HORIZON NOMENCLATURE

Horizon nomenclature is a shorthand notation to communicate something about the properties of a horizon and also something of your theory of the genesis of the horizon and soil, e.g. clay has been translocated, etc. There are only guidelines for horizon nomenclature and rigid rules are generally lacking. Thus, more than one nomenclature may be "correct" for a given horizon. The important part of a soil description is accurate description of the properties of the horizons. In most cases, horizon nomenclature has little or no bearing on interpretations or use and management decisions and thus, is not worth argument.

In this class, we will spend a great amount of time (most of your homework problems) assigning horizon nomenclature to soil descriptions. There will be "official" answers which reflect my theory of genesis of the soil and bias. If there is more than one reasonable nomenclature, however, appropriate credit will be given. The point to these exercises is not the grade. It is a way for me to present you with written descriptions of soils from around the U.S. and the world and to allow you to consider the soil's properties, interpretation, and genesis. The Georgia Piedmont has a limited range of soils, and I know of no better way to expose you to part of the great diversity of soils from across the globe. Please keep this in mind as you work through the homework exercises.

Horizon nomenclature consists of two major parts, the master horizon and the subordinate designation. There are also a few other components of the nomenclature that should be kept in mind.

Master Horizons
O - layers dominated by organic material in various stages of decomposition from fully decayed "humus" to fresh litter. For a horizon to be designated as "O" it must be composed of organic soil material, i.e. have at least 12 to 16% organic C by weight (approximately 50% organic matter by volume). For a soil to have an O horizon more than 1-2 cm thick, it must be very wet or very cold.

A - mineral horizons formed at the soil surface or below an O horizon; characterized by accumulation of organic matter (dark color) or having properties resulting from cultivation, pasturing, etc. It is important to realize that in well-developed soils, the A horizon has commonly lost clay and Fe similar to an E horizon. However, the light color of this eluviation has been masked by organic matter additions.
E - mineral horizons in which the main feature is loss of clay, Fe, and Al leaving a concentration of quartz and other resistant minerals. (light colored eluvial horizon with clay content similar to the A horizon)

B - mineral horizons formed below an A, E, or O horizon that are dominated by obliteration of the rock structure and by

(1) illuvial accumulation of clay, Fe, humus, carbonates, gypsum, or silica;

(2) evidence of carbonate removal;

(3) residual concentration of sesquioxides;

(4) coatings of sesquioxides that make the horizon lower in value, higher in chroma, or redder in hue than the overlying and underlying horizons;

(5) alteration that forms clay or liberates oxides and forms soil structure; 

(6) brittleness; or 

(7) strong gleying

The concept of a B horizon is that it is the horizon that shows evidence that the parent material has been altered by pedogenic processes. Evidence of alteration is first destruction of rock structure (stratification, bedding, and other features present in the rock or sediment). In addition, a B horizon must have one or more of the seven properties listed above as additional evidence that the parent material has been altered, i.e. there must have been 1) translocation and accumulation of a mobile component (clay, humus, carbonates, etc.), 2) loss of carbonates from a calcareous parent material (dissolution by appreciable amounts of water moving through the horizon(s), 3) an residual accumulation of Fe and Al oxides, i.e. concentration of Fe and Al oxides by dissolving and removing other components through intensive or long periods of weathering, 4) a reddening of the horizon as primary minerals weather and Fe is released to form Fe oxides that coat grains, 5) formation of clay through primary mineral weathering and formation of soil structure, 6) brittleness refers to fragipan characteristics that requires a substantial amount of time and alteration to form, or 7) strong gleying which refers to a dominant color with chroma of 2 or less; a substantial period of time is need for reduction and movement of Fe to form a horizon with dominant color with chroma of 2 or less; if the parent material is gray, this criterion cannot be used as evidence of alteration. If the horizon does not have one or more of these evidences of alteration, it is not a B horizon.

C - horizons, excluding hard bedrock, that are little affected by pedogenic processes. Generally does not have soil structure.

R - hard bedrock.

Transition Horizons
Often soils have one or more horizons with properties that are intermediate between those of two master horizons. There are referred to as transition horizons and there are two types.

1. Homogenous horizon or horizons dominated by properties of one master horizon but having subordinate properties of another. Use two capital letter symbols, i.e. EB, BE, BC etc. to designate the horizon. The first letter is the master horizon with dominate properties. A BE horizon has properties of both B and E horizons but is more like a B horizon than an E horizon.

2. Horizon that has distinct zones with recognizable properties of two master horizons, i.e. a mixed horizon but the components can be recognized as distinct zones rather than being homogenized. The horizon is designated by two master horizon symbols separated by a "/". The first letter symbol is the dominate component. Example: B/E is horizon dominated by B horizon material with a subordinate amount of distinct areas of E horizon material. The subordinate horizon material should comprise more that 15% of the horizon before it is recognized in the horizon nomenclature.

Subordinate distinctions within master horizons - used with master and transition horizons, i.e. BEt, BCtg, BCg

a - highly decomposed organic material (sapric material); used with O

b - buried genetic horizon

c - concretions (or nodules) of Fe, Al, Mn, or Ti; not used for carbonates or soluble salts

d - physical root restriction

e - organic material of intermediate decomposition (hemic material); used with O

f - permanently frozen soil

ff - dry permafromst

g - strong gleying; horizon has dominant color with chroma of 2 or less (redox depletions with chroma 2 or less do not qualify the horizon for a "g" designation); if used with A or E horizons, there must be evidence of seasonal saturation in the underlying horizons

h - illuvial accumulation of organic matter; used with B

i - slightly decomposed organic material (fibric material); used with O

j - accumulation of jarosite

jj - evidence of cryoturbation

k - accumulation of carbonates

m - cementation or induration; used with symbol for cementing material, i.e. Bkm, Bsm, etc.

n - accumulation of sodium

o - residual accumulation of sesquioxides

p - plowing; used only with surface horizon

q - accumulation of silica

r - weathered or soft bedrock; only used with C, i.e. Cr

s - illuvial accumulation of sesquioxides and organic matter

ss- slickensides

t - illuvial accumulation of silicate clay; clay films or bridges

v - plinthite

w - development of color or structure; used with B horizon

x- brittle consistence

y - accumulation of gypsum

z - accumulation of salts more soluble than gypsum

Conventions for using letter suffixes
More that one letter may be used.

Suffixes immediately follow the capital letters.

No other suffix is used with "p".

If more than one suffix is needed, a,e,i,h,r,s,t, and w are written first. These suffixes are not used in combination in a single horizon except Bhs and Crt.
A horizon is never designated Bth, Bts, or Btw. The "t" has precedence over h, s, and w.

The "t" may be used with g, k, q, y, z, or o. In these cases, write the "t" first.

Do not use "g" and "w" together. "g" implies "w"

If a horizon is buried, "b" is written last.

If more that one suffix is needed; c, f, g, m, and x are written last.

Vertical subdivision
In many cases, more than one horizon will have the same designation. For these cases, Arabic numerals are used to differentiate the horizons. The numerals follow the letters. For example, E1, E2; BE1, BE2, Bt1, Bt2; Btgx1, Btgx2, BC1, BC2, C1, C2.

Discontinuities
Arabic numerals are used as prefixes to indicate lithologic discontinuities as indicated by abrupt changes in particle size distribution. The parent material at the surface of the soil is understood to be "1". Stratified alluvium does not carry Arabic prefixes unless genetic horizons have developed.

Examples:

A, E1, E2, Bt, 2BC, 2C1, 2C2

A, Bt1, 2Bt2, 2Bt3, 2BC, 3R

Use of Prime (')
Use prime (') for the lower of two horizons with identical designations that are separated by at least one horizon.

Examples:

A, E, Bt, E', Btx, BC

A, Bt1, Bt2, Btc, B't1, B't2, BC, Cr

A, E, Bh, E', B'h
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