Family Classification of Soils in Many-layers of Tephra– Duane Lammers

From: “Rationale for Concepts in Soil Taxonomy”, The Guy Smith Interviews

The subgroup is the lowest category in which we consider genesis in forming our definitions, and the family is designed to reflect important differences in soils that affect the response to management of soils for growing plants or for engineering manipulations. The family category is a link between subgroups and series in the correlation process. At the subgroup level, we have taken into account all the genetic factors that concern us; so at the family level, we should take into account the practical physical factors that affect the growth of plants and the engineering use of soils. The family grouping is intended to permit us to group soils about which we make the same major interpretations for use and management. If we get soils in a family whose comparable phases require substantially different interpretations, we know there is something wrong.

Because of the difference between pumice and cinders in terms of their moisture-holding capacities, we needed to be able to differentiate between the two. The brittle vesicular nature and the very low bulk density of pumice and pumice-like material are quite important in their engineering uses, and even more important to the growth of plants because they store so much more moisture.

Classifications involves the consideration of whether or not the soils that come together under the definitions of Soil Taxonomy are soils that belong together and that the soils that belong together have similar properties and behavior. An additional step of reasoning is needed between the nature of horizons in the soil and the importance of this nature to various uses of the soil.

*          *          *          *          *          *          *

A subcommittee consisting of Chad McGrath, Russ Langridge, Thor Thorson and Duane Lammers met in May 2001 to discuss alternatives to family particle-size class and subgroup classification of soils developed in many layers of tephra.

The following items were recommended by the subcommittee for consideration and discussion before and during the workshop on many-layered tephra:

1. Revise the list of approved contrasting particle-size classes and propose an easier format to determine if two classes constitute a contrasting pair and which two classes are selected to name the contrasting pair. 

2. Clarify and re-define the aniso class and evaluate its suitability to group soils with many layers of tephra. 

3. Propose alternatives for grouping soils with many layers of tephra. 

4. Compare the tephritic family alternative with aniso family.

5. Compare to tephritic subgroup alternative.

Revise the list of approved contrasting particle-size classes

Each individual particle-size class has been listed with all the other particle-size classes to facilitate determining which classes are strongly contrasting with each class.

Workshop participants are asked to review this list and be prepared to discuss their recommendations on which classes constitute strongly contrasting pairs.

Clarify and re-define the aniso class

Current definition:  Aniso Class -- If the particle-size control section includes more than one pair of the strongly contrasting classes, listed below, then, the soil is assigned to an aniso class named for the pair of adjacent classes that contrast most strongly.

Questions on use of aniso class:

Only substitute classes: Should aniso be restricted to at least one member of the pair being a substitute class? 

Series, currently classified aniso, have one or both parts being a substitute class. Are there official series without layers that classify as a substitute class that should be classified as aniso?

Most contrasting: There is no definition as to which pairs are more strongly contrasting than other pairs. Is ashy over medial-skeletal more strongly contrasting than medial over ashy-pumiceous?

Two pair: It is not clear what constitutes two pair: May the middle member of two pairs be shared to make-up two contrasting pairs, and may the third member be the same as the first member (e.g. medial over pumiceous over medial)? Should this example be classified as medial over pumiceous or cindery, aniso; or pumiceous or ashy pumiceous over medial, aniso?

Thickness: Strongly contrasting particle-size classes require two parts, each of which is 12.5 cm or more thick. If an aniso class requires two pair of strongly contrasting particle-size classes, a soil with many thin (less than 12.5 cm) layers of strongly contrasting material would not classify as aniso. May the thickness of several thin layers be added together for a cumulative thickness of more than 12.5 cm to qualify as one part of a strongly contrasting particle-size pair? 

Class combinations: Some particle-size classes have been combined  (e.g. pumiceous or ashy-pumiceous) to form one part of a strongly contrasting pair. Is it necessary to use both classes, where only one of the classes occurs? Should it be appropriate to combine any two classes, which are not considered strongly contrasting, to form one part of a strongly contrasting pair (e.g. medial over pumiceous or ashy-pumiceous)? Cindery has been combined with fragmental, and cindery has been combined with pumiceous; should we combine pumiceous with fragmental?

Tephritic Class alternative for soils with many layers of tephra

Another option we might consider, should we decide a grouping of many-layered tephra soils is needed, is for a tephritic class that is considered part of the particle-size class name, similar to and in addition to aniso.

Tephritic Class (family): If the particle-size control section includes five or more layers that classify to two or more substitute classes considered to be strongly contrasting, the soil is assigned to a tephritic class named for the two most strongly contrasting classes. The tephritic class is considered part of the particle-size class name and is set off by commas after the particle-size class name. An example is: pumiceous over medial, tephritic, glassy over ferryhydritic, Typic Vitricryands.

1. There is no minimum thickness requirement like the 12.5 cm or more thick required for strongly contrasting particle-size classes and aniso. [A layer must be thick enough and contrasting enough to influence water movement.]

2. Tephritic class would precede aniso class (some soils that are tephritic are also aniso) and soils that are named tephritic would not also be named aniso.

Tephritic Subgroup alternative for soils with many layers of tephra 

Tephritic Subgroup – Soils that have five or more different or repetitive layers of soil material within the particle-size control section that classify as andic/vitric (substitute) particle-size classes, and the cumulative thickness of these layers is 12.5 cm or more. 

The subgroup name would be added to a subgroup, except Typic and take precedence over other second subgroup names (e.g. Tephritic Haplocryands, Tephritic Vitric Haplocryands, Tephritic Xeric Vitricryands before Humic Xeric Vitricryands)

Examples:

Other Udivitrands that have five or more repetitive or alternating layers that classify in two or more different family particle-size substitute classes in 60 percent or more of the thickness between the mineral soil surface and the shallower of the following: (a) depth of 100 cm below the mineral soil surface or (b) a densic, lithic, paralithic or petroferric contact; a fragipan, or duripan; continuous ortstein; or a petroclacic, petrogypsic or placic horizon.

Tephritic Udivitrands


Other Hapludands that have both:

1. A 1500 kPa water retention of less than 15 percent on air-dried samples and less than 30 percent on undried samples throughout one or more layers that have andic soil properties and have a total thickness of 25 cm or more within 100 cm either or the mineral soil surface or of the top of an organic layer with andic soil properties, whichever is shallower; and

2. Five or more repetitive or alternating layers that classify in two or more different family particle-size substitute classes in 60 percent or more of the thickness between the mineral soil surface and the shallower of the following: (a) depth of 100 cm below the mineral soil surface or (b) a densic, lithic, paralithic or petroferric contact; a fragipan, or duripan; continuous ortstein; or a petroclacic, petrogypsic or placic horizon.

Tephritic Vitric Hapludands

(before Vitrandic Udorthents)

Other Udorthents that have five or more repetitive or alternating layers that classify in two or more different family particle-size substitute classes in 60 percent or more of the thickness between the mineral soil surface and the shallower of the following: (a) depth of 100 cm below the mineral soil surface or (b) a densic, lithic, paralithic or petroferric contact; a fragipan, or duripan; continuous ortstein; or a petroclacic, petrogypsic or placic horizon.

Tephritic Udorthents

