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Pelosols are soils with a high clay content that swell when moist and shrink during drying out. This alternation 
results in the formation of a soil structure with sharp-edged soil aggregates and deep-reaching cracks. Pelosols 
(from Greek pélos = clay) often cover clay- and marlstones of the Mesozoic era of the escarpment landscapes of 
southern Germany. Their colour varies according to the parent rock from grey to brown and red.  
 

 
Coloured claystones of the Middle Keuper near  

Sachsenheim-Hohenhaslach (District of Ludwigsburg) 
 

During soil formation, the clay-rich rocks moisten and weaken. Water soaks into the rock. Water molecules 
bind onto and into the sheet-like clay minerals. As a consequence, the volume of the soil increases (swell). 
When the soil dries out, it shrinks, and cracks form. The kind of clay minerals considerably determines the 
swell and shrink characteristics. Some clay minerals like smectites and vermiculites have a very large 
specific surface and can store and later release a particularly high amount of water. 
 

 
 

Segregation of sharp-edged polyhedral aggregates in the so-called P horizon 
 

In a Pelosol, below the humic topsoil follows the typical P horizon (P from Pelosol), which displays a soil 
structure with segregation of aggregates and a clay content of more than 45 percent. 

 
 

Pelosol from translocated clayey sediments on marly clays of the Gipskeuper (lower Middle Keuper) 

 



Soil aggregates are often polyhedral. They partly merge downwards into longish, standing prisms. Shining 
shear surfaces, so-called slickensides, and sometimes rhombic soil aggregates can be observed. 
 

 
 

Details from a Gipskeuper profile: Polyedral structure in the P horizon (left) and slickensides in the II P horizon 
beneath (right) 

Formation often due to denudation of coarser-grained overlying strata 

Often Pelosols form as a result of human disturbance of the soil cover. In the course of the agricultural use, 
coarser-grained, less clay containing overlying strata are removed.  
 

 
 

Pelosols (from left to right) on Unterer Süßwassermolasse (lower freshwater molasses, Tertiary), Lower Jurassic 
and Knollenmergel (Trossingen formation, upper Middle Keuper) 

 

The relevance of the soil denudation due to land-use is obvious from the spatial association of the Pelosols 
with shallow soils even more prone to soil erosion, like Rankers and Pararendzinas on hilltops and slopes 
and Accumulation soils on toeslopes and in valleys. 
Although most Pelosols developed where soil denudation took place, they are found in currently forested 
areas and give evidence of a formerly different land-use, i. e. coppicing, agroforestry, intensive wood pasture 
or a temporay agrarian use. 

Predominant in the south-west of Germany 

Pelosols and their transitions mainly occur where claystones of the Mesozoic (250 to 65 million years before 
present) of the Buntsandstein, Muschelkalk, Keuper and Lower and Middle Jurassic are exposed. 

 
 



 
Distribution of Pelosols in Germany 

Legenden: 
left: Pelosols dominant or as one of several dominating soils; right: Pelosols as accompanying soils 

 

They dominate in the escarpment landscapes between Black Forest and the Swabian Alb. Pelosols further 
occur in Franconia, in the Thuringian basin and in the south part of Lower Saxony. Pelosols also develop on 
banded clays, claystones of the molasse of the Tertiary and on volcanic rock that weathers into clayey 
products, like e. g. in the Kaiserstuhl and Hegau areas. 

A class of their own in the German soil system 

In German soil systematics, Pelosols form an own soil class, containing soils from clayey parent rock, or 
weathering into clayey materials. The soil type Pelosol is defined by a Ah – P – C horizon sequence, with a 
minimum thickness of the P horizon of 30 cm. In the international soil classification World Reference Base 
for Soil Resources (WRB 2015), Pelosols are mainly assigned to the Vertic Luvisols, Vertic Cambisols and 
Vertisols. 

Pelosols swell and shrink 

Pelosols often display air deficiency in the moist, swollen state. In contrast, they show often deep-reaching 
shrink cracks when dry, which make for a good aeration. Only a limited share of the total soil water stored in 
Pelosols is plant available, and most agricultural crops can penetrate the upper 60 cm to max. 90 cm of the 
soil with their roots only. 

 
Shrink cracks at the soil surface 

 



Supply of nutirents, in particular of potassium and magnesium, is mostly good on Pelosols, due to the 
nutrient stock in the parent rocks. 
Pelosols are often used for forests and grasslands. In the agricultural use, tillage is quite a challenge. 
Ploughing is possible only when specific soil conditions prevail, neither too moist nor too dry, which is a 
often narrow space of time. This is why Pelosols in the vernacular are often called „Minute soils“. 
Accordingly, careful non-till farming with ripper and rotary harrow is more and more applied on Pelosols. 
On highly eroded Pelosol-Pararendzinas, lime content has a positive impact on rootability and tillage. 
 
 
 

 
 
 

Keuper hills near Haigerloch-Gruol (Zollernalbkreis);  
agricultural use of Pelosols and Pararendzinas on clayey Keuper rocks; in the background the Swabian Alb 
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