[cn]Chapter 27 
[ch]Australian Soil Classification
[a]Objectives and scope 

Australia has a developed and extensive agricultural sector; grazing is especially important. Processes of land degradation and desertification are widespread in Australia, and soil science provides a necessary scientific basis for land conservation, improvement and reclamation. It is quite natural that soil classifications were developed in this country as early as the beginning of the 20th century. The objectives of the Australian classification were to serve as a basis for soil inventory and mapping. The recent version of soil classification of Australia (Isbell, 2002) has the same aim and has national coverage (Table 27.1).

The soil cover of the continent is very unique and is not readily compared with other parts of the world. An attempt to use the same system of soil classification in Australia and New Zealand failed (Hewitt, 1992). Soils transformed by humans are included in the classification, both agricultural lands and industrial and urban substrates. The classification even covers unusual areas like airports, golf grounds and ‘scalped’ soils (where the soil has been removed down to parent material), which are not recognized as soils in most other classifications. Underwater soils are partially included in the classification to the suborder Intertidal Hydrosols. Bare rock is not regarded as soil. 

[tab]Table 27.1 The scope of the Australian soil classification
	Superficial bodies
	Representation in the system

	Natural soils
	National coverage

	Urban soils
	Included as several suborders in the order Anthroposols

	Man-transported materials
	Included in the suborder Dredgic Anthroposols

	Bare rock
	Not recognized as soil

	Subaquatic soils
	Included in the order Hydrosols

	Soils deeply transformed by agricultural activities
	Included as several suborders in the order Anthroposols


[a]Theoretical background 

Soil classification of Australia (Isbell, 2002) is similar in principles to the US Soil Taxonomy (Soil Survey Staff, 1999). In fact, the US classification might be called a source system for the Australian system; however, there are important differences between these two classifications. The main difference is the list of soil archetypes reflecting in part the spatial distribution of different soil orders in the respective countries. For example, Vertisols cover less than 1 per cent of the total area of the US, but more than 15 per cent in Australia (Isbell, 1996), thus it is natural that this order is described in more detail in the Australian classification. The diversity of soils with clay-enriched B horizons is also greater in Australia, and some of these soils have unique properties due to their polygenetic origin. These unique soils have no analogies in the US Soil Taxonomy. Soils formed on volcanic ash and pumice are not distinguished as a separate order in Australia because they cover insignificant areas. The presence of organic-matter-enriched upper horizon diagnostic for Mollisols in Soil Taxonomy and for Chernozems, Phaeozems and Kastanozems in the World Reference Base for Soil Resources (WRB), is used only at the second level of Australian classification. Anthropogenically tranformed soils are distinguished in a separate order (like in Chinese, French and Russian classifications, as well as in the WRB). 

[a]Development
The first Australian soil classification, proposed by J. Prescott, was published in the 1920s; it was a general scheme based mainly on a theoretical model rather than on empirical data (Moore et al, 1983). It was based on the ideals of the Russian school of pedology, and used mainly factors and concepts of soil genesis for soil diagnostics. Later research have led the pedologists of Australia to conclude that climatic criteria were not very useful for predicting soil distribution, as soil formation occurs there mainly on ancient surfaces which have passed through several cycles of weathering and pedogenesis, and a soil profile seldom reflects actual factors of soil formation. At the end of the 1940s C. Stephens proposed a new morphogenetic classification. This classification used only soil properties for diagnostics but appeared not to be very successful mainly due to its weakly developed structure. The highest levels of the taxonomy were not informative and were not used in practice, and the lowest taxa had no strict definitions (Isbell, 1992). To a great extent the classification suffered from a conflict between the upper levels of the taxonomy and a system of soil series imported from the US. The series served practically as archetypes, and no ‘central images’ of higher level were proposed. Stephens (1956) pointed out that ‘no level of the classification is basic, only the soil profile itself is basic’. In the 1950s the Australian pedologists hoped that the new US classification would serve as an international system, and it would also be applicable for Australia. After publication of the 6th Approximation of the American classification Guy D. Smith visited Australia and described more than 200 soil profiles. However, the 7th Approximation was a disappointment as Australian soils were still not evident in the US classification, with many referred to Alfisols or Vertisols, and the detais of the taxonomy were not sufficient to reflect the peculiarity of the Australian soil cover.

Deuring this time K. Northcote worked out a system of classification based on quantitative criteria for soil taxa. He grouped the soils of Australia according to the most important features at the scale of the country. The classification was made analytically, from top to bottom, and allowed one to divide a number of soil series that had been grouped together by other classification systems but which differed significantly in their properties (Northcote, 1971). This classification had five levels: division, subdivision, section, class and principal soil form. Every level was divided on the basis of mutually exclusive properties. The classification was called a ‘Factual Key’ (Northcote, 1971). The terminology used in the Factual Key had no equivalents in the world. Special codes of letters and figures were used instead of soil names, though some soil taxa had parallel English names. Four divisions were called О (organic soils), U (soils with a uniform profile), G (soil with a gradual change of texture with depth) and D (soils with an abrupt texture boundary. The Factual Key appeared to be effective for soil survey and served as a basis for soil mapping for more than 25 years in Australia. In practice, the soil scientists in this country until recently used two ‘languages’: traditional terms proposed by Stephens (1956) were used for farmers and the Factual Key (Nothcote, 1971) used by pedologists. Finally, in the mid 1990s a new classification was proposed by Isbell (1996); minor corrections were made for the second edition (Isbell, 2002). This classification is detailed enough to provide soil survey at any scale within Australia.

[a]Structure

The structure of the Australian soil classification is similar to that of the US Soil Taxonomy (Table 27.2). The highest level of the taxonomy is soil order, which is defined according to a similar construction of a soil profile, or by a single diagnostic horizon or property, or by water regime (e.g. for Hydrosols). The orders are divided into suborders by colour, texture, carbonates content or the presence of additional diagnostic horizons and properties. Great groups, as well as subgroups, are distinguished by additional diagnostic characteristics. Though the sequence of the names of the levels of taxonomy is the same in the two classifications, the meanings of these levels are completely different. For example, in most orders the separation into suborders is made just by the colour of the soil. Within subgroups soils are divided into families by quantitative characteristics, such as texture, soil depth, carbonates content and so forth. Within families there are series; or, more strictly, existing soil series are referred to a certain family. 

According to its structure Australian soil classification is a hierarchical taxonomy with partially formalized borders. At the series level it is a nominal system.

[tab]Table 27.2 The structure of the Australian soil classification
	Level
	Taxon name
	Taxon 

characteristics
	Borders between classes
	Diagnostics
	Terminology

	0
	Soils
	Kingdom
	
	
	

	1
	Order 
	Generic / Collective
	Fuzzy
	Morphological
	Artificial

	2
	Suborder
	Generic / Specific
	Fuzzy
	Morphological
	Mixed

	3
	Great group
	Specific
	Formalized
	Morphological
	Mixed

	4
	Subgroup
	Specific
	Formalized
	Morphological
	Mixed

	5
	Family
	Varietal
	Formal
	Morphological
	Traditional

	6
	Series
	Generic
	Formal
	Morphological
	Traditional


[a]Diagnostics

The object of classification of the Australian classification is a soil profile itself without any reference to temperature or water regime. The only exception is the Hydrosol order where the definition of the order includes the hydrological regime of soils, and some of its suborders are classified according to the period of soil flooding. An important distinction of the Australian system is that it is based mainly on field diagnostics. Very few analytical procedures are required and most of them can be performed in the field (e.g. pH determination with a field pH-meter). However, carbonate content is important for many great groups and even suborders (in Calcarosols order) and should be determined in a laboratory. With few exceptions the diagnostics of Australian soil classification can be called morphological.

The limits of taxa are said to be determined by quantitative criteria. Diagnostic horizons are used for defining soil orders and suborders yet most of the criteria for these horizons are qualitative. For example, some orders are distinguished only by the structure of the B horizon; the Dermosols are defined as ‘soils having more than weakly expressed structure of B horizon’. At the suborders level colour characteristics are mainly used. For example, the Vertosol order is divided into suborders of Black, Brown, Grey, Red and Yellow Vertosols. 

[a]Terminology
Soil classification of Australia rejects traditional terminology. New artificial soil names were constructed as the taxa are different from all the other classifications (e.g. the Organosols order is narrower than the order of Histisols in Soil Taxonomy or Histosols group in the WRB because tidal peatlands in Australia are excluded from this order and included in the Hydrosols order. The names of the orders are based mainly on Latin roots. Some order names are similar to the terms of Soil Taxonomy or the WRB with modifications in one or two letters to avoid mistaking them as identical groups of soils (Ferrosols, Vertosols, Podosols). The attempt to retain original meanings of terms has not always been successful; for example the Australian, Chinese and Romanian schemes have Vertosols in order not to change the meaning of Vertisols in other classifications. 

The origin of some terms in the Australian classification is obvious (Anthroposols, Dermosols, Calcarosols, Organosols, Sodosols). Others need explanation, such as: Kandisols, originated from Latin kandis – ‘white clay’ (the same root is used for low activity clay-enriched kandic horizons in the US Soil Taxonomy); Tenosols, from Latin tenos – ‘young’; and Kurosols, from Japanese kuroi – ‘black’. 

At lower levels of the classification artificial terms are mixed with ordinary English words, denoting colour, mineralogical composition and miscellaneous soil properties. Adding terms from higher levels allows the construction of the names of lower levels. For example, in the Chromosol order there is a Black Chromosos suborder, and in this suborder there is a Magnesial Black Chromosol great group, and so on. 

[a]Correlation
The Australian classification is one of the most difficult to correlate with the WRB. The main problem is that many soils in Australia have no analogies in other parts of the world and are not represented in other classifications. Another problem is that the latest version of the Australian classification disregards many traditional archetypes by recognizing quite different taxonomic limits. For example, the order of Podosols in Australian classification is much broader than Spodosols in the Soil Taxonomy or Podzols in the WRB and includes ‘giant podzols’ with extremely thick (several metres) albic horizons which are often classified as undeveloped sandy soils elsewhere. Many soil properties are used in the Australian classification at taxonomic levels different from that in the WRB, for example colour. Some criteria, such as a period of soil flooding, have no analogies in other classifications.

We attempt to correlate Australian soil taxa (Isbell, 2002) down to the great group level with the terms of the WRB (IUSS Working Group WRB, 2006). Soil orders, suborders within the orders, and great groups within the suborders are each listed alphabetically.
[!all paras full out in correlation lists!]
Anthroposols – soil order. ( Anthrosols / Technosols

The following seven suborders are distinguished within the order:
Cumulic Anthroposols ( Irragric Anthrosols / Terric Anthrosols

No great groups are distinguished within the suborder.

Dredgic Anthroposols ( Technosols / Terric Anthrosols 

No great groups are distinguished within the suborder.

Garbic Anthroposols ( Garbic Technosols

No great groups are distinguished within the suborder.

Hortic Anthroposols ( Hortic Anthrosols

No great groups are distinguished within the suborder.

Scalpic Anthroposols ( Anthropic Regosols
No great groups are distinguished within the suborder.

Spolic Anthroposols ( Spolic Technosols

No great groups are distinguished within the suborder.

Urbic Anthroposols ( Urbic Technosols

No great groups are distinguished within the suborder.

Calcarosols – soil order. ( Calcisols / Gypsisols / Durisols

The following seven suborders are distinguished within the order:
Calcic Calcarosols ( Calcisols / Calcic Durisols / Calcic Leptosols

The suborder is divided into the following great groups:
[bl]** Argic Calcic Calcarosols ( Luvic Calcisols

** Duric Calcic Calcarosols ( Calcic Durisols

** Lithic Calcic Calcarosols ( Leptic Calcisols / Calcic Leptosols

** Marly Calcic Calcarosols ( Calcisols (Calcaric)

** Paralithic Calcic Calcarosols ( Calcisols (Skeletic) / Leptosols (Calcaric)

** Pedal Calcic Calcarosols ( Cambic Calcisols

** Petrocalcic Calcic Calcarosols ( Petric Calcisols

** Regolithic Calcic Calcarosols ( Skeletic Calcisols

Hypercalcic Calcarosols ( Hypercalcic Calcisols / Calcic Durisols / Calcic Leptosols
The suborder is divided into the following great groups:
[bl]** Argic Hypercalcic Calcarosols ( Luvic Hypercalcic Calcisols

** Duric Hypercalcic Calcarosols ( Hypercalcic Durisols

** Lithic Hypercalcic Calcarosols ( Leptic Hypercalcic Calcisols / Calcic Leptosols

** Marly Hypercalcic Calcarosols ( Hypercalcic Calcisols (Calcaric)

** Paralithic Hypercalcic Calcarosols ( Hypercalcic Calcisols (Skeletic) / Hypercalcic Leptosols

** Pedal Hypercalcic Calcarosols ( Cambic Hypercalcic Calcisols

** Petrocalcic Hypercalcic Calcarosols ( Hypercalcic Petric Calcisols

** Regolithic Hypercalcic Calcarosols ( Hypercalcic Calcisols (Skeletic)

** Rendic Hypercalcic Calcarosols ( Epihypercalcic Calcisols

Hypergypsic Calcarosols ( Calcic Gypsisols

No great groups are distinguished within the suborder.
Hypocalcic Calcarosols ( Hypocalcic Calcisols

The suborder is divided into the following great groups:
[bl]** Argic Hypocalcic Calcarosols ( Luvic Hypocalcic Calcisols / Lixic Hypocalcic Calcisols

** Duric Hypocalcic Calcarosols ( Hypocalcic Durisols

** Lithic Hypocalcic Calcarosols ( Leptic Hypocalcic Calcisols / Calcic Leptosols
** Marly Hypocalcic Calcarosols ( Hypocalcic Calcisols (Calcaric)

** Paralithic Hypocalcic Calcarosols ( Hypocalcic Calcisols (Skeletic)

** Pedal Hypocalcic Calcarosols ( Cambic Hypocalcic Calcisols

** Petrocalcic Hypocalcic Calcarosols ( Endopetric Hypocalcic Calcisols

** Regolithic Hypocalcic Calcarosols ( Leptic Hypocalcic Calcisols

Lithocalcic Calcarosols ( Petric Calcisols

The suborder is divided into the following great groups:
[bl]** Argic Lithocalcic Calcarosols ( Luvic Petric Calcisols

** Duric Lithocalcic Calcarosols ( Petrocalcic Durisols

** Lithic Lithocalcic Calcarosols ( Leptic Petric Calcisols 

** Marly Lithocalcic Calcarosols ( Petric Calcisols (Calcaric)

** Paralithic Lithocalcic Calcarosols ( Petric Calcisols (Skeletic)

** Pedal Lithocalcic Calcarosols ( Cambic Petric Calcisols

** Regolithic Lithocalcic Calcarosols ( Petric Calcisols

Shelly Calcarosols ( Haplic Calcisols

No great groups are distinguished within the suborder.

Supracalcic Calcarosols ( Calcisols

The suborder is divided into the following great groups:
[bl]** Argic Supracalcic Calcarosols ( Luvic Petric Calcisols (Fractipetric)

** Duric Supracalcic Calcarosols ( Calcic Durisols

** Lithic Supracalcic Calcarosols ( Leptic Calcisols / Calcic Leptosols

** Marly Supracalcic Calcarosols ( Calcisols (Calcaric)

** Paralithic Supracalcic Calcarosols ( Calcisols (Skeletic) / Calcic Leptosols

** Pedal Supracalcic Calcarosols ( Cambic Calcisols

** Petrocalcic Supracalcic Calcarosols ( Petric Calcisols

** Regolithic Supracalcic Calcarosols ( Calcisols (Skeletic)

Chromosols – soil order. ( Luvisols / Lixisols / Luvic Durisols / Lixic Plinthisols

The following five suborders are distinguished within the order:
Black Chromosols ( Luvisols / Lixisols / Luvic Durisols / Lixic Plinthisols

The suborder is divided into the following great groups:
** Calcic Black Chromosols ( Calcic Luvisols / Calcic Lixisols

** Duric Black Chromosols ( Luvic Durisols / Lixic Durisols / Luvic Calcisols

** Dystrophic Black Chromosols ( Luvisols (Epidystric) / Lixisols (Epidystric)

** Eutrophic Black Chromosols ( Luvisols (Hypereutric) / Lixisols (Hypereutric)

** Hypercalcic Black Chromosols ( Luvic Calcisols

** Hypocalcic Black Chromosols ( Calcic Luvisols / Calcic Lixisols

** Lithocalcic Black Chromosols ( Luvisols (Calcaric) / Lixisols (Calcaric)

** Magnesic Black Chromosols ( Luvisols (Magnesic) / Lixisols (Magnesic)

** Mesotrophic Black Chromosols ( Luvisols

** Pedaric Black Chromosols ( Luvisols / Lixisols

** Petrocalcic Black Chromosols ( Luvic Petric Calcisols
** Petroferric Black Chromosols ( Lixic Plinthisols

** Subplastic Black Chromosols ( Luvisols / Lixisols

** Supracalcic Black Chromosols ( Calcic Luvisols / Calcic Lixisols

Brown Chromosols ( Luvisols (Chromic) / Lixisols (Chromic) / Luvic Durisols (Chromic) / Lixic Plinthisols (Chromic)

Great groups in the suborder and their correlation are identical to those of Black Chromosols, except for the name Brown Chromosols.
Grey Chromosols ( Luvisols (Hyperochric) / Lixisols (Hyperochric) / Luvic Durisols (Hyperochric) / Lixic Plinthisols (Hyperochric)

Great groups in the suborder are identical to those of Black Chromosols, except for the name Grey Chromosols.

Red Chromosols ( Luvisols (Rhodic) / Lixisols (Rhodic) / Luvic Durisols (Rhodic) / Lixic Plinthisols (Rhodic)

Great groups in the suborder are identical to those of Black Chromosols, except for the name Red Chromosols.

Yellow Chromosols ( Luvisols (Xanthic) / Lixisols (Xanthic) / Luvic Durisols (Xanthic) / Lixic Plinthisols (Xanthic)

Great groups in the suborder are identical to those of Black Chromosols, except for the name Yellow Chromosols.
Dermosols – soil order. ( Cambisols / Chernozems / Kastanozems / Phaeozems / Umbrisols

The following five suborders are distinguished within the order:
Black Dermosols ( Mollic Umbrisols / Chernozems / Phaeozems / Umbrisols / Nitisols

The suborder is divided into the following great groups:
[bl]** Calcic Black Dermosols ( Chernozems

** Duric Black Dermosols ( Duric Phaeozems / Duric Chernozems / (Umbric) Durisols

** Dystrophic Black Dermosols ( Umbrisols

** Eutrophic Black Dermosols ( Mollic Umbrisols / Chernozems / Phaeozems

** Hypercalcic Black Dermosols ( Calcic Chernozems 

** Hypocalcic Black Dermosols ( Chernozems 

** Lithocalcic Black Dermosols ( Hypercalcic Chernozems

** Magnesic Black Dermosols ( Umbrisols (Magnesic) / Chernozems (Magnesic) / Phaeozems (Magnesic)

** Mesotrophic Black Dermosols ( Mollic Umbrisols / Phaeozems

** Pedaric Black Dermosols ( Mollic Nitisols / Umbric Nitisols 

** Petrocalcic Black Dermosols ( Petrocalcic Chernozems

** Petroferric Black Dermosols ( Mollic Plinthisols / Umbric Plinthisols

** Subplastic Black Dermosols ( Umbrisols / Chernozems / Phaeozems 

** Supracalcic Black Dermosols ( Calcic Chernozems 

Brown Dermosols ( Phaeozems / Kastanozems / Umbrisols

Great groups in the suborder are identical to those of Black Dermosols, except for the name Brown Dermosols.

Grey Dermosols ( Cambisols / Phaeozems

Great groups in the suborder are identical to those of Black Dermosols, except for the name Grey Dermosols.

Red Dermosols ( Cambisols (Chromic) / Nitisols (Chromic)

Great groups in the suborder are identical to those of Black Dermosols, except for the name Red Dermsols.

Yellow Dermosols ( Cambisols (Xanthic) / Nitisols (Xanthic)

Great groups in the suborder are identical to those of Black Dermosols, except for the name Yellow Dermosols.
Ferrosols – soil order. ( Ferralsols / Nitisols

The following five suborders are distinguished within the order:
Black Ferrosols ( Ferralsols (Humic)

The suborder is divided into the following great groups:
[bl]** Calcareous Black Ferrosols ( Calcic Ferralsols (Humic)

** Dystrophic Black Ferrosols ( Ferralsols (Humic, Dystric)

** Eutrophic Black Ferrosols ( Ferralsols (Humic, Eutric)

** Magnesic Black Ferrosols ( Ferralsols (Humic, Magnesic)

** Mesotrophic Black Ferrosols ( Ferralsols (Humic)

Brown Ferrosols ( Ferralsols (Chromic)

Great groups in the suborder are identical to those of Black Ferrosols, except for the name Brown Ferrosols.
Grey Ferrosols ( Ferralsols

Great groups in the suborder are identical to those of Black Ferrosols, except for the name Grey Ferrosols.

Red Ferrosols ( Ferralsols (Rhodic)

Great groups in the suborder are identical to those of Black Ferrosol, except for the name Red Ferrosols.

Yellow Ferrosols ( Ferralsols (Xanthic)

Great groups in the suborder are identical to those of Black Ferrosols, except for the name Yellow Ferrosols.

Hydrosols – soil order. ( Gleysols / Fluvisols / Salic Histosols / Gleyic Leptosols / Gleyic Solonchaks

The following eight suborders are distinguished within the order:
Extratidal Hydrosols ( Gleysols / Gleyic Leptosols

The suborder is divided into the following great groups:
[bl]** Calcarosolic Extratidal Hydrosols ( Calcic Gleysols

** Chromosolic Extratidal Hydrosols ( Luvic Gleysols

** Dermosolic Extratidal Hydrosols ( Cambic Gleysols

** Kandosolic Extratidal Hydrosols ( Gleysols

** Kurosolic Extratidal Hydrosols ( Alic Gleysols / Acric Gleysols

** Petroferric Extratidal Hydrosols ( Plinthic Gleysols

** Rudosolic Extratidal Hydrosols ( Gleysols

** Sodosolic Extratidal Hydrosols ( Gleysols (Sodic)

** Sulfidic Extratidal Hydrosols ( Gleysols (Protothionic)

** Sulfuric Extratidal Hydrosols ( Gleysols (Orthothionic)

** Tenosolic Extratidal Hydrosols ( Leptic Gleysols / Gleyic Leptosols

Hypersalic Hydrosols ( Gleyic Hypersalic Solonchaks

The suborder is divided into the following great groups:
[bl]** Epicalcareous Hypersalic Hydrosols ( Calcic Gleyic Hypersalic Solonchaks 

** Gypsic Hypersalic Hydrosols ( Gypsic Gleyic Hypersalic Solonchaks

** Halic Hypersalic Hydrosols ( Gleyic Hypersalic Solonchaks (Chloridic)

** Haplic Hypersalic Hydrosols ( Gleyic Hypersalic Solonchaks

** Mottled Hypersalic Hydrosols ( Gleyic Hypersalic Solonchaks (Oxiaquic)

** Sulfidic Hypersalic Hydrosols ( Gleyic Hypersalic Solonchaks (Protothionic)

Intertidal Hydrosols ( Gleyic Tidalic Fluvisols / Histosols

The suborder is divided into the following great groups:
[bl]** Arenaceous Intertidal Hydrosols ( Gleyic Tidalic Fluvisols (Arenic)

** Argillaceous Intertidal Hydrosols ( Gleyic Tidalic Fluvisols (Clayic)

** Epicalcareous Intertidal Hydrosols ( Calcic Gleyic Tidalic Fluvisols

** Faunic Intertidal Hydrosols ( Gleyic Tidalic Fluvisols

** Histic Intertidal Hydrosols ( Tidalic Histosols

** Histic-Sulphidic Intertidal Hydrosols ( Tidalic Histosols (Protothionic)

** Lutaceous Intertidal Hydrosols ( Gleyic Fluvisols (Siltic)

** Sulfidic Intertidal Hydrosols ( Gleyic Tidalic Fluvisols (Protothionic)

Oxyaquic Hydrosols ( Gleyic Calcisols / Gleyic Luvisols / Gleyic Lixisols / Gleyic Acrisols / Gleyic Alisols / Gleyic Cambisols / Gleyic Regosols / Plinthic Gleysols / Gleyic Solonetz / Thionic Gleysols / Gleyic Leptosols

The suborder is divided into the following great groups:
[bl]** Calcarosolic Oxyaquic Hydrosols ( Gleyic Calcisols (Oxyaquic)
** Chromosolic Oxyaquic Hydrosols ( Gleyic Luvisols (Oxyaquic) / Gleyic Lixisols (Oxyaquic)
** Dermosolic Oxyaquic Hydrosols ( Gleyic Cambisols (Oxyaquic)
** Kandosolic Oxyaquic Hydrosols ( Gleyic Cambisols (Oxyaquic) / Gleyic Regosols (Oxyaquic)
** Kurosolic Oxyaquic Hydrosols ( Gleyic Acrisols (Oxyaquic) / Gleyic Alisols (Oxyaquic)
** Petroferric Oxyaquic Hydrosols ( Plinthic Gleysols (Oxyaquic)
** Rudosolic Oxyaquic Hydrosols ( Gleyic Regosols (Oxyaquic)
** Sodosolic Oxyaquic Hydrosols ( Gleyic Solonetz (Oxyaquic)
** Sulfidic Oxyaquic Hydrosols ( Protothionic Gleysols (Oxyaquic)
** Sulfuric Oxyaquic Hydrosols ( Orthothionic Gleysols (Oxyaquic)
** Tenosolic Oxyaquic Hydrosols ( Gleyic Leptosols (Oxyaquic)
Redoxic Hydrosols ( Gleyic Calcisols / Gleyic Luvisols / Gleyic Lixisols / Gleyic Acrisols / Gleyic Alisols / Gleyic Cambisols / Gleyic Regosols / Plinthic Gleysols / Gleyic Solonetz / Thionic Gleysols / Gleyic Leptosols

Great groups in the suborder are identical to those of Oxyaquic Hydrosols, except for the name Redozic Hydrosols.
Salic Hydrosols ( Gleyic Solonchaks

The suborder is divided into the following great groups:
[bl]** Calcarosolic Salic Hydrosols ( Calcic Gleyic Solonchaks

** Chromosolic Salic Hydrosols ( Luvic Gleyic Solonchaks

** Dermosolic Salic Hydrosols ( Cambic Gleyic Solonchaks

** Kandosolic Salic Hydrosols ( Gleyic Solonchaks

** Kurosolic Salic Hydrosols ( Luvic Gleyic Solonchaks

** Petroferric Salic Hydrosols ( Plinthic Gleyic Solonchaks

** Rudosolic Salic Hydrosols ( Gleyic Solonchaks

** Sodosolic Salic Hydrosols ( Gleyic Solonchaks (Sodic)

** Sulfidic Salic Hydrosols ( Gleyic Solonchaks (Protothionic)

** Sulfuric Salic Hydrosols ( Gleyic Solonchaks (Orthothionic)

** Tenosolic Salic Hydrosols ( Leptic Gleyic Solonchaks

Supratidal Hydrosols ( Gleyic Fluvisols

The suborder is divided into the following great groups:
[bl]** Epicalcareous Supratidal Hydrosols ( Calcaric Gleyic Fluvisols

** Gypsic Supratidal Hydrosols ( Gypsiric Gleyic Fluvisols

** Haplic Supratidal Hydrosols ( Gleyic Fluvisols

** Mottled Supratidal Hydrosols ( Gleyic Fluvisols (Oxiaquic)

** Sulfidic Supratidal Hydrosols ( Gleyic Fluvisols (Protothionic)

Kandosols – soil order. ( Cambisols / Calcisols / Plinthisols

The following five suborders are distinguished within the order:
Black Kandosols ( Cambisols (Humic) / Calcisols (Humic) / Plinthisols (Humic)

The suborder is divided into the following great groups:
[bl]** Calcic Black Kandosols ( Calcic Cambisols (Humic)

** Dystrophic Black Kandosols ( Cambisols (Humic, Dystric)

** Eutrophic Black Kandosols ( Cambisols (Humic, Eutric)

** Hypercalcic Black Kandosols ( Calcisols (Humic)

** Hypocalcic Black Kandosols ( Calcic Cambisols (Humic)

** Lithocalcic Black Kandosols ( Cambisols (Calcaric, Humic)

** Magnesic Black Kandosols ( Cambisols (Humic, Magnesic)

** Mesotrophic Black Kandosols ( Cambisols (Humic)

** Petrocalcic Black Kandosols ( Petric Calcisols (Humic)

** Petroferric Black Kandosols ( Plinthisols (Humic)

** Placic Black Kandosols ( Cambisols (Humic, Placic)

** Supracalcic Black Kandosols ( Calcisols (Humic)

Brown Kandosols ( Cambisols (Chromic) / Durisols (Chromic) / Calcisols (Chromic) / Plinthisols (Chromic)

The suborder is divided into the following great groups:
[bl]** Calcic Brown Kandosols ( Calcic Cambisols (Chromic)

** Duric Brown Kandosols ( Durisols (Chromic)

** Dystrophic Brown Kandosols ( Cambisols (Dystric, Chromic)

** Eutrophic Brown Kandosols ( Cambisols (Eutric, Chromic)

** Hypercalcic Brown Kandosols ( Calcisols (Chromic)

** Hypocalcic Brown Kandosols ( Calcic Cambisols (Chromic)

** Lithocalcic Brown Kandosols ( Calcisols (Chromic, Calcaric)

** Magnesic Brown Kandosols ( Cambisols (Chromic, Magnesic)

** Mellic Brown Kandosols ( Cambisols (Chromic)

** Mesotrophic Brown Kandosols ( Cambisols (Chromic)

** Petrocalcic Brown Kandosols ( Petric Calcisols (Chromic)

** Petroferric Brown Kandosols ( Plinthisols (Chromic)

** Placic Brown Kandosols ( Cambisols (Chromic, Placic)

** Supracalcic Brown Kandosols ( Calcisols (Chromic)

Grey Kandosols ( Cambisols / Calcisols / Plinthisols

Great groups in the suborder are identical to those of Black Kandosols, except for the name Grey Kandosols.
Red Kandosols ( Cambisols (Rhodic) / Durisols (Rhodic) / Calcisols (Rhodic) / Plinthisols (Rhodic)

Great groups in the suborder are identical to those of Brown Kandosols, except for the name Red Kandosols.
Yellow Kandosols ( Cambisols (Xanthic) / Calcisols (Xanthic) / Plinthisols (Xanthic)

Great groups in the suborder are identical to those of Black Kandosols, except for the name Yellow Kandosols.
Kurosols – soil order. ( Acrisols / Alisols / Lixisols

The following five suborders are distinguished within the order:
Black Kurosols ( Acrisols (Humic) / Alisols (Humic) / Lixisols (Humic)

The suborder is divided into the following great groups:
[bl]** Dystrophic Black Kurosols ( Acrisols (Humic) / Alisols (Humic)

** Eutrophic Black Kurosols ( Lixisols (Humic)

** Magnesic Black Kurosols ( Lixisols (Magnesic)

** Magnesic-Natric Black Kurosols ( Alisols (Sodic, Magnesic)

** Mesotrophic Black Kurosols ( Acrisols (Humic) / Alisols (Humic)

** Natric Black Kurosols ( Alisols (Sodic)

** Petroferric Black Kurosols ( Plinthic Acrisols (Humic) / Plinthic Alisols (Humic)

Brown Kurosols ( Acrisols (Chromic) / Alisols (Chromic) / Lixisols (Chromic)

Great groups in the suborder are identical to those of Black Kurosols, except for the name Brown Kurosols.
Grey Kurosols ( Acrisols / Alisols / Lixisols

Great groups in the suborder are identical to those of Black Kurosols, except for the name Grey Kurosols.
Red Kurosols ( Acrisols (Rhodic) / Alisols (Rhodic) / Lixisols (Rhodic)

Great groups in the suborder are identical to those of Black Kurosols, except for the name Red Kurosols.
Yellow Kurosols ( Acrisols (Xanthic) / Alisols (Xanthic) / Lixisols (Xanthic)

Great groups in the suborder are identical to those of Black Kurosols, except for the name Yellow Kurosols.
Organosols – soil order. ( Histosols

The following three suborders are distinguished within the order:
Fibric Organosols ( Fibric Histosols

The suborder is divided into the following great groups:
[bl]** Acidic Fibric Organosols ( Fibric Histosols (Dystric)

** Basic Fibric Organosols ( Fibric Histosols (Eutric)

** Calcareous Fibric Organosols ( Calcic Fibric Histosols

** Folic Fibric Organosols ( Fibric Folic Histosols

** Sulfidic Fibric Organosols ( Fibric Histosols (Protothionic)

** Sulfuric Fibric Organosols ( Fibric Histosols (Orthothionic)

Hemic Organosols ( Hemic Histosols

Great groups in the suborder are identical to those of Fibric Organosols, except for the name Hemic Organosols.
Sapric Organosols ( Sapric Histosols

Great groups in the suborder are identical to those of Fibric Organosols, except for the name Sapric Organosols.
Podosols – soil order. ( Podzols / Arenosols

The following three suborders are distinguished within the order:
Aeric Podosols ( Podzols / Hyperalbic Arenosols

The suborder is divided into the following great groups:
[bl]** Humosesquic Aeric Podosols ( Podzols

** Humosesquic / Sesquic Aeric Podosols ( Podzols

** Pipey Aeric Podosols ( Podzols

** Sesquic Aeric Podosols ( Rustic Podzols

Aquic Podosols ( Gleyic Podzols

The suborder is divided into the following great groups:
[bl]** Humic / Alsilic Aquic Podosols ( Gleyic Carbic Podzols

** Humic Aquic Podosols ( Gleyic Carbic Podzols

Semiaquic Podosols ( Endogleyic Podzols

The suborder is divided into the following great groups:
[bl]** Humic / Alsilic Semiaquic Podosols ( Endogleyic Carbic Podzols

** Humic / Humosesquic Semiaquic Podosols ( Endogleyic Carbic Podzols

** Humic Semiaquic Podosols ( Endogleyic Carbic Podzols

** Humic / Sesquic Semiaquic Podosols ( Endogleyic Carbic Podzols

** Humosesquic Semiaquic Podosols ( Endogleyic Podzols

** Pipey Semiaquic Podosols ( Endogleyic Podzols

** Sesquic Semiaquic Podosols ( Endogleyic Rustic Podzols

Rudosols – soil order. ( Regosols / Arenosols / Fluvisols / Solonchaks / Gypsisols / Calcisols 

The following nine suborders are distinguished within the order:
Arenic Rudosols ( Arenosols

No great groups are distinguished within the suborder.

Carbic Rudosols ( Humic Regosols

No great groups are distinguished within the suborder.

Clastic Rudosols ( Regosols (Skeletic) / Fluvisols (Skeletic) / Regosols (Tephric, Skeletic)

The suborder is divided into the following great groups:
[bl]** Bauxitic Clastic Rudosols ( Regosols (Gibbsic)

** Colluvic Clastic Rudosols ( Regosols (Skeletic)

** Ferric Clastic Rudosols ( Regosols (Skeletic)

** Fluvic Clastic Rudosols ( Fluvisols (Skeletic)

** Lithosolic Clastic Rudosols ( Leptic Regosols (Skeletic)

** Tephric Clastic Rudosols ( Regosols (Tephric, Skeletic)

Hypergypsic Rudosols ( Hypergypsic Gypsisols

No great groups are distinguished within the suborder.

Hypersalic Rudosols ( Solonchaks 

The suborder is divided into the following great groups:
[bl]** Gypsic Hypersalic Rudosols ( Gypsic Solonchaks

** Halic Hypersalic Rudosols ( Solonchaks (Chloridic)

** Sulfidic Hypersalic Rudosols ( Solonchaks (Protothionic)

Leptic Rudosols ( Leptic Regosols / Petric Durisols / Petric Plinthisols / Petric Calcisols

The suborder is divided into the following great groups:
[bl]** Duric Leptic Rudosols ( Petric Durisols

** Ferric-Petroferric Leptic Rudosols ( Petric Plinthisols

** Lithic Leptic Rudosols ( Leptic Regosols

** Paralithic Leptic Rudosols ( Leptic Regosols

** Petrocalcic Leptic Rudosols ( Petric Calcisols

** Petroferric Leptic Rudosols ( Petric Plinthisols

Lutic Rudosols ( Regosols (Siltic)

No great groups are distinguished within the suborder.

Shelly Rudosols ( Regosols (Calcaric, Skeletic)

No great groups are distinguished within the suborder.

Stratic Rudosols ( Haplic Fluvisols

No great groups are distinguished within the suborder.

Sodosols – soil order. ( Solonetz

The following five suborders are distinguished within the order:
Black Sodosols ( Humic Solonetz

The suborder is divided into the following great groups:
[bl]** Duric Black Sodosols ( Duric Solonetz (Humic)

** Effervescent Black Sodosols ( Calcic Solonetz (Humic)

** Hypernatric Black Sodosols ( Solonetz (Humic)

** Mesonatric Black Sodosols ( Solonetz (Humic)

** Mottled-Hypernatric Black Sodosols ( Stagnic Solonetz (Humic)

** Mottled-Mesonatric Black Sodosols ( Stagnic Solonetz (Humic)

** Mottled-Subnatric Black Sodosols ( Stagnic Solonetz (Humic) / Solodic Planosols (Humic)

** Pedaric Black Sodosols ( Solonetz (Humic)

** Petrocalcic Black Sodosols ( Petrocalcic Solonetz (Humic)

** Petroferric Black Sodosols ( Plinthic Solonetz (Humic)

** Subnatric Black Sodosols ( Solonetz (Humic) / Solodic Planosols (Humic)

Brown Sodosols ( Solonetz (Chromic)

Great groups in the suborder are identical to those of Black Sodosols, except for the name Brown Sodosols.
Grey Sodosols ( Solonetz

Great groups in the suborder are identical to those of Black Sodosols, except for the name Grey Sodosols.
Red Sodosols ( Solonetz (Rhodic)

Great groups in the suborder are identical to those of Black Sodosols, except for the name Red Sodosols.
Yellow Sodosols ( Solonetz (Xanthic)

Great groups in the suborder are identical to those of Black Sodosols, except for the name Yellow Sodosols.
Tenosols – soil order. ( Leptosols / Chernozems / Phaeozems / Durisols / Plinthosols / Calcisols / Cambisols / Andosols / Albeluvisols

The following eleven suborders are distinguished within the order:
Bleached-Leptic Tenosols ( Lithic Leptosols (Albic) / Epietric Durisols (Albic) / Petric Plinthosols (Albic) / Epipetric Calcisols (Albic)

The suborder is divided into the following great groups:
[bl]** Ferric Bleached-Leptic Tenosols ( Plinthosols (Albic)

** Ferric-Petroferric Bleached-Leptic Tenosols ( Epipetric Plinthosols (Albic)

** Lithic Bleached-Leptic Tenosols ( Lithic Leptosols (Albic)

** Paralithic Bleached-Leptic Tenosols ( Lithic Leptosols (Albic)

** Petrocalcic Bleached-Leptic Tenosols ( Epipetric Calcisols (Albic)

** Petroferric Bleached-Leptic Tenosols ( Petric Plinthosols (Albic)

** Regolithic Bleached-Leptic Tenosols ( Leptosols (Albic)

** Silpanic Bleached-Leptic Tenosols ( Epipetric Durisols (Albic)

Black-Orthic Tenosols ( Leptosols (Humic) / Cambisols (Humic) / Andosols (Humic) / Durisols (Humic) / Plinthosols (Humic) / Andosols (Humic)

The suborder is divided into the following great groups:
[bl]** Andic Black-Orthic Tenosols ( Andosols (Humic)

** Arenic Black-Orthic Tenosols ( Arenosols (Humic)

** Argic Black-Orthic Tenosols ( Luvisols (Humic)

** Bauxitic Black-Orthic Tenosols ( Gibbsic Cambisols (Humic)

** Duric Black-Orthic Tenosols ( Durisols (Humic)

** Ferric Black-Orthic Tenosols ( Plinthosols (Humic)

** Ferric-Duric Black-Orthic Tenosols ( Duric Plinthosols (Humic)

** Ferric-Petroferric Black-Orthic Tenosols ( Petric Plinthosols (Humic)

** Inceptic Black-Orthic Tenosols ( Cambisols (Humic, Skeletic)

** Lithic Black-Orthic Tenosols ( Leptosols (Humic)

** Paralithic Black-Orthic Tenosols ( Leptosols (Humic)

** Petrocalcic Black-Orthic Tenosols ( Petric Calcisols (Humic)

** Petroferric Black-Orthic Tenosols ( Petric Plinthosols (Humic)

** Regolithic Black-Orthic Tenosols ( Leptosols (Humic)

** Shelly Black-Orthic Tenosols ( Leptosols (Calcaric, Humic)

** Silpanic Black-Orthic Tenosols ( Petric Durisols (Humic)

** Tephric Black-Orthic Tenosols ( Cambisols (Tephric, Humic)

Bleached-Orthic Tenosols ( Leptosols (Albic) / Cambisols (Albic) / Durisols (Albic) / Plinthosols (Albic) / Albic Luvisols / Andosols (Albic)

Great groups in the suborder are identical to those of Black-Orthic Tenosols, except for the name Bleached Orthic Tenosols.
Brown-Orthic Tenosols ( Leptosols (Chromic) / Cambisols (Chromic) / Durisols (Chromic) / Plinthosols (Chromic)

Great groups in the suborder are identical to those of Bleached-Orthic Tenosols, except for the name Brown Orthic Tenosols.
Calcenic Tenosols ( Leptosols (Calcaric) / Cambisols (Calcaric) / Durisols (Calcaric) / Plinthosols (Calcaric) / Luvisols (Calcaric) / Andosols (Calcaric)

The suborder is divided into the following great groups:
[bl]** Andic Calcenic Tenosols ( Andosols (Calcaric)

** Arenic Calcenic Tenosols ( Arenosols (Calcaric)

** Argic Calcenic Tenosols ( Luvisols (Calcaric)

** Duric Calcenic Tenosols ( Durisols (Calcaric)

** Ferric Calcenic Tenosols ( Plinthosols (Calcaric)

** Lithic Calcenic Tenosols ( Leptosols (Calcaric)

** Paralithic Calcenic Tenosols ( Leptosols (Calcaric)

** Petrocalcic Calcenic Tenosols ( Petric Calcisols (Calcaric)
** Regolithic Calcenic Tenosols ( Leptosols (Calcaric)

** Silpanic Calcenic Tenosols ( Petric Durisols (Calcaric)

** Tephric Calcenic Tenosols ( Cambisols (Calcaric, Tephric)

Chernic Tenosols ( Phaeozems / Chernozems / Melanic Andosols / Umbric Plinthosols 

The suborder is divided into the following great groups:
[bl]** Andic Chernic Tenosols ( Melanic Andosols

** Bauxitic Chernic Tenosols ( Phaeozems (Gibbsic)

** Ferric Chernic Tenosols ( Umbric Plinthosols
** Inceptic Chernic Tenosols ( Phaeozems (Skeletic)

** Lithic Chernic Tenosols ( Leptic Phaeozems

** Marly Chernic Tenosols ( Rendzic Phaeozems

** Paralithic Chernic Tenosols ( Leptic Phaeozems

** Petrocalcic Chernic Tenosols ( Petrocalcic Chernozems

** Petroferric Chernic Tenosols ( Umbric Petric Plinthosols

** Placic Chernic Tenosols ( (Placic) Phaeozems

** Regolithic Chernic Tenosols ( Leptic Phaeozems

** Shelly Chernic Tenosols ( Chernozems (Calcaric)

** Silpanic Chernic Tenosols ( Duric Phaeozems

** Tephric Chernic Tenosols ( Phaeozems (Tephric)

Chernic-Leptic Tenosols ( Mollic Leptosols / Rhendzic Leptosols / Leptic Melanic Andosols / Leptic Umbric Plinthosols / Chernozems

The suborder is divided into the following great groups:
[bl]** Duric Chernic-Leptic Tenosols ( Epipetric Durisols

** Ferric-Petroferric Chernic-Leptic Tenosols ( Umbric Epipetric Plinthosols

** Lithic Chernic-Leptic Tenosols ( Mollic Leptosols

** Paralithic Chernic-Leptic Tenosols ( Mollic Leptosols

** Petrocalcic Chernic-Leptic Tenosols ( Rhendzic Leptosols

** Petroferric Chernic-Leptic Tenosols ( Umbric Epipetric Plinthosols 

Grey-Orthic Tenosols ( Leptosols / Cambisols / Andosols / Durisols / Plinthosols

Great groups in the suborder are identical to those of Bleached-Orthic Tenosols, except for the name Grey Orthic Tenosols.

Leptic Tenosols ( Leptosols / Leptiс Andosols / Leptic Plinthosols

Great groups in the suborder are identical to those of Chernic-Leptic Tenosols, except for the name Leptic Tenosols.
Red-Orthic Tenosols ( Leptosols / Cambisols / Andosols / Durisols / Plinthosols

Great groups in the suborder are identical to those of Bleached-Orthic Tenosols, except for the name Red Orthic Tenosols.
Sesqui-Nodular Tenosols ( Leptosols (Ferric) / Cambisols (Ferric) / Durisols (Ferric) / Plinthosols (Ferric) / Luvisols (Ferric)

The suborder is divided into the following great groups:
[bl]** Argic Sesqui-Nodular Tenosols ( Luvisols (Ferric)

** Duric Sesqui-Nodular Tenosols ( Durisols (Ferric)

** Inceptic Sesqui-Nodular Tenosols ( Cambisols (Skeletic, Ferric)

** Lithic Sesqui-Nodular Tenosols ( Leptosols (Ferric)

** Paralithic Sesqui-Nodular Tenosols ( Leptosols (Ferric)

** Petrocalcic Sesqui-Nodular Tenosols ( Petric Calcisols (Ferric)

** Petroferric Sesqui-Nodular Tenosols ( Petric Plinthosols (Ferric) 
** Regolithic Sesqui-Nodular Tenosols ( Leptosols (Ferric)

** Silpanic Sesqui-Nodular Tenosols ( Durisols (Ferric)

Yellow-Orthic Tenosols ( Leptosols / Cambisols / Andosols / Durisols / Plinthosols

Great groups in the suborder are identical to those of Bleached-Orthic Tenosols, except for the name Yellow Orthic Tenosols.
Vertosols – soil order. ( Vertisols

The following six suborders are distinguished within the order:
Aquic Vertosols ( Stagnic Vertisols

No great groups are distinguished within the suborder due to the lack of information.

Black Vertosols ( Vertisols (Pellic)

The suborder is divided into the following great groups:
[bl]** Crusty Black Vertosols ( Vertisols (Pellic)

** Epipedal Black Vertosols ( Vertisols (Pellic)

** Massive Black Vertosols ( Mazic Vertisols (Pellic)

** Self-mulching Black Vertosols ( Grumic Vertisols (Pellic)

Brown Vertosols ( Vertisols (Chromic)

Great groups in the suborder are identical to those of Black Vertosols, except of the name Brown Vertosols.
Grey Vertosols ( Vertisols 

Great groups in the suborder are identical to those of Black Vertosols, except of the name Grey Vertosols.
Red Vertosols ( Vertisols (Rhodic)

Great groups in the suborder are identical to those of Black Vertosols, except of the name Red Vertosols.
Yellow Vertosols ( Vertisols (Xanthic)

Great groups in the suborder are identical to those of Black Vertosols, except of the name Yellow Vertosols.
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