the 

soil that is darkened by 
organic matter and/or 
the upper illuvial
horizons.

►The epipedon may 
extend into the B-
horizon if (darkened by 
organic material)



Soil Taxonomy 

►Order 12
►Suborder 63
►Great Group  319
►Sub Group  2, 484
►Family 8, 000
►Series 19, 000



Describing a soil 

►Color

►Thickness

►Structure

►Texture





Structure

►As a soil develops, soil peds begin to form 
shapes or a structure



Granular 

A-horizon



Blocky
B-horizon



Platy



Prismatic 



Columnar 



Texture
►Size of the individual peds
 Sand, Silt, Clay





27% 
Clay



Geographic variability and Soils

Small scale
Your back yard

Medium scale
Slope ,pasture/field, Iowa Landform Regions 

Large scale
The Great Plains



Soil associations 

A general grouping of individual soils that 
occur together in a particular landscape. 



Generalizations

E.g. Oxisols, found in hot, humid, regions
Mollisols, found in Semi-arid grasslands
Aridisols, found in desert regions





Paleosols

►A soil that formed on a landscape of the 
past. –Ruhe 1965

►A soil that formed in a previously existing 
climate and may now be buried. 
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Paleosols 

►Paleosols are ancient or fossil soils
preserved in the stratigraphic record

►Paleosols generally occur beneath 
unconformities

►Paleosols provide good clues for the 
interpretation of paleoenvironments and 
paleoclimates
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