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The basics of soil descriptions
Horizons
Texture
Coarse Fragments
Color
Structure
Consistence
Redoximorphic features

https://www.nrcs.usda.gov/sites/default/files/2022-09/field-
book.pdf

https://www.nrcs.usda.gov/sites/default/files/2022-09/field-book.pdf


Form 11:



Major Horizon Designations

Subsoil

Underlying
Material

Bedrock

Presenter Notes
Presentation Notes
Soils have different layers, these layers are called horizons.  Major soil horizons are often discerned based upon soil color, organic matter content, and texture.  

A very generalized soil profile might consist of the following horizons:
a.  A horizon -- the surface layer in a mineral soil characterized by accumulation of organic matter and/or loss of materials (e.g., clays) to deeper layers.
b.  B horizon -- the subsoil, characterized by accumulation of clays or other materials and greater structural development.
c.  C horizon -- the underlying material, unconsolidated parent material little influenced by soil-forming processes.
d.  R horizon -- bedrock



A Horizon

B Horizon

C Horizon

Presenter Notes
Presentation Notes
For example, Paxton series (Coarse-loamy, mixed, active, mesic Oxyaquic Dystrudepts).



O Horizon

E Horizon

B Horizon

C Horizon

B Horizon



Soil Texture
The proportion of 

• Sand (0.05-2.0 mm)
• Silt (0.002-0.05 mm) 
• Clay (<0.002 mm)

Anything larger is gravel, 
stones, boulders



Clay size particles 
• <0.002 mm
• When wet – very smooth, sticky, forms a 

strong ribbon
• When dry – extremely firm and requires 

strong pressure to crush
• Dirties pores of one’s hands
• Particles stay suspended in water for long 

periods of time



Silt size particles
• 0.002 to 0.05 mm
• Very smooth, non gritty feel like flour or 

talcum powder
• When wet – slightly to non sticky, forms a 

weak ribbon
• When dry – crushes with moderate 

pressure
• Dirties pores of one’s hands
• Particle will suspend in water when mixed



Sand size particles 
• 0.05 to 2 mm
• Largest size class and is further divided into subcategories.

• Very coarse sand (1 to 2 mm)
• Coarse sand (0.5 to 1 mm)
• Medium sand (0.25 to 0.5 mm)
• Fine Sand (0.1 to 0.25 mm)
• Very fine sand (0.05 to 0.1 mm)

• Composed mainly of  weathered grains of quartz.  
• Sand is gritty to the touch.
• Sand grains will not stick to each other.

• Non sticky
• Hands can be wiped clean
• Particles do not suspend in water



Texture = Relative 
proportion of sand, 
silt, and clay sized 
particles by weight



Determining 
soil texture 
by feel



Texture = Relative 
proportion of sand, 
silt, and clay sized 
particles by weight



Determining soil texture by feel



Organic Soil Material vs. Mineral Soil 
Material
• Mineral, mucky modified (A, B, C horizon)
• Organic (O horizon) – 20 to 30 percent organic matter 

by weight (12 to 18 percent organic carbon)

• Kinds of Organic Material:
• Fibric: non to slightly decomposed organic matter, >2/3 fiber 

content
• Hemic: partially decomposed organic matter, 1/3 to 2/3 fiber 

content
• Sapric: well decomposed organic matter, <1/3 fiber content



Coarse fragments
Gravel 2.0 mm to 3 

inches

Cobbles 3 inches to 
10 inches

Stones 10 inches to 
2 feet

Boulders Greater than 
2 feet

Estimated by volume



Soil Color
• Organic matter: Brown or black 
• Iron: Yellow, orange, and red 
• Manganese: purplish black
• Parent material mineralogy: varies



Munsell or Earth Colors
• The Munsell 

notation system is 
a system for 
recording color.

• Earth Colors and 
Munsell books 
use the same 
color notation.

Presenter Notes
Presentation Notes
Self explanatory.  It is a misconception that these are different.



• Munsell system uses three 
elements of color:

• Hue 
• Value
• Chroma

Soil Color



• The dominant color
• R (Red)
• Y (Yellow)
• YR (Yellow-Red)

Hue



• How light or dark is the color 
• High value = white
• Low value = black

Value



• The strength or saturation of 
color

• Low chroma: lack of saturation
• High chroma: more saturation

Chroma



Optimum conditions for reading soil 
colors: 

• Soil moisture: 
• Moist

• Light: 
• In the sunlight
• No artificial light
• No sunglasses

• Soil surface: 
• broken face

• If dry, moisten to record color
• If wet, allow to dry to moist state
• Record color immediately after 

sampling.
• Ferrous iron can oxidize rapidly 

after exposure to oxygen and can 
create colors of higher chroma. 

Presenter Notes
Presentation Notes
If the lighting is poor and it is a critical color decision, collect a sample and look at it the next day under natural light.  Get another person’s opinion.  Do not closethe sample in an airtight bag, as color may change.  In some soils (i.e., reduced matrix), colors may change upon exposure to air.

Moist soil colors are critical.  All hydric indicators and color guidelines refer to moist colors.



Describing Soil Color

• Matrix 
(predominant) 
color for each 
layer.

• Multiple soil 
colors can be 
redoximorphic 
features.  

Presenter Notes
Presentation Notes
A complete description of soil color patterns should include percentages of different colors, what those colors are, and where they are located (more on this in redox features section).



USDA-NRCS Davis, CA

• Cohesion of 
particles into larger 
units = PEDS

Granular

Blocky

Single-Grain

Structure

Presenter Notes
Presentation Notes
Peds are essentially naturally formed clods. Clods are usually formed in the topsoil as a result of plowing (especially under moist soil conditions).



Structure
Granular, blocky, platy, prismatic

Photos courtesy of John 
Kelley

Pearson Education, Inc 2011

Presenter Notes
Presentation Notes
Soil structure determines how the soil breaks apart when it is disturbed. Photos by John Kelly. Diagram by Pearson Education, Inc 2011. 








Consistence
Cohesiveness, adhesiveness, bulk density 
resistance to force

Loose- intact specimen not obtainable
Very Friable – very slight force between 
fingers
Friable – slight force between fingers
Firm – moderate force between fingers
Very Firm – strong force between fingers
Extremely Firm – moderate force between 
hands
Slightly Rigid – foot pressure by full body 
weight





What influences water movement?
• Gravity 

• Texture
• Structure
• Slope
• Impermeable layers

• Capillary action 
• Texture 
• Structure





Water Table

Precipitation

Capillary Fringe

Unsaturated Soil

Soils no limiting layer – outwash/glaciofluvial



Water Table

Precipitation

Capillary Fringe

Unsaturated Soil

Soils no limiting layer – outwash/glaciofluvial



Soils with a limiting layer – dense till/ impermeable 
bedrock

Perched water table

Groundwater

Slowly permeable layer

Precipitation





PC Fletcher



Water table fluctuations



Soil Drainage Class 
(water table depth)

Presenter Notes
Presentation Notes
depth to seasonal free water and drainage class (qualifier in parentheses) 

ponded - 0.5’ 	very poorly   
0.5 - 1’ 	poorly   
1 – 1.5’ 	somewhat poorly   
1.5 – 3’ 	moderately well   
> 3’ 	well (loamy soils) 
> 5’ 	somewhat excessively (loamy capped sand/gravel and shallow to bedrock) 
> 5’	excessively (sand/gravel)




Redoximorphic Features

Features formed by 
the processes of            
reduction,  
translocation, and/or 
oxidation of Iron 
(Fe) and 
Manganese (Mn) 
oxides



Oxidation/Reduction and Soil Color
• In subsoil horizons, Fe and Mn oxides give soils their 

characteristic brown, red, and yellow colors.
• When saturated and reduced, Fe and Mn are mobile 

and can be stripped from soil particles.
• This leaves the characteristic mineral grain color, usually 

a neutral gray.

Coating of Fe2O3

Mineral grain (gray)

Remove Fe
Red Soil Gray Soil

Presenter Notes
Presentation Notes
Fe and Mn give upland soils their characteristic “bright” colors by painting the soil particles.  Pretty much self-explanatory here.



How Redox Features Form
Conditions needed:
• Fluctuating water table
• Temp above biological 

zero
• Organic matter
• Microorganisms
• Anaerobic conditions
• Iron minerals in the soil



How Redox Features Form

Oxygen O2  H2O 

Nitrogen NO3-  N2↑; NH4+ 

Manganese Mn+4  Mn+2 

Iron Fe+3  Fe+2 

Sulfur SO4-2  H2S 

Carbon CO2  CH4 
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Water table rises and 
soil becomes 
saturated

Aerobic 
microorganisms in 
soil consume the free 
O₂ (1-2 days)

Electrons produced 
by microorganisms 
(respiration) reduce 
elements

Ferrous (reduced) 
iron is clear and more 
mobile than Ferric 
(oxidized) iron.  It 
may move with the 
groundwater

Water table drops, O₂ 
is reintroduced, Iron 
oxidizes (1-2 years to 
see features with the 
naked eye)

Anaerobic 
microorganisms begin 
to consume organic 
matter

It takes about 10 days 
in a lab under ideal 
conditions for the iron 
to become reduced. 
Can take years to see 
a gray matrix.

~30 days of flooding 
needed to produce a 
visible concentration



Redox Concentrations

• Masses
• Pore linings

• on ped faces
• in root channels

• Nodules and 
concretions

Bodies of apparent 
accumulation of 
Fe/Mn oxides

Presenter Notes
Presentation Notes
Redox concentrations -- most occur as pore linings in root channels and pore linings on ped faces.

Note the difference in soil terminology vs. hydrology indicators.  Soil scientists say redox concentrations as pore linings in root channels, which are NOT the same as oxidized rhizospheres that require living roots.

Oxidized rhizospheres are on or immediately adjacent to the living root, and the root often has an iron “plaque” on its surface.



Redox concentrations
• Masses
• Pore linings
• Root channels
• Iron (red) and Manganese 

(black)

Presenter Notes
Presentation Notes
Darker colored masses are dominated by Mn.

Photo from Vepraskas (1995).



Redox Depletions

• Generally value >4
• Chroma <2
• Formerly called 

“gray mottles”

Bodies of low chroma where 
Fe/Mn oxides have been 
stripped out

Presenter Notes
Presentation Notes
Picture shows redox depletions along root channels.  Usually redox depletions are most common along root channels because this is where the organic matter is available to energize the microbial reduction process.  

Redox depletions usually not used to identify hydric soils unless the depletions dominate and therefore become the matrix color, which is defined by the term “depleted matrix.”

Note:  Although not defined in any of the present soil survey guidance it is possible to have redox depletions that are not so gray (e.g., a 4 chroma (possibly red parent material) soil with 3 chroma “mottles”).  If one was sure these features formed as a result of saturation and reduction, they should be considered redox depletions (Mike Vepraskas, pers. commun.).



Abundance of Features

• Few: <2%
• Common: 2 to <20%
• Many: >20%

Presenter Notes
Presentation Notes


Size doesn’t matter.  The small amount of research done on this subject indicates that contrast and abundance are important and that size of features is not related to time of saturation / reduction.



Supplemental Materials



Can you see 
the redox?  

Where is the 
water table in 
the spring?

Presenter Notes
Presentation Notes
Can you see where the water table is in the spring?



Top of the water 
table is at 24” 
making it a 
moderately well 
drained soil



Describing Soils

Layer 1: Oa Muck surface

Layer 2: A horizon, MK L,
10YR 2/1, with Roots

Layer 3: Bg1 horizon, VFSL,
5Y 5/2 with Redox, No Roots

Layer 4: BCg horizon, FSL,
5Y 5/2, No Roots

Layer 5: 2Cg horizon, GR COS,
5Y 4/2, No Roots



Describing soils

Layer 1, Ap,
FSL, 10YR 2/2,
Many Roots

Layer 2, Bw,
FSL, 10 YR 4/3,
with redox,
Common rootsLayer 3, Bg, 

FSL, 10YR 5/2 
with redox, Few 
Roots



https://websoilsurvey.sc.egov.usda.gov/App/WebSoilSurvey.aspx

Presenter Notes
Presentation Notes
Web Soil Survey can be used to get a general idea of the soils mapped in an area prior to visiting a site. These maps are not specific enough for on-site investigations, but they offer a good starting point for understanding the soil environment of a particular landscape. 

https://websoilsurvey.sc.egov.usda.gov/App/WebSoilSurvey.aspx


https://websoilsurvey.sc.egov.usda.gov/App/WebSoilSurvey.aspx

https://websoilsurvey.sc.egov.usda.gov/App/WebSoilSurvey.aspx


https://websoilsurvey.sc.egov.usda.gov/App/WebSoilSurvey.aspx

Presenter Notes
Presentation Notes
General soil properties for the named component (in this slide it’s Walpole) and minor components that occur adjacent to the minor component can be found here. They provide some background knowledge for a site. 

https://websoilsurvey.sc.egov.usda.gov/App/WebSoilSurvey.aspx


https://soilseries.sc.egov.usda.gov/osdname.aspx

Presenter Notes
Presentation Notes
USDA-NRCS Official Soil Series Description View By Name

Once you know the soil component names, you can look at the official series descriptions of soils in the area to get an idea of the kinds of soil colors, textures, horizons, and horizon depths, you might encounter at a site.

https://soilseries.sc.egov.usda.gov/osdname.aspx


Presenter Notes
Presentation Notes
You can also see how those soils interpret for different uses. 



SoilWeb

https://casoilresource.lawr.ucdavis.edu/gmap/
https://casoilresource.lawr.ucdavis.edu/soilweb-apps/

https://casoilresource.lawr.ucdavis.edu/gmap/
https://casoilresource.lawr.ucdavis.edu/soilweb-apps/


• iPhone and Android app
• Links to phone GPS
• Brings up major component of map unit at your location
• Links to Series and selected interpretations


	Soil: descriptions, water levels, and data access
	 The basics of soil descriptions
	Form 11:
	Major Horizon Designations
	Slide Number 5
	Slide Number 6
	Soil Texture
	Clay size particles 
	Silt size particles
	Sand size particles 
	Slide Number 11
	Determining soil texture by feel
	Slide Number 13
	Determining soil texture by feel
	Organic Soil Material vs. Mineral Soil Material
	Coarse fragments
	Soil Color
	Munsell or Earth Colors
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Optimum conditions for reading soil colors: 
	Describing Soil Color
	Slide Number 25
	Structure
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	What influences water movement?
	Slide Number 32
	Soils no limiting layer – outwash/glaciofluvial
	Soils no limiting layer – outwash/glaciofluvial
	Soils with a limiting layer – dense till/ impermeable bedrock
	Slide Number 36
	Slide Number 37
	Water table fluctuations
	Soil Drainage Class �(water table depth)
	Redoximorphic Features
	Oxidation/Reduction and Soil Color
	How Redox Features Form
	How Redox Features Form
	Slide Number 44
	Redox Concentrations
	Redox concentrations
	Redox Depletions
	Abundance of Features
	Supplemental Materials
	Slide Number 50
	Slide Number 51
	Describing Soils
	Describing soils
	Slide Number 54
	Slide Number 55
	Slide Number 56
	Slide Number 57
	Slide Number 58
	Slide Number 59
	Slide Number 60

