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Soil Forming Processes
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Soil Forming Processes
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Soil Morphology

The field observable attributes of the soil within the various
soil horizons and their description.

Used to understand the evolution or change that occurs in the
soil body so we can properly manage the land.
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Pedogenic Horizons

Depth: Measured from the upper surface
of the soil downwards.

Where irregularities occur, the range of
depths encountered should be noted.

Form: Soils horizons occur approximately
parallel to the soil surface.

ABC System

In 1931 the following was proposed:

 A = Eluvial (loss)
 B = Illuvial (accumulation)
 C = Parent Material
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Photo credit: Daniel Colopietro, Ph.D., 2019

Master Horizons

O - High OM concentration (organic soil material)

A - Surface layer enriched in OM (NOT organic
soil material)

E - Horizon characterized by loss (eluviation of
clay, iron, OM, and more)…high value & low chroma

B - Horizon characterized by accumulation

(illuviation of clay, iron, OM, and more)

C - Minimally altered by pedogenic processes
(sometimes called “parent material”)

R - Unweathered rock

Photo credit: Daniel Colopietro, Ph.D., 2019
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Organic Horizons

Oi - Fibric; slightly decomposed

Oe - Hemic; moderately decomposed

Oa - Sapric; highly decomposed

The term forest floor refers to all organic
material resting on but not mixed with
the mineral soil surface (Pritchett, 1979).
Classification of forest floor organic
materials according to Green et al., 1993

L - Leaf litter

F - Fragmented and partly decomposed;
Fibric
H - Humic

Transitional Horizons

Gradational Horizons: One horizon smoothly grades 
into another. Two capital letters: Ex: AB

The first letter indicates the horizon whose 
properties dominate the transitional horizon. 

Mixed Horizons: Two horizons exist intermingled. Two 
capital letters with a slash: Ex: A/B

The first letter indicates the horizon with the 
greater volume.
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Horizon Suffixes

Photo credit: Daniel Colopietro, Ph.D., 2019

A horizon:
p - Plowed/tilled (Op or Ap, even if it
was previously an E, B, or C that was
mechanically disturbed)

L horizon:
co - Coprogenous earth 
ma - Marl 
di - Diatomaceous earth 

Horizon Suffixes
B horizon associated with illuvation:
c - Presence of concretions
h - Accumulation of organic matter 
j - Jarosite
k - Accumulation of carbonates
kk - Engulfment of horizon by secondary, pedogenic carbonates 
m - horizon that is cemented 
n - Accumulation of sodium
q - Accumulation of quartz
s - Accumulation of sesquioxides 
t - Accumulation of clay
y - Accumulation of gypsum
yy - Horizon dominated by gypsum
z - Accumulation of salts
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Horizon Suffixes
B horizon not associated with illuviation:
w - No clay increase, color change and structure change
v - Plinthite; An iron-rich material common to tropical soils that 
hardens when exposed to air
x - Fragipan
o - Residual accumulation of sesquioxides 

Horizon Suffixes

Associated with cold regions:
f - Frozen subsoil containing
permafrost
ff - Frozen subsoil not
containing enough ice to be
cemented

Horizon Suffixes

Suffixes indicating pedoturbation
ss - Presence of slickensides 
jj - Evidence of cryoturbation 
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Horizon Suffixes

Other suffixes
se - Presence of sulfides
g - Gleyed horizon
r - Weathered or soft bedrock 
(used only with C)
d - Dense, root-restricted layer
u - Presence of human artifacts 
b - Buried horizon
aa - Accumulation of anhydrite 
(CaSO4) (proposed)

Multiple Occurrences 

Prime (') Symbol: Used to indicate
the horizons second occurrence
within a profile.
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Human Transported Material

Carot (^) Symbol: Used to indicate
human transported material.
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Rules

1. Suffixes directly follow the capital letter of the master
horizon, or the prime symbol, if used.

2. More than three suffixes are rarely used.
3. If more than one suffix is needed, the following, if

used, are written first: a, d, e, h, i, r, s, t, and w.
4. If a genetic horizon is buried, the suffix b is written

last, e.g., Oab.
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L - Loam

C - Clay

S - Sand

Si - Silt
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What is soil?
Earliest definition of soil was that it was a
medium for plant growth.
A mantle of loose and weathered rock.

An independent, natural, evolutionary
body.

Soil is a natural body composed of
solids (minerals and organic), liquids and
gases that occurs on the land surface,
occupies space and is characterized by one
or both of the following; horizons that
are distinguishable from the initial material
and/or can support rooted plants.

Mineral
45-50%

Gases/Air
0-25%

Liquids
0-25%

Organic Matter
0-5%

“The most complex biomaterial on the planet" 
(Young and Crawford, 2004 and Richter, 2007)


