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Part 1.  Revise the characteristics of the master horizon A
Background

Surface and near-surface horizons with vesicular porosity occur throughout the World and commonly occur in arid and semiarid soils.  Vesicular porosity connotes the presence of specially shaped nonmatrix voids that are present in the soil fabric when the soil is moderately moist or wetter as well as under drier states.  Such voids are not bounded by the planes that delimit structural units (Soil Survey Division Staff, 1993). Vesicular pores are approximately spherical or elliptical in shape.  Porosity is currently described in the USDA-NRCS descriptive system and others in terms of pore quantity (number of pores per unit area), pore size (average diameter in mm), pore shape (multiarial shape), and if appropriate, vertical continuity (distance in cm).  An example of a description for vesicular pores in a surface horizon is “many, fine, vesicular pores.” 
A proposal was offered in recent years to add a new master V horizon to designate horizons with vesicular pores (Turk et al., 2011).  This proposal is very controversial for several reasons.  The first reason is the fact that the proposal adds a new master horizon that is specific to certain dry soils which are designated as containing only a specific kind of porosity.  Similar properties to porosity such as soil structure, secondary accumulations, cryoturbation, presence of slickensides, and others have traditionally been assigned a suffix symbol that connotes a subordinate distinction within a master horizon (Soil Survey Division Staff, 1993).  To now begin connoting only a specific kind of porosity with a master horizon symbol (capital letter) disregards current descriptive standards and their rationale.  The second controversial aspect of the proposal by Turk et. al. is the assertion that vesicular porosity in desert soils is incompatible with the concept of both master A and E horizons.  The authors contend that the morphological properties of “vesicular horizons” are simply the result of eolian additions of silt and very fine sand particles rather than eluviation (of clay).  This is speculation by the authors and represents questionable logic at best. The authors also offer a supporting argument that since calcium carbonate commonly occurs in “vesicular horizons”, eluviation is not a dominant process.  This argument ignores the existence of many horizons with vesicular pores which do not contain calcium carbonate due either to absence in the eolian deposits or eluviation into underlying horizons.  The argument is also flawed since the authors totally ignore the influence of sodium in the dispersion and translocation of silicate clay in calcareous horizons with vesicular pores into subsoil B horizons (i.e., natric).  The authors also do not attempt to explain the many semiarid soils in the western US which have surface horizons designated as “A” that contain both vesicular pores and a significant accumulation of humified organic matter (i.e., in mollic epipedons).  Lastly the authors of the master V horizon have also not addressed the issue of the extensive areas of desert soils which seemingly fail the concept of A horizons (because they lack accumulation of humified organic matter) yet also do not have vesicular pores.  Is an additional new master horizon not required for these horizons also? 
Since the surface horizons in desert soils have traditionally been designated as mainly A horizons, it is important to maintain the use of the A master horizon to avoid unnecessary obsolescence of soil descriptions.  The current criteria used to define the A horizon in the USDA descriptive system are focused on both the accumulation of humified organic matter or on evidences of disturbance such as tillage.  These criteria can be easily improved by adopting a third criterion currently used in the FAO descriptive system (FAO, 2006).  The FAO system is used for complete soil descriptions in conjunction with classifying soils in the World Reference Base for Soil Resources or WRB.  The characteristics of  master A horizons in the FAO guidelines document is nearly identical to the USDA characteristics with one major difference.  The FAO guidelines also contain the following characteristic as a 3rd option: “a morphology that is different from the underlying B or C horizons, resulting from processes related to the surface.”  An online version of the FAO standards are available at the following URL: http://www.fao.org/docrep/W8594E/w8594e0g.htm#appendix 1: soil horizon designations.  This  characteristic is very suitable for incorporating into the USDA descriptive system.  It improves the definition of the master A horizon and allows surface horizons with vesicular pores to qualify as being A horizons regardless of whether humified organic matter has accumulated or not.
Proposal

The proposed revision to the characteristics of the master A horizon are intended for incorporation into the Soil Survey Manual, the Field Book for Describing and Sampling Soils, and chapter 18 of the twelfth edition of the Keys to Soil Taxonomy.  The proposed revision is shown below with the “track changes” feature of MSWord and reference the eleventh edition of the Keys to Soil Taxonomy (Soil Survey Staff, 2010).
“A horizons: Mineral horizons that have formed at the soil surface or below an O horizon. They exhibit obliteration of all or much of any original rock structure1 and show one or more of the following:
(1) an accumulation of humified organic matter closely mixed with the mineral fraction and not dominated by properties characteristic of E or B horizons (defined below);

(2) properties resulting from cultivation, pasturing, or similar kinds of disturbance; or
(3) a morphology that is distinct from the underlying B or C horizon, resulting from processes related to the surface.

If a surface horizon has properties of both A and E horizons but the feature emphasized is an accumulation of humified organic matter, it is designated as an A horizon. In some areas, such as regions with warm, arid climates, the undisturbed surface horizon is less dark than the adjacent underlying horizon and contains only small amounts of organic matter. It has a morphology distinct from the C horizon, although the mineral fraction is unaltered or only slightly altered by weathering. Such a horizon is designated as an A horizon because it is at the surface. Recent alluvial or eolian deposits that retain fine stratification are not considered to be A horizons unless cultivated.”
Part 2.  Add a new suffix symbol “vv” to designate horizons with vesicular porosity
Background

Although porosity can be recorded in detail as mentioned above in Part 1 of this proposal, there is currently no horizon notation in the USDA descriptive system to connote the presence of vesicular pores in horizons.  One of the earliest usages of a symbol to connote vesicular porosity was described by M.E. Springer in Gray Desert soils occurring in the Carson Desert of northern Nevada, USA (Springer, 1958).  The author used the symbol “Av” for the surface horizons of soils which contained what he described as “vesicular structure”, but what is now considered to be platy structure containing a high quantity of vesicular pores.  A horizon suffix such as “v” for vesicular porosity has never been formally proposed for use in the USDA descriptive system.  In 1981 the lowercase letter v was chosen to connote the presence of plinthite in master B horizons.  This suffix symbol is now in wide use for soils in the USA and elsewhere that contain plinthite and cannot be used to also designate the presence of vesicular pores.
Since vesicular porosity was originally described with a lowercase suffix symbol, it is desirable to maintain that precedent and not cause the disruption to existing horizon designations that a new master V horizon would evoke .  The proposed suffix symbol is the lowercase, two-letter symbol “vv.”  This two-letter suffix is appropriately used to connote the presence of vesicular pores in surface or near-surface horizons of soils.  However, it is not intended only for use in arid or semiarid soils.
This helps preserve the adequacy of current master horizon designations in databases that contain point data (i.e., pedons) and aggregated data (i.e., soil map unit components).  An additional advantage of using a suffix symbol instead of a master horizon symbol is that the presence of vesicular pores can be connoted in master horizons designated as either A (i.e., Avv) or E (i.e., Evv) horizons.  Presumably vesicular porosity does not occur in B horizons which contain plinthite (i.e., Btv), so no confusion would arise from the “vv” suffix being misconstrued with plinthite if a case was made to use the new suffix in designating a master B horizon (e.g., Bvv).  At this time, it seems prudent to recommend using suffix symbol vv with only A and E horizons.
Proposal

The proposed addition of a new suffix symbol is intended for incorporation into the Soil Survey Manual, the Field Book for Describing and Sampling Soils, and chapter 18 of the twelfth edition of the Keys to Soil Taxonomy.  The proposed revision is shown below with the “track changes” feature of MSWord and display the alphabetical place of insertion into chapter 18 of the eleventh edition of the Keys to Soil Taxonomy (Soil Survey Staff, 2010).  Chapter 18 is titled “Designations for Horizons and Layers” and represents an abridged version extracted from the Soil Survey Manual and added to the Keys to Soil Taxonomy as a convenience for field use.  
“v
Plinthite

   This symbol indicates the presence of iron-rich, humus-poor, reddish material that is firm or very firm when moist and is less than strongly cemented. It hardens irreversibly when exposed to the atmosphere and to repeated wetting and drying.
vv
Presence of vesicular porosity
   This symbol indicates the presence of vesicular porosity in surface or near-surface A or E horizons. Vesicular pores are voids that are approximately spherical or elliptical in shape. Horizons dominated by vesicular pores are often the result of eolian additions of silt accompanied by rearrangement and repacking of primary particles due to periodic intense wetting which entraps air bubbles. The soil fabric is subjected to repeated wetting and drying causing continual rearrangement of soil particles and voids. Vesicular porosity is a fragile soil characteristic which is easily destroyed by disturbance but quickly reforms in horizons with certain texture classes and structural properties (Springer, 1958).
w
Development of color or structure

   This symbol is used only with B horizons to indicate the development of color or structure, or both, with little or no apparent illuvial accumulation of material. It should not be used to indicate a transitional horizon.”
Part 3.  Add the reference by Springer (in colored text below) to the “Literature Cited” section of 

chapter 18 of the Keys to Soil Taxonomy
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