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Proposed  

Amendments  
 

 
Status 

April 1,  2020 

Regional Taxonomy Committee Assessments 
West Northeast South North Central 

2016 2018 2016 2018 2016 2018 2016 2018 

1.   Densic great groups for 
Aquepts & Udepts (Stolt et 
al.) link to Status Report 

Waiting on resolution 
to densic issue 

Part 1 – approved 
w/ modification 
Part 2 & Part 3 – 
not approved 

See previous 
comments  

Approved  Approved Approved Approved Need to 
resolve 
densic issue 
first 

Not 
discussed 

2.   Histic Sulfaquents (ppt rpt) 
         link to Histic Sulfaquents 

Approved 
 
Implemented into 
draft and posted for 
review (3/31/20) 

Not pertinent to 
region/not 
reviewed 

See previous 
comments 

Had not yet been 
proposed 

Approved Not discussed Approved Had not yet 
been 
proposed 

Not 
discussed 

3.   Kandic – Oxic (Joey Shaw) 
   link to Kandic_Oxic_Proposal 

Approved 
Implemented into 
draft and posted for 
review (5/1/2020) 

Had not yet been 
proposed 

Issue 1 – approved 
Issue 2 – rejected 
as written/need 
modification 

Had not yet been 
proposed 

Approved Not discussed Approved Had not yet 
been 
proposed 

Approved 

4.   B2 – Spodosols – and – 
Spodic Horizon Designations 
(Stolt & Rabenhorst) 

      link to Status Report 

Tentatively Approved 
--following up with 
authors 

Approved with 
modification 

See previous 
comments 

Proposal 1 – approved 
Proposal 2 – suggested  
modification  
Proposal 3 – approved 

See previous 
comments 

Discussed but 
no comments 

See previous 
comments 

Provisionally 
approved 
pending 
evaluation of 
impacts 

See 
previous 

5.  Organic Soil Materials (Stolt 
and Fundamental Changes 
Group) 

link to Organic Soil Material 
 

Approved –following 
up with authors 
 

Had not yet been 
proposed 

Not approved Had not yet been 
proposed 

Approved Not discussed Approved Had not yet 
been 
proposed 

Needs 
better 
assessment 
of negative 
impacts on 
Taxonomy 
elsewhere 

https://www.nrcs.usda.gov/wps/portal/nrcs/detailfull/soils/focusteams/?cid=nrcseprd1319432


6.  Limnic Horizons & Materials 
(Ed Tallyn, Thor Thorson, et 
al.) link to Status Report 

Approved 
 
Implemented into 
draft and posted for 
review (3/31/20) 

Part 1 – approved 
Part 2 – approved 
Part 3 – approved 
Part 4 – approved 
Part 5 – approved 

See previous 
comments 

Part 1 – approved 
Part 2 – approved 
Part 3 – approved 
Part 4 – approved 
Part 5 – needs further 
investigation 

See previous 
comments 

Approved 
 

See previous 
comments 

Useful but 
needs more 
evaluation of 
impacts 

See 
previous 

7.  Surface Mantle (Scheffe-
Ditzler) link to Status Report 

Approved 
Implemented into 
draft and posted for 
review (3/31/20) 

Supported See previous 
comments 

Comments on how to 
improve wording 

See previous 
comments 

Approved See previous 
comments 

Approved See 
previous 

8.  Oxyaquic Subgroup for 
Fragiudults (Kevin Godsey, 
Scheffe) link to Status Report 

 

Approved Author should be 
provided 
feedback 

See previous 
comments 

Not discussed See previous 
comments 

Approved 
keying out 
between 
Glossic & 
Humic 

See previous 
comments 

Not discussed See 
previous 

9.  Removal of temperature 
regimes from Wassists & 
Wassents  

link to Status Report 

Approved Not discussed Not discussed Not discussed Not discussed Approved Not discussed Not discussed Not 
discussed 

10. Aquic Hapludults (Phil King 
et al.) 

link to Status Report 

Approved  
Implemented into 
draft and posted for 
review (3/31/20) 

Not discussed Not discussed Not discussed Not discussed Not discussed Not discussed Approved See 
previous 

11. Calcareous Fens (Doug 
Wysocki et al.) 

link to Status Report 

Approved  
Implemented into 
draft and posted for 
review (3/31/20) 

Not discussed Not discussed Not discussed Not discussed Not discussed Not discussed Approved See 
previous 

12. Densic materials—
definitions and nomenclature 
(Working group) 
link to Status Report, also 
Densic Working Group 

To be reviewed again 
by Regional 
Committees 2020 

Supported See previous 
comments 

Suggested improved 
wording on Decision 
Tree 

Approved Not discussed Approved Continue 
work 

Some parts 
approved 

13. Epi vs. Endo and the Densic 
Contact (Stolt et al.) 

link to Status Report 

Approved in 2015 
Implemented into 
draft and posted for 
review (3/31/20) 

Not discussed Not discussed Not discussed Not discussed Not discussed Not discussed Not approved See 
previous 

https://www.nrcs.usda.gov/wps/PA_NRCSConsumption/download?cid=nrcseprd1462616&ext=docx


14. Subaqueous Soil Revisions 
– T. Villars, Jim Turenne, 
Mark Stolt, link to Status 
Report 

Approved in 2015 
Implemented into 
draft and posted for 
review (3/31/20) 

Not discussed Not discussed Not discussed Not discussed Not discussed Not discussed Approved See 
previous 
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NSSH Part 618 Flooding & Ponding Issues


Standard (no concept change)
• Inundation Classes > Annual basis
• Identify which months the annual flooding or ponding event is most likely to occur


What did change?
• Clarify definitions, added items for subaqueous soils  revise NASIS Data Model







NSSH Part 618 Flooding Frequency Class and Month.


Frequency and month example:  
CoA – Combs fine sandy loam, 0 to 3 percent slopes, occasionally flooded


Occasional -- the chance of flooding is 5 to 50 percent in any year
Most likely months is Nov-May







NSSH Part 618 Flooding / Ponding / Continuous Inundation


Clarification or new items:
• Temporary Inundation  flooding, ponding 


• Flooding Inundation Type: overbank flow, overland flow, tidal flow


• Continuous Inundation  subaqueous
• Frequency = Permanent 
• Duration = Constant
• current Kinds: fresh water; brackish; committee recommends additional choices be 


considered.


Accept otherwise.











Accepted











Revise the Key to Subgroups for Sulfaquents
Histic epipedon and soil strength (n value and clay content) criteria should be 


evident in each Sulfaquent subgroup    


LBAA.  Sulfaquents that have a histic epipedon and in some horizons at a depth between 
20 and 50 cm below the mineral soil surface, either or both:


1. An n value of 0.7 or less; or
2. Less than 8 percent clay in the fine-earth fraction.


Histic-Haplic Sulfaquents


LBAB.  Other Sulfaquents that have, in some horizons at a depth between 20 and 50 cm 
below the mineral surface, either or both:


1. An n value of 0.7 or less; or
2. Less than 8 percent clay in the fine-earth fraction.


Haplic Sulfaquents


LBAC.  Sulfaquents that have a histic epipedon.
Histic Sulfaquents


LBAD.  Other Sulfaquents that have a buried layer of organic soil materials, 20 cm or 
more thick, within 100 cm of the mineral soil surface.  
Thapto-Histic Sulfaquents


LBAE.  Other Sulfaquents.
Typic Sulfaquents


Approved







Nominate Chair for the Standards and Taxonomy Committee for the 2020 Regional 
Conferences


NE – Chair-elect __Mike Jones_______________________________


S  – Co-Chair (NRCS) SSR3 Representative____________________________________


Co-Chair (Cooperator)_Matt Levi_________________________________







Standards and Taxonomy Committee 


Continue to meet via teleconference to complete the agenda


• Inconsistent terminology of Organic Soil Materials


• HAHT soil order “Artisols”


• Densic issues 
• Densic definition 
• Coherence classes 
• Fragments, Densic Material, Bedrock decision tree


• Wet soil order “Aquasols” (status update)
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Proposed Revisions to Kandic and Oxic Horizon Criteria 


Prepared by J.N. Shaw for  


Soil Science Society of America - Soil Taxonomy Task Force 


 
Introduction 


The kandic subsurface diagnostic horizon was introduced in the 3rd edition of the Keys to Soil Taxonomy 


(1987) based on the recommendation of the International Committee on Low Activity Clays 


(ICOMLAC).  Kandic horizons possess low activity clay dominated by kaolinite and sesquioxides, and 


share certain characteristics with argillic (relatively finer textured subsoils) and oxic (low activity clay) 


diagnostic horizons.  The kandic was established to characterize and categorize soils with subsoil 


accumulations of low activity clays, and the potential mechanisms for clay enrichment are several.  


Kandic horizons are diagnostic for placement in some Ultisols, Alfisols and Oxisols. 


 


The importance of grouping and characterizing relatively clay enriched soils with low activity mineralogy 


is evident.  Soils possessing low activity clays typically exhibit lower plasticity, water dispersion and 


swelling potential (COLE), and higher permeability, shear strength, cation leaching, anion adsorption, 


phosphate fixation, and water stable aggregates relative to soils with higher activity clays (Moorman, 


1985). Within the southeastern U.S., Hawaii, and Puerto Rico, kandic horizons are found in 83 series 


consisting mostly of well drained, upland soils in fine families of Typic subgroups of Ultisols (Fig. 1). In 


the southeastern U.S., these soils have been surveyed on over 16 million hectares mostly within the 


Piedmont and Coastal Plain physiographic provinces (Land Resource Region - P).  


 


 
Figure 1. Taxonomic placement of 83 series in Kan* Great Groups. 


Issue 1: Kandic horizon cation exchange capacity (CEC) criteria: 
The kandic horizon CEC-7 (by 1N NH4OAc pH 7) criteria was established at ≤16 cmol(+) kg-1 clay to 


reflect the activity of a clay admixture of 90% kaolinite and 10% montmorillonite using theoretical CEC 


values (7 and 100 cmol(+) kg-1, respectively) (Moorman, 1985).  An average of 49%±18 kaolinite in the 


clay fraction was found in 243 horizons within the NCSS database with CEC-7 ≤16 cmol(+) kg-1 clay 


(Shaw et al., 2016).  Hydroxy-interlayered vermiculite, gibbsite and iron oxides are also commonly found 


in clay fractions of kandic horizons (Shaw et al., 2010). 


 


Current Soil Taxonomy kandic criteria: Has an apparent CEC-7 of 16 cmol(+) kg-1 clay (by 1N NH4OAc 


pH 7) or less and an apparent ECEC of 12 cmol(+)  kg-1 clay (sum of bases extracted with 1N NH4OAc 


pH 7 plus 1N KCl-extractable Al) or less. 
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The original kandic horizon ECEC and CEC-7 criteria were proposed with “or” by ICOMLAC 


(Moorman, 1985); criteria changed to “and” in the final approval (Buol, 2002). 


 


Table 1. Evaluation of low activity horizons within the NCSS database that have >8% clay and 1500 kPa 


water/clay <0.6. 


Activity Shaw et al (2016) Kimble et al (1993) 


Horizons with a CEC-7  


of ≤16 cmol(+) kg-1 clay 


97.3% had an ECEC of ≤12 


cmol(+) kg-1 clay 


(n=1690) 


95% had an ECEC of ≤12 


cmol(+) kg-1 clay 


(n=1369) 


Horizons with an ECEC  


of ≤12 cmol(+) kg-1 clay 


46.7% had a CEC-7 of >16 


cmol(+) kg-1 clay 


(n=3087) 


36% had a CEC-7 of >16 


cmol(+) kg-1 clay 


(n=2225) 


For Oxisols, horizons with a CEC-7 


of ≤16 cmol(+) kg-1 clay 


97.6% had an ECEC of ≤12 


cmol(+) kg-1 clay 


(n=286) 


N/A 


 


 Data indicate greater than 95% of horizons that meet kandic CEC-7 meet ECEC criteria (Table 


1).   


 For a more limited data set within the NCSS database, a similar trend is seen for Oxic horizons 


(Table 1).  


 Conversely, for horizons that meet ECEC criteria, approximately 35 to 45% fail CEC criteria. 


 
Figure 2. Relationship between CEC-7 and ECEC for horizons with CEC-7 of ≤24 cmol(+) kg-1 clay (no surface 


horizons) in NCSS database for: A) all horizons, and B) Oxisols. 
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 CEC-7 of 16 cmol(+) kg-1 clay ≈ an ECEC of 9 cmol(+) kg-1 clay (Fig. 2A). Conversely, an 


ECEC of 12 cmol(+) kg-1 clay ≈ CEC-7 of 21 cmol(+) kg-1 clay (Fig. 2A). 


 For Oxisols, a CEC-7 of 16 cmol(+) kg-1 clay ≈ an ECEC of 7 cmol(+) kg-1 clay (Fig. 2B). 


 


Proposed Recommendation: Remove ECEC from kandic and oxic criteria. 


 


Other Considerations:  


 World Reference Base (WRB, additional internationally recognized soil classification 


system): 


• WRB Ferralic Horizon (Diagnostic for Ferralsols which are similar to Oxisols):  CEC 


(by 1 M NH4OAc, pH 7) of < 16 cmolc kg-1 clay and a sum of exchangeable bases (by 1 


M NH4OAc, pH 7) plus exchangeable Al (by 1 M KCl, unbuffered) of < 12 cmolc kg-1 


clay. 


• WRB Acrisols and Lixisols, similar to soils with kandic horizons: CEC (by 1 M 


NH4OAc, pH 7) of < 24 cmolc kg-1 clay. 


 


Issue 2: Increase in clay for kandic and argillic horizon criteria: 


Kandic horizons require 4% (absolute) clay increase (if <20% in overlying) while argillic horizons 


require 3% (absolute) clay increase if <15% in eluvial, and 20% (relative) if 15 to 40% in eluvial. 


Conversely, oxic horizon clay increase must fail the kandic criteria within a 15 cm vertical distance.  


 


 For soils with ≤17% in eluvial and/or overlying horizon(s), this equates to a 3 vs 4% increase for 


argillic and kandic horizons, respectively. 


 Considering the error associated with both laboratory measurement and field estimation of clay 


content, a 1% difference is unwarranted.  


 


Proposed Recommendation: Revise clay increase criteria for relatively coarse textured surfaces for 


kandic to be consistent with argillic criteria.  The transition thickness (i.e. 15 vs 30 cm) would remain 


unchanged to maintain concept of minimal increase in clay for oxics (insignificant texture differentiation) 


vs kandics. 
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Removing Inconsistencies in Terminology and Definitions of Organic Soil Materials 


Introduction 


In the last several decades, soil scientists have been conducting studies of organic soil materials 


to address critical environmental issues such as sequestration of the greenhouse gas CO2 and 


identification of hydric soils for wetland delineation. These studies form the knowledge base that 


the larger scientific community relies upon to provide an understanding of identifying hydric 


soils for wetland identification and metrics of soil carbon quantity, variability, and fluxes for 


global carbon studies and models. Critical to this knowledge base is a set of criteria, terms, and 


definitions that can be consistently applied across the three USDA-NRCS standards that we use 


to describe and classify soils: Soil Taxonomy, Field Book for Describing and Sampling Soils, 


and National Indicators of Hydric Soils. Currently, the definitions and criteria for describing and 


defining soil organic materials are not consistent across these three standards. The standards in 


Soil Taxonomy need to lead the charge in addressing these issues. 


Issue 1: Definition of Organic Soil Materials is Unnecessarily Complicated 


Organic Soil Material (less than 2.0 mm in diameter) either: 


1. Is saturated with water for <30 days (cumulative) per year in normal years and contains 


>20% (by weight) organic carbon; or 


2. Is saturated with water for >30 days (cumulative) in normal years (or is artificially 


drained) and, excluding live roots, has an organic carbon content (by weight) of: 


a. >18% if the mineral fraction contains >60 percent or more clay; or 


b. >12% if the mineral fraction contains no clay; or 


c. >12% + (clay percentage multiplied by 0.1) 


In order to apply this definition you have to know whether the soil material is saturated for more 


than 30 days (in normal years), and the clay content if it is saturated. If you are not an 


experienced soil scientist making these decisions may be fairly difficult for something as 


fundamental as determining whether the soil materials are organic or mineral. Why does the 


definition have to be this complicated? Such complexity is pervasive in Soil Taxonomy and may 


be at least partly responsible for the lack of use of Soil Taxonomy by other disciplines. 


Proposed resolution: Use a single value (12% or more SOC) to define OSM regardless if they are 


saturated or not.  


 


Issue 2. Criteria for Defining Mucky Mineral is Unnecessarily Complicated 


Like the definition of OSM, a sliding scale based on clay content is used as criteria for defining 


mucky modified mineral soil materials. Mucky modified mineral soil material that has 0 percent 


clay has between 5 and 12 percent organic carbon. Mucky modified mineral soil material that has 


60 percent clay has between 12 and 18 percent organic carbon. Soils with an intermediate 


amount of clay have intermediate amounts of organic carbon.  


Proposed resolution: Use a single value, 5% or more SOC, to define mucky modified mineral 


soil material. 


 







 


Issue 3. Defining fibric, hemic, and sapric materials 


The identification of organic soil materials and the organic matter decomposition class are 


important in the classification of soils in Soil Taxonomy (Soil Survey Staff, 2010) at the order 


(e.g., Histosols), suborder (e.g., Saprists), great group (e.g., Humaquepts), and subgroup (e.g., 


Histic Cryaquepts) levels. For determining decomposition class both pyrophosphate color and 


rubbed fiber content are necessary if there is <75% rubbed fibers. By definition, fibric soil 


materials contain three-fourths or more (by volume) fibers, or contain at least two-fifths fibers 


(by volume) after rubbing along with the appropriate pyrophosphate colors (7/1, 7/2, 8/1, 8/2, or 


8/3; pyrophosphate color index >4). Sapric soil materials must contain less than one-sixth fibers 


(by volume) after rubbing along with the appropriate pyrophosphate color (below or to the right 


of 5/1, 6/2, 7/3, 8/4, 8/5 and 8/6; pyrophosphate color index <4). 


The problem is that even though pyrophosphate color is required for determining decomposition 


class for classification of Histosols and many hydric soil indicators, few pedologists or wetland 


scientists measure or apply these data. Secondly, two studies (Lynn et al. (1974; Stolt and 


Bakken, 2014) found a low correlation (R2 = 0.41; R2 =0.18) between pyrophosphate color index 


and rubbed fiber content. Both studies examined samples collected from Histosols and concluded 


that decomposition class should be determined by rubbed fiber content only  


Proposed resolution: Define fibric, hemic, and sapric materials based on rubbed fiber content 


only. 


Issue 4. Varied use of the terms to describe organic soil materials. 


In Soil Taxonomy the terms sapric, hemic, and fibric materials are only used for Histosols. In 


Chapter 18 the subordinate distinction suffix symbols a, e, and i used to designate organic 


horizon are defined as highly decomposed, have intermediate decomposition, or are slightly 


decomposed, respectively. We assumed the designations came from the “a” in sapric, the “e” in 


hemic, and the “i” in fibric, but these terms are not used in the definitions. To further clarify this 


we referred to the Field Book for Describing and Sampling Soils (Schoeneberger et al., 2012) 


and the Field Indicators of Hydric Soils in the United States (NTCHS, 2010). The Field Book 


does not use the terms sapric, hemic, or fibric at all and suggests for organic layers that are 


saturated <30 days to use highly (Oa), moderately (Oe), and slightly (Oi) decomposed plant 


material (Schoeneberger et al., 2012). For mineral and organic soils that are saturated for >30 


days the Field Book indicates users document organic soil materials as muck (Oa), mucky peat 


(Oe), or peat (Oi). The Field Indicators glossary has both sets of terms, but for the terms sapric, 


hemic, and fibric the reader is referred to the definitions under muck, mucky peat, and peat, 


respectively (NTCHS, 2010). The terms are used (sometimes interchangeably) in the Field 


Indicators for Histosols, soils with histic epipedons, and other mineral soils. For example, in the 


user notes for indicator A9-1 cm Muck it is written “Muck is sapric material….Hemic soil 


material (mucky peat) and fibric soil material (peat) do not qualify”.  


Thus, the terms that are used for organic materials can vary between sapric, muck, or highly 


decomposed; hemic, mucky peat, or intermediate decomposition; and fibric, peat, and highly 


decomposed depending on the standard that is used, whether the soils are Histosols or mineral 


soils, and whether the soils are saturated for more than 30 days.  







The term “peat” is broadly used by a range of scientists to refer to any thick organic soil 


materials, and in many cases these soils would be Histosols (peat bogs, peatlands). Peat is a 


heterogeneous mixture of more or less decomposed plant (humus) material that has accumulated 


in a water-saturated environment and in the absence of oxygen (www.peatsociety.org/peatlands-


and-peat/what-peat). Likewise, muck has a number of meanings, often thought about as slimy or 


oozy soil materials with or without connotations to organic soil materials. Sapric, hemic, and 


fibric materials in a soils context are essentially only used by the soil science community.  


Proposed resolution: In Soil Taxonomy only use the terms sapric, hemic, and fibric to describe 


organic soil materials. These terms are to be used for mineral and organic soils. 


Replies to initial comments regarding the four proposals 


The proposals for Removing inconsistencies in terminology and definitions of organic soil 


materials were solicited to over 80 national and international soil scientists. Most of the 


comments that came back were about the sliding scale used for wet soils. The proposal suggested 


a single SOC value be used for both wet and dry organic soil materials.  The big question from 


those that reviewed the proposals was: if a single value is going to be used to define mineral 


from organic soil materials, what should that single value be? Others asked: why was there a 


sliding scale to start with? Similar questions were asked about mucky modified mineral soil 


materials. 


 


To try to answer these questions we searched the literature and analyzed the USDA-NRCS soil 


characterization database at the Kellogg Soil Survey Lab (KSSL). Our literature search was not 


very fruitful in locating evidence for the sliding scale. The sliding scale was used as early as the 


7th Approximation of Soil Taxonomy (1960). At that time, the sliding scale was stated as 30% 


organic matter if the horizon had 50% clay and 20% organic matter if there was no clay, with 


intermediate clay contents requiring proportional amounts. Interestingly, the same definition was 


used for identifying O horizons in mineral soils in Soil Taxonomy (1975), with both the 7th 


Approximation and Soil Taxonomy stating that definitions for O horizons in organic soils are not 


defined here and currently under discussion. In Soil Taxonomy (1975), the sliding scale for 


separating organic soil materials from mineral soil materials was the same as is currently used. 


Why there was a difference in the way the sliding scale was used between defining organic soil 


materials and defining organic horizons of mineral soils is unclear. Was this intentional, or was 


the later just a holdover from the 7th Approximation?  


 


Regardless of the history, we expected that the KSSL data should provide some reasoning for 


using a sliding scale.   


 


Notes about the KSSL characterization data used to examine the definition of OSM:  


 3137 samples with >12% organic carbon.  


 Of those, 73% (2303) were designated as an O horizon.  


 Oa horizons made up 48% of the samples (mean SOC was 33%), 29% Oe (mean SOC = 


37%), and 23% were Oi (mean SOC = 43%).  


 70% of the samples did not have particle size data;  


 69% of the samples had >20% SOC; 25% had SOC contents between 12 and 18% (of 


these 32% did not have particle size data).  


For the mucky modified question we used over 60 samples from A horizons in the RaCa dataset.  



http://www.peatsociety.org/peatlands-and-peat/what-peat

http://www.peatsociety.org/peatlands-and-peat/what-peat





 


The graphs below were developed from samples that had clay contents <60% and SOC contents 


between 12 and 18%. 
  


 


Figure 1. Of those samples between 12 and 18%, 46% of the time clay contents were 10% or 


less, and 73% of the time 20% or less. If these data are representative of most soils with horizons 


rich in SOC, which we assume they are, developing a sliding scale for clay content greater than 


20% appears unnecessary. 
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Figure 2. 50% of the samples were <14% SOC. The mean was 14.4% and the median 13.9%.  
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Figure 3. There is no relationship between bulk density and SOC for samples with SOC contents 


between 12 and 18%. Mean bulk density is 0.54 g/cc. 


Mean bulk density (0.54 g/cc) and the minimum SOC content (12%) were used to estimate how 


much of the volume of a sample is represented by the soil organic matter (SOM) for the 


minimum amount of SOC by weight. The bulk density mean was calculated from samples 


having between 12 and 18% SOC. Mineral particle density was assumed to be 2.5 g/cc, and by 


weight SOM was twice that of SOC (for O horizons many of our data sets support this 


assumption).  Based on these assumptions, and the bulk density mean, approximately 84% of the 


volume of a soil sample with 12% SOC is related to SOM. Thus, although by weight SOC is 


only 12%, the sample is clearly dominated (84%) by SOM.  
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Figure 4. There was essentially no relationship between CEC vs SOC content. The CEC was 


based on BaCl2 at pH 8.2 and sum of the bases. 


  


R² = 0.0181


0


50


100


150


200


250


300


12 13 14 15 16 17 18


C
EC


 c
m


o
l+


/k
g


SOC (%)







 


Figure 5. SOC vs Clay for samples with between 12 and 18% SOC (518 samples).  Based on the 


R2 value there is no apparent relationship between clay content and SOC. Using the sliding scale 


(indicated by the dark blue line), 36% of these samples would not be considered organic soil 


materials.  
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Figure 6. Clay content vs SOC content. These samples were collected during the rapid carbon 


analysis study by the USDA-NRCS. The samples were from A horizons of soils considered 


occurring in wetlands. There is no significant relationship between clay content and SOC 


content.  


  







 


Figure 7. Samples collected during the rapid carbon analysis study. These samples were 


collected from A horizons of soils considered occurring in wetlands. For the samples <5% SOC, 


there were 570 samples. For those between 6 and 12% SOC there were 102 samples.  There is a 


weak but significant relationship between bulk density and SOC (%) in the samples with a SOC 


content <6%. There is no relationship between samples having 6 to 12% SOC. The two 


regression lines would intersect at about 5% SOC.  Our current criteria for adding mucky 


modified designations to sample textures starts at 5% (depending on clay contents). The data 


suggest that there is no meaningful relationship between SOC content and either bulk density or 


clay content.  This draws into question the use of a sliding scale of SOC content based on clay 


content. Our proposal is to drop the sliding scale of SOC for defining soil materials requiring a 


mucky modifier. Any mineral soil material having 5% or more SOC would require a mucky 


modifier.  


  







Summary 


The data presented here for defining OSM came from the KSSL and were for samples with SOC 


contents of greater than 12%. 


Almost half (48%) of the O horizons were Oa horizons. 


75% of the samples had SOC contents >18%. 


In samples having between 12 and 18% SOC contents, there appears to be no relationship 


between SOC contents and soil properties such as bulk density, clay content, and CEC.  


In samples having between 12 and 18% SOC contents, there is more than 5 times more volume 


contributed by SOM than the mineral component.  


70% of the samples with SOC contents between 12 and 18% had clay contents <20%  


50% of the samples with SOC contents between 12 and 18% had SOC contents <14%.  


36% of the 518 samples with SOC contents between 12 and 18% fell below the sliding scale line 


and would not meet the criteria as OSM. 


The data presented here for the mucky modifier question represent over 600 samples collected 


during the RaCa initiative. These samples were collected from A horizons of soils that were 


considered developed in wetlands. The SOC contents were all <12% SOC. 


The questions: 


Do we need a sliding scale based on clay content to identify OSM? 


There is no obvious literature that explains the need for a sliding scale. The data suggest that 


there is no advantage to using the sliding scale in regard to auxiliary properties such as clay 


content, bulk density, or CEC.  


If not a sliding scale, what minimum SOC value do we use to define OSM? 


There doesn’t seem to be any trends in relationships between SOC contents and properties such 


bulk density and CEC. If a value greater than 14% was chosen, half the samples with SOC 


contents between 12 and 18% would be deemed mineral. Presently the lowest value for SOC of 


OSM is 12%. At this value the soil material would still be dominated by organic matter (> 80% 


of the volume). This suggests best choice for a single value is 12%. 


Do we need a sliding scale based on clay content to identify SOC content required to meet 


mucky modified texture criteria? If not, what minimum SOC value do we use? 


There is no obvious literature that explains the need for a sliding scale. The data suggest that 


there is no advantage to using the sliding scale. The point where the relationship between bulk 


density and SOC appears to end at about 5% SOC. This is the current lower limit of SOC content 


for mucky modified, thus it stands to reason to use 5% or more SOC to define mucky modified. 








Status Report of Soil Taxonomy Amendments and Proposals 


Ken Scheffe, National Soil Classification Specialist (Soil Taxonomy) 


December 13, 2017 before Ken Scheffe’s retirement in January 2018 


(Comments on the following amendments were made in Jan and Feb 2020 as part of the updating 


process for publishing the 13th Keys to Soil Taxonomy, which is scheduled for publication early 2021). 


The following are the errata, amendments, pending proposals, and other issues needing addressed for 


the Keys to Soil Taxonomy, 12th Edition since it was released and printed in 2014 up until the date of this 


report.  It is somewhat difficult to provide the definitive documentation of approval status from the 


NCSS Regional and National NCSS Conferences.   


 


12th Keys to Soil Taxonomy Errata  


1. The subgroup “Anthropic Udorthents”, Chapter 8, page 147, was inadvertently left out.  It 


should be inserted as indicated below with the code LEFD. It occurs after the subgroup of 


Anthrodensic Udorthents (LEFC) and before the subgroup Anthroportic Udorthents (Now 


to be re-coded LEFE). Codes for other Udorthents subgroups that follow it must be 


adjusted accordingly. 


 LEFD.        Other Udorthents that have an anthropic epipedon. 


       Anthropic Udorthents 


2. Based upon a policy decision by SSD management to accept the proposal for a master vesicular 


horizon (V) the paragraphs describing the A horizon in Chapter 18, page 335 were returned to 


the definition that was used in the 11th edition of the KST. The updated definition shown in the 


printed 12th edition was reverted back to the following: 


 


A horizons: Mineral horizons that have formed at the surface or below 


an O horizon. They exhibit obliteration of all or much of the original rock 


structure* and show one or both 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) 


or (2) properties resulting from cultivation, pasturing, or similar kinds of 


disturbance. 


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 areas of 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 layer, 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 


Commented [DC-NLN1]: This was entered by Ken. There 
is a question now about the correct keying order which 
Curtis was going to look into with Galbraith. However, given 
the current criteria for an Anthropic epipedon, it seems to 
me that if Anthroportic comes first it would be impossible to 
get to Anthropic. As presented now, it is at least possible to 
get to Anthroportic, but only under circumstances where 
the HTM fails Anthropic by having structure too large, or n-
value too high. 
 
Maybe the Anthropic is not defined correctly. Note item 3 
on page 36  describes the concept of Anthropic as having 
artifacts or middens, but the actual required characteristics 
(pp 7&8) indicate they are optional. Current criteria result in 
almost all HTM being an Anthropic. If artifacts or middens 
were required, then much less HTM would qualify as 
Anthropic. In that case I think having Anthropic first (as it is 
now) would work fine. 


Commented [MC-NLN2R1]: Will follow-up with author. 
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alluvial or eolian deposits that retain fine stratification are not 


considered to be A horizons unless cultivated. 


 


It is recommended that the next edition of the Keys to Soil Taxonomy, this definition be re-


visited to see if it still conveys the concepts of the A horizon.  In addition, the approved 


description of the master vesicular horizon (V horizon) needs revisited and included in Chapter 


18- Designations for Horizons and Layers, beginning on page 335.  The definition of master V 


horizon is found in the Soil Survey Manual, 2017 on page 94, and is as follows: 


V Horizons 


 V horizons are mineral horizons that formed at the soil surface or below a layer 


of rock fragments (e.g., desert pavement), a physical or biological crust, or recently 


deposited eolian material. They are characterized by the predominance of vesicular pores 


and have platy, prismatic, or columnar structure. 


 Porosity in a V horizon may include vughs and collapsed vesicles in addition to 


the spherical vesicular pores. V horizons formed in eolian material but may be underlain 


by soil horizons that formed in residuum, alluvium, or other transported materials. Because 


of their eolian origin, they are typically enriched in particle-size fractions ranging from silt 


through fine sand. Rarely, the V horizon is massive rather than structured. The structural 


arrangement of particles and vesicular porosity differentiates this horizon from the loose, 


unaltered eolian deposits that may occur above it. Underlying B horizons commonly have 


redder hues than the V horizon and lack vesicular pores (Turk et al., 2011). 


 Transitional and combination horizons with V horizon material occur in certain 


circumstances. Although uncommon, an AV or VA horizon may occur. It is both enriched 


in organic matter and contains vesicular pores. BV or VB horizons may indicate vesicular 


horizons that contain clay or carbonate coatings, or other properties of the underlying B 


horizon. EV or VE transitional horizons may also occur, especially in sodic soils.  


 Combination horizons of the V horizon with A, B, or E horizons may occur in 


bioturbated zones, such as shrub islands or areas where surface cover associated with the 


vesicular horizon (e.g., desert pavement) is patchy. Vesicular pores have been observed 


to reform quickly after physical disruption (Yonovitz and Drohan, 2009). 


 


3. Oxyaquic subgroup criteria for Oxyaquic Haplustepts, chapter 11, page 200. The “or both” part 


of the criteria appears inadvertently deleted.  For consistency in the Oxyaquic subgroup criteria, 


likely should read as: (note bold underlined) 


 


KDEJ. Other Haplustepts that in normal years are saturated with water 


in one or more layers within 100 cm of the mineral soil surface for 


either or both: 


 1. 20 or more consecutive days; or 


 2. 30 or more cumulative days. 


Oxyaquic Haplustepts 


 


4. Formatting problem in Chapter 12, page 249 on subgroup Vitrandic Calcixerolls.  


Item #2 and #3 for the Vitrandic criteria were run together.  Should read as 


follows: 


IFDG.  Other Calcixerolls that have, throughout one or more horizons 


with a total thickness of 18 cm or more within 75 cm of the mineral soil 


surface, one or both of the following: 
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1.  More than 35 percent (by volume) particles 2.0 mm or 


larger in diameter, of which more than 66 percent is cinders, 


pumice, and pumice-like fragments; or  


2.  A fine-earth fraction containing 30 percent or more 


particles 0.02 to 2.0 mm in diameter, of which 5 percent or 


more is volcanic glass, and  


3.  [(Al plus 1/2 Fe, percent extracted 


by ammonium oxalate) times 60] plus the volcanic glass 


(percent) is equal to 30 or more. 


Vitrandic Calcixerolls 
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Approved Amendments 
A. Aquic Hapludults – (Phil King) 


Aquic Hapludults – Phil King et al.  


12th Keys to Soil Taxonomy 


CHAPTER 10. Ultisols, Page 292 


HCGE. Other Hapludults that: 


 


1. Have a texture class (fine-earth fraction) of coarse sand, sand, fine sand, loamy coarse sand, loamy 


sand, or loamy fine sand throughout a layer extending from the mineral soil surface to the top of an 


argillic horizon at a depth of 50 to 100 cm; and 


 


2. In one or more layers within 100 cm of the mineral soil surface, one or both of the following: 


 a. Redox concentrations and aquic conditions for some time in normal years (or artificial 


drainage);  


 or 


 b. Redox depletions with a color value, moist, of 4 or more and chroma of 2 or less and aquic 


conditions for some time in normal years (or artificial drainage). 


Aquic Arenic Hapludults 


 


HCGF. Other Hapludults that have, in one or more layers within 100 cm of the mineral soil surface, 


one or both of the following: 


 


1. Redox concentrations and aquic conditions for some time in normal years (or artificial drainage);  


or 


2. Redox depletions with a color value, moist, of 4 or more and chroma of 2 or less and aquic 


conditions for some time in normal years (or artificial drainage). 


Aquic Hapludults 
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B. Calcareous Fens – (Doug Wysocki) 
Calcareous Fens – Doug Wysocki et al. 


 


12th Keys to Soil Taxonomy  


CHAPTER 8. Entisols, Page 135 


Key to Suborders 


 


LA.  Entisols that have a field observable water table 2 cm or more above the soil surface for more 


than 21 hours of each day in all years. 


Wassents, p. 154 


CHAPTER 10. Histosols, Page 167 


Key to Suborders 


 


BB.  Other Histosols that have a field observable water table 2 cm or more above the soil surface for 


more than 21 hours of each day in all years. 


Wassists, p. 154 


 


CHAPTER 17. Soil Family and Series Differentia and Names, Page 332 


 


Reaction Classes 


 


Reaction classes are used in all families of Histosols and Histels. The three classes recognized are 


defined in the following key: 


 


A. Histosols that have field reaction (effervescence) with dilute HCl (indicative of secondary 


carbonates) throughout the surface tier. 


Kalkic 


or 


B. Histosols and Histels that have a pH value, on undried samples, of 4.5 or more (in 0.01 M CaCl2) in 


one or more layers of organic soil materials within the control section for Histosols. 


 Euic 


or 


C. All other Histosols and Histels. 


Dysic 
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1) Are Histels purposely not included in item A? If so, we 
need to revise the introductory paragraph to say “some 
Histels” and we probably should make it clearer here that 
they are excluded (“Histosols but not Histels”). 
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3)It specifies the entire surface tier. Note that the surface 
tier definition (p. 25) includes any recent mineral deposit. 
Is that okay?  
4) Since this is a new term, maybe a footnote about it’s 
origin (Greek?, Latin?) would be useful to include. 
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C. Episaturation vs. Endosaturation over the Densic Contact  
Epi vs. Endo and the Densic Contact – Mark Stolt et al. 


 


(with edits by Ken Scheffe) 


 


12th Keys to Soil Taxonomy,  


CHAPTER 3-Horizons and Characteristics Diagnostic for the Higher Categories, Pg. 26 


Three types of saturation are defined: 


a. Endosaturation.—The soil is saturated with water in all layers from the upper boundary of 


saturation to a depth of 200 cm or more from the mineral soil surface, or to paralithic or lithic 


contact, whichever is shallower. 


b. Episaturation.—The soil is saturated with water in one or more layers within 200 cm of the 


mineral soil surface and also has one or more unsaturated layers, with an upper boundary above 


a depth of 200 cm, below the saturated layer. The zone of saturation, i.e., the water table, is 


perched on top of a layer of relatively low hydraulic conductivity impermeable layer, including 


non-cemented discontinuities, pedogenic horizons, and densic contacts. 


c. Anthric saturation.—This term refers to a special kind of aquic condition that occurs in soils 


that are cultivated and irrigated (flood irrigation). Soils with anthraquic conditions must meet 


the requirements for aquic conditions and in addition have both of the following: 


     (1) A tilled surface layer and a directly underlying slowly permeable layer that has, for 3 


months or more in normal years, both: 


(a)   Saturation and reduction; and 


(b)   Chroma of 2 or less in the matrix; and 


     (2) A subsurface horizon with one or more of the following: 


(a)   Redox depletions with a color value of 4 or more, moist, and chroma of 2 or less in 


macropores; or 


(b)   Redox concentrations of iron and/or manganese; or 


(c)   2 times or more the amount of iron (extractable by dithionite-citrate) than is 


contained in the tilled surface layer. 


 


12th Keys to Soil Taxonomy, Chapter 4-Identification of the Taxonomic Class of a Soil, Pg. 37 


In the “Key to Soil Orders” and the other keys that follow, the diagnostic horizons and the 
properties described mentioned do not include those occurring below a any densic, lithic, 
paralithic, or petroferric contact, or below a densic contact excepting soil moisture state (aquic 
conditions). The properties of buried soils and the properties of a surface mantle are considered 
on the basis of whether or not the soil meets the meaning of the term “buried soil” given in 


chapter 1. 
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D. Subaqueous Soil Revisions (Proposal by T. Villars, J. Turenne, and M. Stolt) 


Subaqueous Soil Revisions – Jim Turenne, Mark Stolt, et al.  


 


12th Keys to Soil Taxonomy 


CHAPTER 4 Identification of the Taxonomic Class of a Soil, Pg. 40 
(Revision to the Key to Soil Orders under Chapter 4-Identification of the Taxonomic Class of a Soil for the 
Inceptisols order is proposed to add wording to exclude subaqueous soils from the Inceptisols order.  )  
 
K. Other soils that do not have a positive water potential at the soil surface for more than 21 hours each 
day in all years and that have either: 
 1. One or more of the following 


Inceptisols, p. 173 


CHAPTER 8 Entisols, Pg. 135 


Key to Suborders 


LA. Entisols that have a field observable water table 2 cm or more above the soil surface for 


more than 21 hours of each day in all years. 


Wassents, p. 154 


(The proposal above affects Wassents, having come about through the proposal on calcareous 


fens – Wysocki, et al). 


 


Wassents 


Key to Great Groups 


(Not discussed specifically at the National Conference and only concern from regional conference 


was whether this change had been investigated in other regions (outside NE US).  I don’t believe 


this to be an issue.  It resolves a question regarding the maximum salinity for what are felt 


should be freshwater subaqueous soils, setting the maximum EC at 0.6 dS/m in a 1:5 soil to 


water mixture.) 


 


LAA. Wassents that have, in all horizons within 100 cm of the mineral soil surface, an electrical 


conductivity of less than 0.6 dS/m in a 1:5 (soil: water), by volume, supernatant (not extract).  


Frasiwassents, p. 154 


Frasiwassents, Pgs. 154-155 


Key to Subgroups 


 


LAAA. Frasiwassents that have both: 


 1. A color value, moist, of 3 or less and a color value, dry, of 5 or less (crushed and 


smoothed sample) either throughout the upper 18cm of the mineral soil (unmixed), or between 


the mineral soil surface and a depth of 18cm after mixing; and 


 2. In all horizons at a depth between 20 and 50 cm below the mineral soil surface, both 


an n value of more than 0.7 and 8 percent or more clay in the fine-earth fraction. 


Humic Fluic Frasiwassents 


 


LAAB. Frasiwassents that have a color value, moist, of 3 or less and a color value, dry, of 5 or less 


(crushed and smoothed sample) either throughout the upper 18cm of the mineral soil 


(unmixed), or between the mineral soil surface and a depth of 18cm after mixing. 


Commented [DC-NLN13]: Done. This is probably fine. I 
have expected that someone would propose “Wassepts” for 
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Humic Frasiwassents 


 


LAAC. Frasiwassents that have, in all horizons at a depth between 20 and 50 cm below the 


mineral soil surface, both an n value of more than 0.7 and 8 percent or more clay in the fine 


earth fraction.  


Fluic Frasiwassents 


Renumber remaining Frasiwassents… 


LAAC.  LAAD.  LAAE. LAAF. LAAG. LLAH. 


 


Key to Suborders 


BA. Histosols that are saturated with water for less than 30 cumulative days during normal years 


(and are not artificially drained). 


Folists, p. 168 


BB. Other Histosols that have a field observable water table 2 cm or more above the soil surface 


for more than 21 hours of each day in all years. 


Wassists, p. 171 


Frasiwassists 


Key to Subgroups 


BBAA. Frasiwassists that have a layer of mineral soil material 30 cm or more thick that has its 


upper boundary within the control section, below the surface tier. 


Terric Frasiwassists 


BBAB. (Continue unchanged) 


BBAC. 


BBAD. 


 


Haplowassists 


Key to Subgroups 


BBCA. Haplowassists that have a horizon or horizons, with a combined thickness of 15 cm within 


100 cm of the soil surface, that contain sulfidic materials 


Sulfic Haplowassists 


 


BBCB. Other Haplowassists that have a layer of mineral soil material 30 cm or more thick that 


has its upper boundary within the control section, below the surface tier. 


Terric Haplowassists 


BBCC. (Continue unchanged) 


BBCD. 


BBCE. 


 


Sulfiwassists 


Key to Subgroups 


BBBA. Sulfiwassists that have a layer of mineral soil material 30 cm or more thick that has its 


upper boundary within the control section, below the surface tier. 


Terric Sulfiwassists 


BBBB. (Continue unchanged) 
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BBBC. 


BBBD. 


 


Chapter 17, Pg. 319, Change to Family PSC to accommodate Wassents 


(No changes in A through E) 


E. For other soils that have an argillic or natric horizon that has its lower boundary at a depth of 


less than 25 cm from the mineral soil surface: Between the upper boundary of the argillic or 


natric horizon and a depth of 100 cm below the mineral soil surface or a root-limiting layer, 


whichever is shallower; or 


F.  For Wassents, between the mineral soil surface and the shallower of the following: (a) a 


depth of 100 cm below the mineral soil surface or (b) a root-limiting layer. 


G. All other mineral soils: Between the lower boundary of an Ap horizon or a depth of 25 cm 


below the mineral soil surface, whichever is deeper, and the shallower of the following: (a) a 


depth of 100 cm below the mineral soil surface or (b) a root-limiting layer. 


Control Section for Calcareous and Reaction Classes, Pg. 329 


The control section for the calcareous class is one of the following: 


1. All Gelisols (except for Histels) and all Gelic suborders and Gelic great groups and Wassents 


suborder: The layer from the mineral soil surface to a depth of 25 cm or to a root-limiting layer, 


whichever is shallower. 


 


In a Nutshell: 
Additional or changed requirements, and taxa for Frasiwassents 


• Raise salinity level permitted in Frasiwassents from 0.2 dS/m to 0.6 dS/m for 1:5 soil:water 
supernatant. 


•  Introduction of "Fluic"  in place of  "Hydric" subgroup for high n value) 
o Humic Fluic Frasiwassents 
o Fluic Frasiwassents 
o This concept of Fluic (high n values) should probably be considered for all high n value 


classes including the Hydrowassents Great Group (e.g. "Fluiwassents") 
• Add Terric subgroups to Wassists  


o Terric Frasiwassists 
o Terric Haplowassists 
o Terric Sulfiwassists 


 Family Particle size control section for Wassents 
• New criteria in Particle size control section for soils in Wassents (now item F, before all other 


mineral soils, now Item G) 
o  PSC is mineral soil surface to a depth of 100 cm, or root limiting layer, which is shallower. 
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E.  Surface Mantle Clarification   (Initiative by Ditzler and Scheffe) 
 


Surface Mantle Clarifications – Craig Ditzler, Ken Scheffe  


 


Chapter 1, Page 2 


Buried Soils 
 


A buried soil is a sequence of genetic horizons in a pedon that is covered with a surface mantle of new soil 


material (defined in chapter 3 and below) that is 50 cm or more thick, a plaggen epipedon (defined in 


chapter 3), or a layer of human transported material (defined in chapter 3) that is 50 cm or more thick. The 


rules for the taxonomic classification of pedons that include a buried soil are given in chapter 4. 


 


Surface Mantle of New Soil Material 
 


A surface mantle of new soil material is a layer of naturally deposited mineral material that is largely 


unaltered, at least in the lower part. It may have a diagnostic surface horizon (epipedon) and/or a cambic 


horizon, but it has no other diagnostic subsurface horizons, all defined in chapter 3. However, there remains 


a layer 7.5 cm or more thick that fails the requirements for all diagnostic horizons, as defined later, 


overlying a genetic horizon sequence that can be clearly identified as a buried soil in at least half of each 


pedon. The recognition of a surface mantle should not be based only on studies of associated soils. A 


surface mantle of new soil material that does not have the required thickness specified for buried soils can 


be used to establish a phase of a soil series, or even another soil series, if the mantle affects use and 


management of the soil. 


 


Surface Mantle of Human Transported Material 
 
Human transported material (defined in chapter 3) is a layer of material intentionally deposited by humans. 


It consists of mineral and/or organic soil material. To be treated as a mantle in the context of determining 


whether a buried soil is present it must be largely unaltered, at least in the lower part. It may have a 


diagnostic surface horizon (epipedon) and/or a cambic horizon, but it has no other diagnostic subsurface 


horizons, all defined in chapter 3. However, there remains a layer 7.5 cm or more thick that fails the 


requirements for all diagnostic horizons, as defined later, overlying a genetic horizon sequence that can be 


clearly identified as a buried soil in at least half of each pedon. Human transported material that does not 


have the required thickness specified for buried soils can be used to establish a phase of a soil series, or 


even another soil series, if the human transported material affects use and management of the soil.  


Regardless of whether pedogenic development has taken place within the lower 7.5 cm, human transported 


material maintains its status as a diagnostic material as described in chapter 3. Only its status as a kind of 


surface mantle for the consideration of the presence of a buried soil is affected. 


 


Chapter 23, Page 7 


 


Diagnostic Surface Horizons: The Epipedon 
The epipedon (Gr. epi, over, upon, and pedon, soil) is a horizon that forms at or near the surface and in 


which most of the rock structure has been destroyed. It is darkened by organic matter or shows evidence of 


eluviation, or both. Rock structure as used here and in other places in this taxonomy includes fine 


stratification (5 mm or less thick) in unconsolidated sediments (eolian, alluvial, lacustrine, or marine) and 
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saprolite derived from consolidated rocks in which the unweathered minerals and pseudomorphs of 


weathered minerals retain their relative positions to each other.  


Any horizon may be at the surface of a truncated soil. The following section, however, is concerned with 


eight diagnostic horizons that have formed at or near the soil surface. These horizons can be covered by a 


surface mantle of new soil material or a surface mantle of human transported material, both described in 


chapter 1. If the surface mantle has rock structure, the top of the epipedon is considered the soil surface 


unless the mantle meets the definition of buried soils in chapter 1. If the soil includes a buried soil, the 


epipedon, if any, is at the soil surface and the epipedon of the buried soil is considered a buried epipedon 


and is not considered in selecting taxa unless the keys specifically…..  


 


Chapter 4, Page 37 
 


In the “Key to Soil Orders” and the other keys that follow, the diagnostic horizons and the properties 
mentioned do not include those below any densic, lithic, paralithic, or petroferric contact. The properties of 
buried soils and the properties of a surface mantle of new material or a surface mantle of human-transported 
material are considered on the basis of whether or not the soil meets the meaning of the term “buried soil” 
given in chapter 1. 


 


If a soil has a surface mantle of new material or a surface mantle of human-transported material and is 


not a buried soil, the top of the original surface layer is considered the “soil surface” for determining depth 


to and thickness of diagnostic horizons and most other diagnostic soil characteristics. The only properties of 


the surface mantle of new material or the surface mantle of human-transported material that are considered 


are soil temperature, soil moisture (including aquic conditions), and any andic or vitrandic properties and 


family criteria. 


 


 


Index, page 358 


S 
Surface mantle of new soil material.............................................2 
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New Proposals for Changes in Soil Taxonomy for 2016 Regional Meetings 
 


1. Proposed Densic Great Groups of Udepts and Aquepts – Mark H. Stolt, Deborah Surabian, 


Donald Parizek, James Turenne, and Jacob Isleib  


Proposed Densic Great Groups of Udepts and Aquepts – Mark H. Stolt, Deborah Surabian, Donald 


Parizek, James Turenne, and Jacob Isleib 


 


What is the issue? 


 Densic contacts are not recognized in Soil Taxonomy in the classification hierarchy. 


What is the fix? 


 For the Udepts and Aquepts Suborders, develop appropriate Great Groups and 


corresponding Subgroups for soils with densic contacts within 100 cm of the soil surface  


 (new subgroups:  Densiaquepts, Densiudepts). 


What is the cost? 


 Impact may be significant in northeastern glaciated regions. 


 


In a Nutshell:  


Introduction of Densic horizon (contact at <100cm) diagnostic great group in Aquepts, Udepts 
(key out last) 


• Densiaquepts 
o Aeric Densiaquepts 
o Humic Densiaquepts 
o Typic Densiaquepts 


• Densiudepts  
o Aquic Densiudepts 
o Humic Densiudepts 
o Typic Densiudepts 


 


  


Commented [DC-NLN33]: The only nonpedogenic root-
limiting layers currently recognized with subgroups are 
“lithic” and (recently) “Anthrodensic”. Paralithic contacts, 
densic contacts, and manufactured layer contacts are 
included in shallow families (if not too deep to qualify) and 
in the  
definitions of many soil series. 
     All other pedogenic root limiting layers (fragipan, 
petrocalcic, duripan, petroferric, etc.) are recognized at the 
great group or subgroup level. [Soil Taxonomy, 2nd ed (p. 
155) indicates lithic subgroups are a kind of intergrade 
towards areas of non-soil (rock outcrop), justifying their 
seemingly contradictory place in Taxonomy.] 
     The inclusion of pedogenic root-limiting layers but not 
nonpedogenic root-limiting layers in the keys shows a 
strong bias toward the recognition of pedogenic processes 
in the categories above the family, reflecting our focus on 
pedology and soil forming processes. A built-in bias that is, 
in my opinion, justified. 
     My personal preference is to stick with the focus on 
pedogenic horizons. However, I can understand the 
motivation for expanding the taxa to include these 
nonpedogenic, but important, layers. If you go this 
direction, here are a few thoughts to consider: 


1. If you set up densic subgroups, it will seem odd to not 
also have paralithic subgroups. Also. manufactured 
contacts should probably be included, either as their own 
thing or maybe part of the Anthrodensic concept.  
2. Review the criteria and use of the shallow family and 
adjust the wording if needed. 
3. There will probably be some temptation to recognize 
different categories within densic and paralithic 
materials. This may pull you into a rabbit hole better left 
to geologists. The Densic workgroup is dealing with this in 
the context of horizon nomenclature which allows you to 
be more subjective in the application of whatever rules 
they suggest. However, in the taxonomic keys you will 
have to define these things in clear, 
observable/measurable non-subjective ways. This is a 
higher standard than for horizon nomenclature and will 
be getting outside the focus on pedology. 


Commented [MC-NLN34R33]: Will follow-up with 
authors. 
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2. Proposed Changes for Spodosols and Spodic Horizon Designations – Mark H. Stolt and 


Martin C. Rabenhorst  


 
Proposed Changes for Spodosols and Spodic Horizon Designations – Mark H. Stolt and 


Martin C. Rabenhorst  


  


What is the issue? 


 Many Aquods lack sufficient iron to produce redoximorphic features; the maximum Fe 


content in Alaquods and Alorthods is currently set too low for many taxa to meet; there is 


ambiguity in distinguishing Bh from Bhs horizons in the field with current definition. 


What is the fix? 


 Require Aquods to only meet Aquic Conditions (remove redoximorphic feature 


requirement); redefine the requirement for Alaquods and Alorthods to require <0.1% 


ammonium oxalate extractable (AOE) Fe, or 3 times more AOE Al than Fe; refine distinction and 


definition of Bh and Bhs horizons 


What is the cost? 


 Some Spodosols will need evaluation and reclassification. 


 


In a nutshell: 


 Changes to Spodosols and spodic horizons 


 • For Aquods - require only aquic conditions and not redox features or albic within 50cm 


 • For Alaquods or Alorthods - change Fe and Al requirements to require <0.1% AOE Fe,  


 or 3 times the Al as Fe. 


 • Change criteria for Bh and Bhs (and Bkm and Bhsm) horizons 


  ○ In the field, use color, instead so Fe and Al (sesquioxides) to distinguish Bh and 


 Bhs.  (Bh  with little or no iron-" black colors"; Bhs - Fe and Al - "redder colors") 


  


Commented [DC-NLN35]: This multipart proposal 
should be explored further. There are 164 Aquod OSD’s 
representing quite a large part of the USA. And of course, 
there are many Aquods internationally. So, you really need 
wider review to determine likely impacts. A few thoughts to 
consider: 


1. It makes sense that Fe and Mn are pretty much gone in 
the sandy horizons described here, especially in the 
Alaquods, leaving little chance to form a redox 
concentration. I think one can argue however that the 
albic horizons in these wet, sandy soils are themselves a 
very large redox depletion and would meet the criteria for 
“redox features” (at least as I interpret it). The processes 
forming these albic horizons (significant reduction due to 
redox processes and removal of iron) is a bit different 
from those formed in better drained soils. 
2. I wonder if there is still enough iron present to react 
with alpha-alpha-dipyridyl? If so, it satisfies the 
requirement for redox features under Aquic conditions in 
KST. So that should be checked. 
3. Rather than eliminating the requirement for redox 
features an all Aquods, maybe the criteria could remain, 
but with an “or” qualifier for cases of low iron (effectively 
dropping it for soils that will fall out as Alaquods). This 
would restrict the impact to not include all Aquods, but it 
would make the key a little more complex.  


 
Revised Fe and Al requirement 


1.This looks like it is a good idea. The mesic Alaquods and 
Alorthods are somewhat on the northern edge of the 
distribution of these soils which are mostly Florida and 
even Puerto Rico. There is a lot of lab data in KSSL. I 
looked at just a couple of Florida datasets and this 
proposal looks like it would be OK for them. I suggest a 
more comprehensive review of lab data to make sure it 
works. It is probably important to look at some data for 
taxa of Aquods and Orthods that come after Alaquods 
and Alorthods in the keys to see how many of these 
would change classification. For any that would, is it 
Okay? For example, if any Fragiaquods become Alaquods, 
you might want to introduce a “Fragic” subgroup in the 
Alaquods to accommodate them. Bottom line – good idea 
but needs to be investigated further with existing lab 
data. 


 
Horizon nomenclature h and s guidance 


1. Not sure how to react to this one because no actual 
solution is proposed. It will require a group to look into it. 
An obvious difficulty is that horizon nomenclature, 
ideally, is meant to be determined in the field. Many 
definitions are purposely subjective to some degree. But 
in this case chemistry is involved so it is hard to have 
general guides for identifying it. This situation is similar to 
a few other subscripts like n, and se. From a practical 
standpoint, once local knowledge (based on mapping and 
lab data) is developed, decisions are made for applying ...
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authors. 
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3. Proposed Changes in Limnic Horizons and Materials – Ed Tallyn, Thor Thorson, et al 


 
Proposed Changes in Limnic Horizons and Materials – Ed Tallyn, Thor Thorson, et al.  


 


What is the issue? 


 Limnic horizons and materials are treated as organic soils as currently placed in Soil 


Taxonomy. These materials occur in significant quantities outside of the soils meeting the 


requirement for Histosols, yet very little treatment is given them. Redefinition and clarification 


of limnic materials is needed as well as the addition of taxa and classes to adequately convey 


important characteristics in Soil Taxonomy. 


What is the fix? 


 To more completely describe, classify, and interpret soil material or soil horizons 


containing significant amounts of limnic material which do not classify as Histosols. Five 


proposals have been made regarding the description and identification of limnic materials: 1) 


consideration outside of Histosols, 2) limnic materials as texture modifiers, 3) creation of new 


Limnic subgroups, 4) use of in-lieu-of-texture modifiers for limnic materials, and 5) addition of a 


diatomaceous mineralogy (Opaline). 


What is the cost? 


 Numerous revisions throughout Taxonomy. Would take some time to implement, but 


impact upon other taxa would be minimum. 


Proposal in a nutshell:  
Limnic materials (marl, sedimentary peat diatomaceous earth)  
• L horizon (limnic) designation be allowed for use in soil orders besides just the Histosol 


order (mineral soils, too).   
• Introduce diatomaceous, marly, and coprogenous earth textural modifiers for use in soil 


mineral soils (not just Histosols). 
• Addition of the following taxa 


o Limnic Cryaquepts 
• Establishment of substitute particle-size class of "limnic" in mineral soils as well an aniso 


class involving limnic materials, of if needed, diatomaceous, marly, and coprogenous earth 
substitute classes. 


• Establishment of Diatomaceous particle size class.  (need to consider whether marly and 
coprogenous earth may also need accounted for or a more generic term for limnic 
materials in general if more inclusive than just Diatomaceous particle-size class. 


• Establishment of Opaline mineralogy class for use with the Diatomaceous particle size 
class 
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Issues/tentative proposals recommendations from committees 


 


 


  







Other Issues needing addressed 


Use of skeletans vs clay depletions, defined in Chapter 3, page 27 


b. Redox depletions.—These are zones of low chroma (chromas less 


than those in the matrix) where either Fe-Mn oxides alone or both Fe-


Mn oxides and clay have been stripped out, including: 


 (1) Iron depletions, i.e., zones that contain low amounts of Fe 


and Mn oxides but have a clay content similar to that of the adjacent 


matrix (often referred to as albans or neoalbans); and 


 (2) Clay depletions, i.e., zones that contain low amounts of Fe, 


Mn, and clay (often referred to as silt coatings or skeletans). 


 


And from Chapter 2, page 20, 


The albic materials constitute less than 15 percent of the layer that they 


penetrate, but they form continuous skeletans (ped coatings of clean 


silt or sand defined by Brewer, 1976) 1 mm or more thick on the vertical 


faces of peds, which means a total width of 2 mm or more between 


abutting peds. Because quartz is such a common constituent of silt and 


sand, these skeletans are usually light gray when moist and nearly white 


when dry, but their color is determined in large part by the color of the 


sand or silt fraction. 


Within the keys, great groups or subgroups, the term ”skeletans” is used 


20 times, and the term “clay depletions” is used just 3 times. The term 


clay depletions is used only for Paleaquults, Kandiaquults, and 


Glossaquic Paleudalfs 


 


  


Commented [DC-NLN37]: The inconsistent use of these 
terms was a problem in the 2nd ed. ST and was addressed 
with the 9th ed KST. Several (but not all) references to “clay 
depletions” that were used in non-wet taxa were changed 
to “skeletans.  
    Clay depletions are defined (under the aquic conditions 
definition) as a specific type of redox feature. They are 
specific to wet soil conditions.  
    Skeletans are a specific type of ped and void surface 
feature consisting of clean sand or silt coatings. They may 
be formed by translocation and deposition of sand or silt 
from one horizon to another (common in some loess-
derived soils), or they may consist of material within a 
horizon from which finer particles have been removed from 
a surface, leaving clean sand or silt grains behind. Common 
in degrading argillic horizons (Glossic horizons). A subset of 
skeletans are formed by reduction-oxidation processes and 
are described as clay depletions, which are a specific type of 
redoximorphic feature. Many clay depletions affect the soil 
matrix in general (not just the ped face) and are not 
skeletans. 
….I think the overlapping concepts of skeletans and clay 
depletions can lead to some confusion. But when 
understood properly it should not be confusing. The current 
KST refers to skeletans in non-wet taxa (not formed due to 
aquic conditions) and refers to clay depletions in wet taxa 
where the term is appropriate.  
    I made no change and I think the keys are correct in the 
use of these terms. 







Other issues to be taken up that are not in formal proposals or 


standards committee recommendations. 


1. Densic horizon clarification or redefinition, both in the mechanism of 


compaction or degree of permanence such as compression under glacier, non-


cemented compacted marine clays, mudflow/lahar, or anthrodensic (plow pan, 


etc.). 


2. Isotic Mineralogy – redefine requirements, clarify, or drop 


 


 


 


 


3. Internal consistency in identifying wet conditions at suborder, great group, and 


subgroup across several soil orders.  May want internal consistency which is not 


always there. (Alfisols and Ultisols) 


 


 


 


4. Use of Hydric subgroup for high n-value soils and high water retention.  Needs 


further work or consideration throughout the KST. 


 


Ken: I think we need to consider adding the new subgroup term Fluic to avoid confusion.  In 


Wassents (subaqueous soils) the use of hydric is for soils with low n value.  In the Andisols, the 


use is for soils with high water retention.  Suggest changing the use of Hydric formative element 


used in soils of low n value, rather than high water retention, analogous to the Fluic subgroup as 


proposed by Stolt, Turenne, et al. 


 


Hydric subgroup criteria in use is in 12th KST 


1) For the Andisols … On undried samples, a 1500 kPa water retention of 70 percent or 


more throughout a layer 35 cm or more thick within 100 cm of the mineral soil surface or of the 


top of an organic layer with andic soil properties, whichever is shallower. 


2) For Andisols (w/Duripan) … on undried samples, a 1500 kPa water retention of 70 


percent or more throughout a layer 35 cm or more thick above the cemented horizon.  


3) For Wassents … in all horizons at a depth between 20 and 50 cm below the mineral soil 


surface, both an n value of more than 0.7 and 8 percent or more clay in the fine earth fraction.  


4) For Histosols … that have a layer of water within the control section, below the surface 


tier. 


Ken - Still need to address the use of the Hydric Subgroup in the Histosols for the layer of water. 


Is there a more appropriate term?  


Commented [DC-NLN38]: Densic working group is 
dealing with this I think. 


Commented [MC-NLN39R38]: Yes, an updated 
proposal from the working group will be reviewed by the 
regional taxonomy committees this spring. 


Commented [DC-NLN40]: This has been an issue for a 
while, but never resolved. It is worth looking into and 
resolving. Note that WB uses 9.5 NaFl pH so this should be 
considered. KSSL data can be reviewed. Check Wilson/ 
Chiaretti article. Not sure why this is crossed out as an issue 
below. The work may be pretty much done as described 
there. 


Commented [MC-NLN41R40]: We will examine the lab 
data and make a determination whether the change from 
8.5 to 9.5 pH is warranted.  


Commented [DC-NLN42]: Tread carefully with this. 
While it may be nice to have simple uniform criteria, I see 
no particular reason to think the morphology does not vary 
from one set of conditions to another. THE criteria were 
generally developed by reviewing pedon descriptions of 
soils that need to group together. Any effort to standardize 
criteria would need extensive testing against existing soil 
descriptions. 


Commented [MC-NLN43R42]: Yes, according to the 
Guy Smith Interviews, the inconsistency stems from the 
need to write definitions tailored for specific regions of the 
country that grouped together similar series in those areas. 


Commented [DC-NLN44]: It is true that the term 
“hydric” is used for different contexts in the keys. There are 
other terms this applies to also to one degree or another. 
Although I don’t really see this as a very significant issue,  It 
would be interesting to look into this though. Maybe a 
master list of all the terms with their variations in use 
throughout ST would be a starting point (Ken shows a few 
below for hydric). That would show the magnitude of the 
issue.  Ken’s list below shows several ways hydric is used. 
The next challenge would be finding several alternate terms 
to use and then implementing them in ST, databases, 
OSEDS, etc.  







 


The Great Group of Hydraquents also use n value as a criteria, and also use the ‘hydr’ prefix 


modifier.  Need to consider if we want to change Hydraquents to “Fluiaquents” or not.  


However, Fluiaquents could be easily confused with Fluvaquents..   Impact – 20 Series currently 


classified as Hydraquents. 


 


Also have a Hydrowassents Great Group with high n value we may want to make into 


Fluiwassents.   Impact – 0 series currently classified as Hydrowassents 


 


Have a Hydraquentic Subgroups in the Inceptisols with high n value.  May need a Fluiaquentic 


great group, but also potential to confuse with Fluvaquentic. Two subgroups affected are the 


Hydraquentic Humaquepts and Hydraquentic Sulfaquepts.   Impact – 0 series currently 


classified as Hydraquentic in either Humaquepts or Sulfaquepts 


 


In the discussion of the family criteria of permanent cracks in the KST, Hydraquents are 


discussed as shrinking and cracking after drainage, sometime becoming Fluvaquents or 


Humaquepts. Need to see if this is a concern. 


 


Additional notes and identification of specific taxa that have the “hydr__” class formative 


element are in my OneNote system under “Hydric, Hydro,  vs. Fluic (P.) Formative Elements in 


Soil Taxonomy” 


 


1.  Bedrock, Fragments, and Densic Materials Decision Tree – Wayne Gabriel, Ed Tallyn, et al. 
(PDF; 128 KB) 


What is the issue? 


Need for a unified decision tree regarding bedrock, densic material, and fragments in soils. 
 


What is the fix? 


Key developed by regional soils staff has been developed and vetted. They wish this to be 
adopted as a standard tool used in the identification of these materials. 
 
What is the cost? 


Requesting more review to be fully vetted for accuracy and application. No negative impact. 
  


2. Isotic Mineralogy in Sandy Soils – Joe Chiaretti et al., Ken Scheffe, Mike England (PDF; 41 KB) 


What is the issue? 


Some very sandy soils give a false positive indicating presence of amorphous or short-range 
ordered minerals present with current Isotic Mineralogy criteria (NaF pH and 1500Kpa water 


retention to clay ratio) when this mineralogy is not present. 
 
What is the fix? 


Redefinition of the isotic mineralogy criteria excluding very sandy soils and raising the NaF pH 


requirement to 9.4. 
 
What is the cost? 


Impact and time requirements could be great. Currently over 1,000 series with isotic 
mineralogy. Soils forming in volcanic materials and many Spodosols would need to be 
evaluated and many reclassified. Currently, approximately 120 series that have sandy or 


sandy-skeletal PSC with isotic mineralogy. 
  


3. Initiation of Yermic Diagnostic Feature Investigations Project – Ken Scheffe (PDF; 96 KB) 


Commented [DC-NLN45]: Good idea, but not strictly a 
Soil Taxonomy issue. More of a training/guidance thing. 


Commented [MC-NLN46R45]: These relationships are 
being worked on by the Densic Working Group. 


Commented [MC-NLN47]: This epipedon is needed in 
light of the large amount of “work” that the ochric epipedon 
does, which ranges from including the Ap horizon in Ultisols 
to V horizons in Aridisols. Formal reports from working 
groups will be needed. 
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What is the issue? 


The Vesicular Master Horizon was adopted in 2014, but not fully evaluated through for 
inclusion in Soil Taxonomy nor soil interpretations. Additional field studies and investigations 


are needed to fully integrate the vesicular horizon and potentially add the yermic (vesicular) 


diagnostic feature into Taxonomy, as well as to identify and interpret soils with yermic 


features relative to use and management. The yermic pedogenic feature is identified in other 
soil classification systems. 
 
What is the fix? 


Fieldwork and sampling for characterization is needed to quantify the yermic horizon to 
establish diagnostic features and classes. Suggesting a 2-year study with support of soil 


survey offices and NCSS partners, primarily in the arid western US. 
 
What is the cost? 


Extensive field and laboratory work required. Conservative estimated cost is about $180,000 
(time, travel, analyses). Once fully quantified, additional cost for integration into soil survey 
standards and interpretations would be incurred. 
 


Oxyaquic Subgroup for Fragiudults – Kevin Godsey, Ken Scheffe (PDF; 183 KB) 


What is the issue? 


Oxyaquic subgroup is not provided for in Fragiudults, though it is provided for in the 
Fragiudalfs. A request to add Oxyaquic subgroup to Fragiudults was made in the past but not 
approved. 
 
What is the fix? 


Need the reason for not being approved and determine whether it is warranted. If warranted, 


add the Oxyaquic Fragiudults subgroup based upon known and described occurrence of soils 
meeting the class. Need to evaluate whether additional subgroups exist and are needed. 
 
What is the cost? 


Some fieldwork and review of the laboratory characterization data and pedon descriptions 
maybe needed. 


 
 


 
 
 
 
 


 
 
 
 
 
 
 


 


Durorthods- Duripan vs Ortstein in the Spodic – other inconsistencies in the use of or criteria 
for the “Dur” formative element – See my OneNote for more analysis 
 
 
 
 
 
 
Changes to Spodosols and spodic horizons 
 • For Aquods - require only aquic conditions and not redox features or albic within 50cm 


Commented [DC-NLN48]: This should be considered. 
Since it is allowed in Fragiudalfs, it is hard to argue for not 
allowing in the Fragiudults, so the simplest thing would be 
to add it.       
    I think the resistance in the past is that in the udic 
moisture regime, these fragipans virtually ALL have water 
perched for a time. It is an ancillary feature of the soil. If the 
soil is on level areas, redox features form (aquic subgroups). 
On more sloping areas oxygenated water moves laterally 
resulting in wetness but not redox from reduction. This is 
considered to be the typical condition.  
    Introducing Oxyaquic as an extragrade might have  the 
practical effect of virtually eliminating the typic subgroup (if 
the soils were all monitored with piezometers to document 
this). Oxyaquic probably should not have been introduced in 
the Fragiudalfs for this same reason, but they were. Maybe 
there is monitoring data to contradict this point of view. 
Adding it probably does little harm, and might be good. 


Commented [DC-NLN49]: As noted above, there are a 
number of different uses for some of the terms in ST. I 
personally don’t see this as a significant problem. 


Commented [DC-NLN50]: Discussed above. 
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 • For Alaquods or Alorthods - change Fe and Al requirements to require <0.1% AOE Fe, 
or 3 times the Al as Fe. 
 • Change criteria for Bh and Bhs (and Bkm and Bhsm) horizons 
  ○ In the field, use color, instead so Fe and Al (sesquioxides) to distinguish Bh and 
Bhs.  (Bh  with little or no iron-" black colors"; Bhs - Fe and Al - "redder colors") 
 
Removal of soil temperature classes from the Wassists and Wassents due to irrelevance 
 • Temperature regimes relevant in subaerial soils -production agriculture 
 
Clay-sized carbonates in Computation of particle size classes and taxonomic classes 
 • Act like clay in moisture retention (family particle size classes - coarse-loamy vs fine-
loamy) 
 • Probably impact Pale great groups, too 
 • Carbonates impact plants , CEC, soil loss tolerance, AWC 
  
Perudic moisture regime in suborder taxa  
 • Only used in Oxisols now (Perox) 
 • Develop "Per" suborder moisture regimes for Ultisols, Inceptisols, and Entisols  
 
Define and correlate base saturation by sum of bases using pH 7 methods in Soil Taxonomy, as 
well as pH 8.2 method 
 
 Iso temperature regime - raise Isofrigid soil temperature regime to 10 degrees C. 


Commented [DC-NLN51]: Temperature regimes as we 
know them do not have relevance in subaqueous soils. 
Removal is one option. However, it may be that redesigning 
temperature regimes for subaqueous soils might make 
sense. For example, does eelgrass restoration (species and 
success rate) correlate with temperature? Is Maine different 
from Florida? Maybe there are relevant classes to consider, 
I really don’t know. But the existing classes makes little 
sense in this context. So yes, either remove or revise. 


Commented [MC-NLN52R51]: Until subaqueous 
temperature regimes are established, a statement will be 
made in the Keys on p. 329 excluding temperature regimes 
from subaqueous soils.  


Commented [MC-NLN53]: Written proposals are 
needed to carry these amendments forward. 





