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Highlights 

1. The slope position and aspect and land use are the main effective parameters on 

the distribution and amount of smectite and vermiculite clay minerals.  

2. East and North-East aspects provided more moisture resulted in the formation of 

smectite and vermiculite in Alfisols and Mollisols, respectively. In Alfisols, 

micromorphological investigations revealed that thick and laminated clay coating 

were observed within speckled b-fabric matrix. The main pedofeatures observed in 

the Bt horizons were clay coatings and decalcified zones in which occurrence and 

preservation of clay coatings were more pronounced with illite and smectite as the 

dominant clay minerals. 
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Other Information (including tables and figures) 

Our results clearly demonstrate that soils developed on the same parent material, 

with the same vegetal cover and climate, differing only for the slope aspect in the 

landscape, had significantly different organic matter content on soil aspects. 

Therefore slope aspect is an important topographic factor influencing local site 

microclimate, because it determines the amount of solar radiation received. Wetter 

conditions on north-facing aspects facilitate greater leaching. Differences in soil 

development likely result from differences in the amount of insolation received by 

opposing slopes. It is also possible, however that differences in weathering and soil 

development are the result of differences in hillslope stability. Thus, Soil aspect 

should also be carefully considered as a key factor to study ecosystem development, 

productivity, conservation strategies and sustainable management of the regional 

agriculture and forest.  

Importance 

The slope position and aspect and land use are the main effective parameters on 

the distribution and amount of smectite and vermiculite clay minerals in hillslope 

area. Environmental conditions such as landscape and drainage influenced the 

physicochemical characteristics and expansive properties of clay minerals which 

consequently affected micromorphological properties such as, void, microstructure, 

b-fabric and clay coatings.  

Introduction (Hypothesis and aims) 

Soil is the most complex biochemical combination in the nature. Environmental 

factors such as, topography and human activities determine the spatial orientation 

and development of soils in the study area. Micromorphology and clay mineralogy 

are the only possibilities to describe complexity of soil polygenesis and soil 

formation. The main aim of Micromorphology and clay mineralogy is to describe and 

determine intensity of polygenetic processes resulted from the effect of soil position 

and aspect on soil loess hillslopeof Toshan area, Golestan province.  


