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List of Strongly Contrasting Particle-Size and Substitute for Particle-size Classes.

The following is a list of all particle-size and particle-size substitute classes and those classes that may be considered strongly contrasting with each of the classes.  The purpose of this list is to display all possible contrasting pairs for evaluation and discussion. The class on the left is the upper member of the contrasting pair. The current strongly contrasting particle-size classes are shown with bold letters. Those pairs that are considered as strongly contrasting, but only in the reverse order, are indicated with an asterisk (*). Therefore, those pairs in bold or with an asterisk are currently considered to be strongly contrasting pairs. Pairs that are not listed, but are obviously contrasting are indicated with a pound sign (#). There is no attempt to determine if the listed pairs have been used in classification or actually occur. The listed pairs allow a determination to be made that a pair would be considered as strongly contrasting, if it does occur. Possible conditions that might be applied to some pairs, not currently listed as strongly contrasting, are suggested.

The current rule that clayey is used in strongly contrasting classes and not fine or very fine was followed when developing the list. The rule that fine-loamy, coarse-loamy, fine-silty and coarse-silty are only used as a first element in a strongly contrasting class was also followed. (Clayey over fine-silty is currently listed as strongly contrasting class #13, this is allowed as long as the other element is not a substitute class.)

Some classes have been grouped to form an element of one pair of strongly contrasting classes. These groups are not always the same (e.g. pumiceous or ashy-pumiceous, versus ashy-pumiceous or ashy-skeletal). This leads to confusion as to what classes are strongly contrasting and which groups should be used only as the first element or only the second element. The classes are not listed as groups so that each individual class could be evaluated. Grouping of classes and use of consistent groups is a discussion that needs to follow the decision of which individual classes are considered strongly contrasting.

One suggestion is that the classes used for soils with andic or vitric materials, called the substitute classes, should be considered as strongly contrasting with the other particle-size classes. 

Cindery has been combined with pumiceous and the pair has not been considered contrasting. As a source of road surface material, cinders are very suitable, pumice fragments are unsuited.

Following the list of strongly contrasting particle-size classes is a list of all particle-size classes and a list of classes that have been grouped to form one part of a contrasting pair.

ashy

ashy-pumiceous
(if the volume of pumice, pumice-like or cinder fragments is 35 percent or  more [absolute] greater in the ashy-pumiceous part than in the ashy part)



ashy-skeletal  
(if the volume of the fine-earth fraction is 35 percent or more [absolute] greater in the ashy part than in the ashy-skeletal part)



cindery



clayey



clayey-skeletal


#
fragmental



hydrous



hydrous-pumiceous




hydrous-skeletal



loamy



loamy-skeletal



medial
(if the water content at 1500 kPa tension in dried samples of the fine-earth fraction is 10 percent or less for the ashy materials and 15 percent or more for the medial materials)



medial-pumiceous
(if the water content at 1500 kPa tension in dried samples of the fine-earth fraction is 10 percent or less for the ashy materials and 15 percent or more for the medial materials), or (if the volume of the fine-earth fraction is 35 percent or more [absolute] greater in the ashy part than in the medial-pumiceous part)


medial-skeletal



pumiceous 



sandy



sandy-skeletal

ashy-pumiceous

ashy
(if the volume of pumice, pumice-like or cinder fragments is 35 percent or  more [absolute] greater in the ashy-pumiceous part than in the ashy part)



ashy-skeletal
(if the volume of rock fragments is 35 percent or more [absolute] greater in the ashy-skeletal part than in the ashy-pumiceous part)



cindery
(if the volume of cinders is 35 percent or more [absolute] greater in the cindery part than in the ashy-pumiceous part)


#
clayey


#
clayey-skeletal


#
fragmental
(if the volume of the fine-earth fraction is 35 percent or more [absolute] greater in the ashy-pumiceous part than in the fragmental part)


#
hydrous



hydrous-pumiceous


#
hydrous-skeletal



loamy


#
loamy-skeletal



medial
(if the water content at 1500 kPa tension in dried samples of the fine-earth fraction is 10 percent or less for the ashy materials and 15 percent or more for the medial materials)


medial-pumiceous
(if the water content at 1500 kPa tension in dried samples of the fine-earth fraction is 10 percent or less for the ashy materials and 15 percent or more for the medial materials)



medial-skeletal
(if the water content at 1500 kPa tension in dried samples of the fine-earth fraction is 10 percent or less for the ashy materials and 15 percent or more for the medial materials)


pumiceous
(if the volume of the fine-earth fraction is 35 percent or more [absolute] greater in the ashy-pumiceous part than in the pumiceous part)



sandy



sandy-skeletal

ashy-skeletal

ashy
(if the volume of the fine-earth fraction is 35 percent or more [absolute] greater in the ashy part than in the ashy-skeletal part)



ashy-pumiceous
(if the volume of rock fragments is 35 percent or more [absolute] greater in the ashy-skeletal part than in the ashy-pumiceous part)



cindery
(if the volume of the fine-earth fraction is 35 percent or more [absolute] greater in the ashy-skeletal part than in the cindery part)


#
clayey


#
clayey-skeletal



fragmental
(if the volume of the fine-earth fraction is 35 percent or more [absolute] greater in the ashy-skeletal part than in the fragmental part)


#
hydrous


#
hydrous-pumiceous



hydrous-skeletal


#
loamy



loamy-skeletal


*
medial
(if the water content at 1500 kPa tension in dried samples of the fine-earth fraction is 10 percent or less for the ashy materials and 15 percent or more for the medial materials)


#
medial-pumiceous
(if the water content at 1500 kPa tension in dried samples of the fine-earth fraction is 10 percent or less for the ashy materials and 15 percent or more for the medial materials)



medial-skeletal
(if the water content at 1500 kPa tension in dried samples of the fine-earth fraction is 10 percent or less for the ashy materials and 15 percent or more for the medial materials)



sandy



sandy-skeletal

cindery
*
ashy





ashy-pumiceous
(if the volume of pumice and pumice-like fragments is 35 percent or more [absolute] greater in the ashy-pumiceous part than in the cindery part)



ashy-skeletal
(if the volume of cinders, pumice and pumice-like fragments is 35 percent or more [absolute] greater in the cindery part than in the ashy-skeletal part)


#
clayey


#
clayey-skeletal



fragmental
(if the volume of the cinders, pumice and pumice-like fragments is 35 percent or more [absolute] greater in the cindery part than in the fragmental part

#
hydrous



hydrous-pumiceous


#
hydrous-skeletal


*
loamy


*
loamy-skeletal


*
medial 



medial-pumiceous
(if the volume of the fine-earth fraction is 35 percent or more [absolute] greater in the medial-pumiceous part than in the cindery part)



*
medial-skeletal




pumiceous
(if the volume of the pumice and pumice-like fragments is 35 percent or more [absolute] in the pumiceous part than in the cindery part



sandy



sandy-skeletal

clayey
*
ashy


#
ashy-pumiceous


#
ashy-skeletal


#
cindery



clayey-skeletal
(if the volume of the fine-earth fraction is 35 percent or more [absolute] greater in the clayey part than in the clayey-skeletal part)


fragmental


*
hydrous



hydrous-pumiceous



hydrous-skeletal



loamy
(if there is an absolute difference of 25 percent or more between clay percentages of the fine-earth fraction in the two parts of the control section)



fine-silty
(if there is an absolute difference of 25 percent or more between clay percentages of the fine-earth fraction in the two parts of the control section)



loamy-skeletal
(if there is an absolute difference of 25 percent or more between clay percentages of the fine-earth fraction in the two parts of the control section)


*
medial



medial-pumiceous



medial-skeletal



pumiceous


*
sandy



sandy-skeletal

clayey-skeletal
*
ashy


#
ashy-pumiceous



ashy-skeletal


#
cindery



clayey
(if the volume of the fine-earth fraction is 35 percent or more [absolute] greater in the clayey part than in the clayey-skeletal part)



fragmental


*
hydrous


#
hydrous-pumiceous



hydrous-skeletal


#
loamy
(if there is an absolute difference of 25 percent or more between clay percentages of the fine-earth fraction in the two parts of the control section)



loamy-skeletal
(if there is an absolute difference of 25 percent or more between clay percentages of the fine-earth fraction in the two parts of the control section)


*
medial


#
medial-pumiceous



medial-skeletal


#
pumiceous



sandy



sandy-skeletal

coarse-loamy

ashy



ashy-pumiceous



ashy-skeletal



cindery



clayey



clayey-skeletal



fragmental



hydrous



hydrous-pumiceous



hydrous-skeletal



loamy-skeletal
(if the volume of the fine-earth fraction is 35 percent or more [absolute] greater in the coarse-loamy part than in the loamy-skeletal part)



medial



medial-pumiceous



medial-skeletal



pumiceous



sandy



sandy-skeletal

coarse-silty

ashy



ashy-pumiceous



ashy-skeletal



cindery



clayey



clayey-skeletal



fragmental



hydrous



hydrous-pumiceous



hydrous-skeletal



loamy-skeletal
(if the volume of the fine-earth fraction is 35 percent or more [absolute] greater in the coarse-silty part than in the loamy-skeletal part)



medial



medial-pumiceous



medial-skeletal



pumiceous



sandy



sandy-skeletal

fine-loamy

ashy



ashy-pumiceous



ashy-skeletal



cindery



clayey
(if there is an absolute difference of 25 percent or more between clay percentages of the fine-earth fraction in the two parts of the control section)



clayey-skeletal
(if there is an absolute difference of 25 percent or more between clay percentages of the fine-earth fraction in the two parts of the control section)



fragmental



hydrous



hydrous-pumiceous



hydrous-skeletal



loamy-skeletal 
(if the volume of the fine-earth fraction is 35 percent or more [absolute] greater in the fine-loamy part than in the loamy-skeletal part)



medial



medial-pumiceous



medial-skeletal



pumiceous



sandy



sandy-skeletal

fine-silty

ashy



ashy-pumiceous



ashy-skeletal



cindery



clayey
(if there is an absolute difference of 25 percent or more between clay percentages of the fine-earth fraction in the two parts of the control section)



clayey-skeletal
(if there is an absolute difference of 25 percent or more between clay percentages of the fine-earth fraction in the two parts of the control section)



fragmental



hydrous



hydrous-pumiceous



hydrous-skeletal



loamy-skeletal
(if the volume of the fine-earth fraction is 35 percent or more [absolute] greater in the fine-silty part than in the loamy-skeletal part)



medial



medial-pumiceous



medial-skeletal



pumiceous



sandy



sandy-skeletal

fragmental
#
ashy




#
ashy-pumiceous



*
ashy-skeletal
(if the volume of rock fragments is 35 percent or more [absolute] greater in the fragmental part than in the ashy-skeletal part)



cindery
(if the volume of the cinders, pumice and pumice-like fragments is 35 percent or more [absolute] in the cindery part than in the fragmental part

*
clayey



clayey-skeletal


*
hydrous


#
hydrous-pumiceous


#
hydrous-skeletal


#
loamy


*
loamy-skeletal


*
medial 


#
medial-pumiceous




*
medial-skeletal
(if the volume of the fine earth fraction is 35 percent or more [absolute] greater in the medial-skeletal part than in the fragmental part)



pumiceous
(if the volume of the pumice and pumice-like fragments is 35 percent or more [absolute] greater in the pumiceous part than in the fragmental part



sandy



sandy-skeletal
(if the volume of rock fragments is 35 percent or more [absolute] greater in the fragmental part than in the sandy-skeletal part)

hydrous

ashy



ashy-pumiceous



ashy-skeletal



cindery



clayey



clayey-skeletal



fragmental



hydrous-pumiceous
(if the volume of the fine-earth fraction is 35 percent or more [absolute] greater in the hydrous part than in the hydrous-pumiceous part)



hydrous-skeletal
(if the volume of the fine-earth fraction is 35 percent or more [absolute] greater in the hydrous part than in the hydrous-skeletal part)



loamy



loamy-skeletal


*
medial
(if the water content at 1500 kPa tension in undried samples of the fine-earth fraction is 75 percent or less for the medial materials)



medial-pumiceous
(if the water content at 1500 kPa tension in undried samples of the fine-earth fraction is 75 percent or less for the medial materials)



medial-skeletal
(if the water content at 1500 kPa tension in undried samples of the fine-earth fraction is 75 percent or less for the medial materials)



pumiceous



sandy



sandy-skeletal

hydrous-pumiceous
ashy



ashy-pumiceous



ashy-skeletal



cindery



clayey



clayey-skeletal



fragmental



hydrous
(if the volume of pumice and pumice-like fragments is 35 percent or more [absolute] greater in the hydrous-pumiceous part than in the hydrous part)



hydrous-skeletal
(if the volume of cinders, pumice and pumice-like fragments is 35 percent or more [absolute] greater in the hydrous-pumiceous part than in the hydrous-skeletal part)



loamy



loamy-skeletal



medial
(if the water content at 1500 kPa tension in undried samples of the fine-earth fraction is 75 percent or less for the medial materials)



medial-pumiceous
(if the water content at 1500 kPa tension in undried samples of the fine-earth fraction is 75 percent or less for the medial materials)



medial-skeletal
(if the water content at 1500 kPa tension in undried samples of the fine-earth fraction is 75 percent or less for the medial materials)



pumiceous
(if the volume of the fine-earth fraction is 35 percent or more [absolute] greater in the hydrous-pumiceous part than in the pumiceous part)



sandy



sandy-skeletal

hydrous-skeletal

ashy



ashy-pumiceous



ashy-skeletal



cindery



clayey



clayey-skeletal



fragmental



hydrous
(if the volume of the fine-earth fraction is 35 percent or more [absolute] greater in the hydrous part than in the hydrous-skeletal part)



hydrous-pumiceous
(if the volume of rock fragments is 35 percent or more [absolute] greater in the hydrous-skeletal part than in the hydrous-pumiceous part)



loamy



loamy-skeletal



medial
(if the water content at 1500 kPa tension in undried samples of the fine-earth fraction is 75 percent or less for the medial materials)



medial-pumiceous
(if the water content at 1500 kPa tension in undried samples of the fine-earth fraction is 75 percent or less for the medial materials)



medial-skeletal
(if the water content at 1500 kPa tension in undried samples of the fine-earth fraction is 75 percent or less for the medial materials)



pumiceous



sandy



sandy-skeletal

loamy
*
ashy


*
ashy-pumiceous


#
ashy-skeletal


*
cindery


*
clayey
(if there is an absolute difference of 25 percent or more between clay percentages of the fine-earth fraction in the two parts of the control section)


#
clayey-skeletal


#
fragmental


*
hydrous


#
hydrous-pumiceous


#
hydrous-skeletal



loamy-skeletal
(if the volume of the fine-earth fraction is 35 percent or more [absolute] greater in the loamy part than in the loamy-skeletal part)


*
medial


#
medial-pumiceous


#
medial-skeletal


*
pumiceous


*
sandy
(if the loamy material contains less than 50 percent fine sand or coarser sand)


*
sandy-skeletal
(if the loamy material contains less than 50 percent fine sand or coarser sand) or (if the volume of the fine-earth fraction is 35 percent or more [absolute] greater in the loamy part than in the sandy-skeletal part)
loamy-skeletal
*
ashy


#
ashy-pumiceous



ashy-skeletal



cindery
(if the volume of the fine-earth fraction is 35 percent or more [absolute] greater in the loamy-skeletal part than in the cindery part)



clayey
(if there is an absolute difference of 25 percent or more between clay percentages of the fine-earth fraction in the two parts of the control section)



clayey-skeletal
(if there is an absolute difference of 25 percent or more between clay percentages of the fine-earth fraction in the two parts of the control section)



fragmental
(if the volume of the fine-earth fraction is 35 percent or more [absolute] greater in the loamy-skeletal part than in the fragmental part)


*
hydrous


#
hydrous-pumiceous



hydrous-skeletal



loamy
(if the volume of the fine-earth fraction is 35 percent or more [absolute] greater in the loamy part than in the loamy-skeletal part)


*
medial


#
medial-pumiceous



medial-skeletal


#
pumiceous



sandy
(if the loamy material contains less than 50 percent fine sand or coarser sand) or (if the volume of the fine-earth fraction is 35 percent or more [absolute] greater in the sandy part than in the loamy-skeletal part)


sandy-skeletal
(if the loamy material contains less than 50 percent fine sand or coarser sand)

medial

ashy
(if the water content at 1500 kPa tension in dried samples of the fine-earth fraction is 15 percent or more for the medial materials and 10 percent or less for the ashy materials)



ashy-pumiceous
(if the water content at 1500 kPa tension in dried samples of the fine-earth fraction is 15 percent or more for the medial materials and 10 percent or less for the ashy materials)



ashy-skeletal
(if the water content at 1500 kPa tension in dried samples of the fine-earth fraction is 15 percent or more for the medial materials and 10 percent or less for the ashy materials)



cindery



clayey



clayey-skeletal



fragmental



hydrous
(if the water content at 1500 kPa tension in undried samples of the fine-earth fraction is 75 percent or less for the medial materials)


#
hydrous-pumiceous
(if the water content at 1500 kPa tension in undried samples of the fine-earth fraction is 75 percent or less for the medial materials)

#
hydrous-skeletal
(if the water content at 1500 kPa tension in undried samples of the fine-earth fraction is 75 percent or less for the medial materials)


loamy



loamy-skeletal



medial-pumiceous
(if the volume of the fine-earth fraction is 35 percent or more [absolute] greater in the medial part than in the medial-pumiceous part)



medial-skeletal
(if the volume of the fine-earth fraction is 35 percent or more [absolute] greater in the medial part than in the medial-skeletal part)


pumiceous 



sandy



sandy-skeletal

medial-pumiceous

ashy



ashy-pumiceous
(if the water content at 1500 kPa tension in dried samples of the fine-earth fraction is 15 percent or more for the medial materials and 10 percent or less for the ashy materials)


ashy-skeletal
(if the water content at 1500 kPa tension in dried samples of the fine-earth fraction is 15 percent or more for the medial materials and 10 percent or less for the ashy materials)


cindery
(if the volume of the fine-earth fraction is 35 percent or more [absolute] greater in the medial-skeletal part than the  cindery part)



clayey



clayey-skeletal



fragmental
(if the volume of the fine-earth fraction is 35 percent or more [absolute] greater in the medial-skeletal part than the fragmental part)



hydrous
(if the water content at 1500 kPa tension in undried samples of the fine-earth fraction is 75 percent or less for the medial materials)



hydrous-pumiceous
(if the water content at 1500 kPa tension in undried samples of the fine-earth fraction is 75 percent or less for the medial materials)


hydrous-skeletal
(if the water content at 1500 kPa tension in undried samples of the fine-earth fraction is 75 percent or less for the medial materials)



loamy



loamy-skeletal


medial
(if the volume of the fine-earth fraction is 35 percent or more [absolute] greater in the medial part than in the medial-pumiceous part)


medial-skeletal
(if the volume of rock fragments is 35 percent or more [absolute] greater in the medial-skeletal part than in the medial-pumiceous part)


pumiceous
(if the volume of the fine-earth fraction is 35 percent or more [absolute] greater in the medial-pumiceous part than in the pumiceous part)


sandy



sandy-skeletal

medial-skeletal
*
ashy


*
ashy-pumiceous
(if the water content at 1500 kPa tension in dried samples of the fine-earth fraction is 15 percent or more for the medial materials and 10 percent or less for the ashy materials)


ashy-skeletal
(if the water content at 1500 kPa tension in dried samples of the fine-earth fraction is 15 percent or more for the medial materials and 10 percent or less for the ashy materials)


cindery
(if the volume of the fine-earth fraction is 35 percent or more [absolute] greater in the medial-skeletal part than the cindery part)


#
clayey


#
clayey-skeletal



fragmental
(if the volume of the fine-earth fraction is 35 percent or more [absolute] greater in the medial-skeletal part than the fragmental part)


#
hydrous
(if the water content at 1500 kPa tension in undried samples of the fine-earth fraction is 75 percent or less for the medial materials)


#
hydrous-pumiceous
(if the water content at 1500 kPa tension in undried samples of the fine-earth fraction is 75 percent or less for the medial materials)


hydrous-skeletal
(if the water content at 1500 kPa tension in undried samples of the fine-earth fraction is 75 percent or less for the medial materials)

#
loamy



loamy-skeletal



medial
(if the volume of the fine-earth fraction is 35 percent or more [absolute] greater in the medial part than in the medial-skeletal part)


medial-pumiceous
(if the volume of rock fragments is 35 percent or more [absolute] greater in the medial-skeletal part than in the medial-pumiceous part)

*
pumiceous


#
sandy



sandy-skeletal

pumiceous 
*
ashy





ashy-pumiceous
(if the volume of the fine-earth fraction is 35 percent or more [absolute] greater in the ashy-pumiceous part than in the pumiceous part)



ashy-skeletal
(if the volume of cinders, pumice and pumice-like fragments is 35 percent or more [absolute] greater in the pumiceous part than in the ashy-skeletal part)



cindery
(if the volume of the pumice and pumice-like fragments is 35 percent or more [absolute] in the pumiceous part than in the cindery part


#
clayey


#
clayey-skeletal



fragmental
(if the volume of the cinders, pumice and pumice-like fragments is 35 percent or more [absolute] in the pumiceous part than in the fragmental part

#
hydrous



hydrous-pumiceous


#
hydrous-skeletal



loamy


#
loamy-skeletal



medial 



medial-pumiceous
(if the volume of the fine-earth fraction is 35 percent or more [absolute] greater in the medial-pumiceous part than in the pumiceous part)




medial-skeletal




sandy



sandy-skeletal

sandy
*
ashy


*
ashy-pumiceous


#
ashy-skeletal


#
cindery



clayey


*
clayey-skeletal


#
fragmental


*
hydrous


#
hydrous-pumiceous


#
hydrous-skeletal



loamy
(if the loamy material contains less then 50 percent fine sand or coarser sand)


*
loamy-skeletal
(if the loamy material contains less then 50 percent fine sand or coarser sand)


*
medial


#
medial-pumiceous


#
medial-skeletal


*
pumiceous



sandy-skeletal
(if the volume of rock fragments is 35 percent or more [absolute] greater in the sandy-skeletal part than in the sandy part)

sandy-skeletal
*
ashy


*
ashy-pumiceous



ashy-skeletal



cindery


*
clayey


*
clayey-skeletal



fragmental


*
hydrous


#
hydrous-pumiceous



hydrous-skeletal



loamy
(if the loamy material contains less then 50 percent fine sand or coarser sand)


*
loamy-skeletal
(if the loamy material contains less then 50 percent fine sand or coarser sand)


*
medial


#
medial-pumiceous



medial-skeletal


*
pumiceous



sandy
(if the volume of rock fragments is 35 percent or more [absolute] greater in the sandy-skeletal part than in the sandy part)

LIST OF PARTICLE-SIZE CLASSES

ashy

ashy-pumiceous

ashy-skeletal

cindery

clayey

clayey-skeletal

coarse-loamy 
(not used as lower element in strongly-contrasting particle-size class)

coarse-silty 
(not used as lower element in strongly-contrasting particle-size class)

fine 
(not used in strongly-contrasting particle-size class)

fine-loamy 
(not used as lower element in strongly-contrasting particle-size class)

fine-silty  
(not used as lower element in strongly-contrasting particle-size class)

fragmental

hydrous

hydrous-pumiceous

hydrous-skeletal

loamy 

loamy-skeletal 

medial

medial-pumiceous

medial-skeletal

pumiceous

sandy

sandy-skeletal

very fine 
(not used in strongly-contrasting particle-size class)

LIST  OF CLASSES THAT HAVE BEEN COMBINED TO FORM ONE MEMBER OF A CONTRASTING PAIR

pumiceous or cindery

fragmental or cindery

ashy-pumiceous or ashy-skeletal

pumiceous or ashy pumiceous

sandy or sandy skeletal

