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This presentation will focus on three aspects of 
gypseous soils: 
 Soil Taxonomy as a language; 
 The uniqueness of gypseous soils; 
 Why their taxa and the terms used for other mineral 
soils should be applied with caution. 

Introduction 



 Soil Taxonomy (ST) has become an international 
language for the study and classification of soils. The 
local classification of the particular soils will usually be 
given, but the discussion of the soil properties will be 
in ST. 
 Many scientific journals require the named soils used 
in the article be classified according to ST. 
 ST fulfills one of the major attributes that any 
classification system should satisfy in that “The 
definition of each taxon carries as nearly as possible 
the same meaning to each user.” 
 

Soil Taxonomy is a language 



Gypsiferous and Gypseous 

 Gypsum is either absent or a very minor component in the 
agricultural soils of Northeastern US and Northern Eurasia 
because of climatic and geological reasons. 
 Many soil scientists educated in these regions considered 
gypsum mainly as a fertilizer or as an amendment. 

  The word gypsiferous (the suffix –ferous means bearing, 
containing, conveying, …) was applied to the soils with 
gypsum in these latitudes. 

  The word gypseous (the suffix –eous means full of, 
abounding in, characterized by, having, like, …) is better suited 
for soils having gypsum as the main component. 

 Gypsum (CaSO4•2H2O) is a common mineral. 
 



 The knowledge gained in arid areas, [e.g., SW Europe (1929 
to 1952; 1990’s), Northern Africa and Middle East (1960’s), 
Mexico (1960’s)] about gypseous soils did not reach the 
authors of the present-day major soil classification systems. 
 The treatment of the gypsiferous soils was scant in early 
versions of these systems. 
 Soils with gypsum were wrongly grouped with saline or 
calcareous soils, causing long-lasting errors and 
misunderstandings in soil science. 

The treatment of gypseous soils 



 In 1960, the Soil Survey Staff recognized the role of gypsum 
in soil genesis by defining the Gypsic horizon. 
 Few years ago, soil surveys by NRCS-USDA in Southwestern 
US have found horizons with gypsum contents > 90%. 
 Many basic concepts and procedures in soil science are 
clay-centric, and cannot be used in horizons where siliceous 
and silicatic minerals are the minority. This is not new in soil 
science, as an example peats. 
 Specific concepts on genesis and behavior, as well as 
procedures for field description, analysis, and interpretation, 
are needed. Examples are: new white Munsell color pages, 
gypsum content determination, terms in lieu of texture, and 
rupture-resistance classes. 

The treatment of gypseous soils 



 The action of gypsum in soils is based primarily on its 
solubility (~ 2.4 g L-1). 
 The “chemical” action on clay flocculation or on fertility 
happens even for small gypsum contents. This is well known 
and understood in agronomy. 
 The “mechanical” action is well expressed for high gypsum 
contents. The effects (mixing and comminution) are produced 
by dissolution and growth of gypsum crystals (up to 200 atm 
pressure with oversaturation). 
 Gypsum is a weathering agent (decay of stone, brick, 
concrete, and other materials), and a soil builder. 

Gypsum “works” in the soil 



 Gypsum is a semi-soluble salt, which is more soluble than 
calcite, but much less than many salts occurring in soils. 

 Gypsum is sometimes applied to sodic soils to promote 
clay flocculation by displacing Na+ from the exchange 
complex. 
 Gypsum is much more soluble than lime, without producing 
osmotic or toxic stress. 

Solubility and lack of ionic stress  

Formula Name Solubility 
g L-1 

CaCO3 Calcite 0.01 
CaSO4·2H2O Gypsum 2.40 
Na2SO4 Thenardite 48 
NaCl Halite 359 
MgSO4·7H20 Epsomite 710 
 



Composition and stability against temperature 

 The knowledge that water is an integral part of the 
crystal is often not considered. 
 To routinely dry at 105ºC soils containing gypsum for 
laboratory analyses, spreads suspect for all further 
analytical results.  

Weight changes in four 
samples for increasing 
drying temperatures 
(Artieda et al. 2006, 
SSSAJ 70: 1923-1935). 



 Corrections for the percent of water lost are far from exact 
because of the possible non-total dehydration of the 
gypsum of the sample and the partial or total re-hydration to 
bassanite, depending on RH and time allowed. 

Composition and stability against temperature 

 All analytical (physical and chemical) results from 
gypseous samples heated at the routine temperature of 
105ºC must be distrusted. 



Gypsum in Soil Taxonomy  …. and in most taxonomies of soils  

 The definitions of Gypsic and Petrogypsic horizons still 
need refinements. 
 Don’t forgot that several kinds of gypseous horizons can 
be distinguished in the field by feel or by other easy criteria: 
“gritty”, “flour-like”, “hard-bread crumbs”, “travertinic”, 
“honeycomb”, “compact”, ....? 
 Some specific morphologies could be introduced in the 
soil description manuals if their occurrence is frequent. This 
would support further research on behavior and genesis. 
 The occurrence of gypsum (so: water!) in planetary 
environments will foster the study of terrestrial analogues. 
Are we, soil scientists, ready? 



Gypsum in Soil Taxonomy  …. and in most taxonomies of soils  

 Possible redundancies in the names of soils with gypsum.  
 The classification of gypsum containing soils can become 
burdensome. Soil Taxonomy typically uses the noun as the 
prefix for Suborder such as Gypsids and for Great Groups, 
such as Gypsiargids or Gypsic Haplocambids. 
 If the mineralogy of the soil is hypergypsic, as is the 
Pokorny soil described and mapped in Texas, the 
classification is Fine-gypseous hypergypsic, thermic, 
shallow, Ustic Petrogypsids. 
 Terms used in lieu of particle size classes for gypseous 
materials should be developed that are connotative of their 
characteristics rather than using gypseous or gypsic. 


	Gypseous Soils and�the Universal Soil Taxonomic System
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12

