Abstract 


The results of studies, which were reflected by the publications of S.N. Lessovaia, provided the information of weathering and soil formation in a wide geographical range. The latter allowed to reveal and analyze the main trends of soil clay mineralogy including their profile distribution in the soils of the cold sector of Eurasia. Soils developed in loose parent substrates, as well as ones formed in the fine earth formed from the hard rocks of the following regions: Eastern Fennoscandia, the Polar Urals, the Central Yakut Plain and the Central Siberian Plateau have been studied. The trends of a profile distribution of clay minerals in geogenic and bio-climatogenic series of soils were under consideration. The most significant results are summarized as follows:

It was revealed that the mafic and ultramafic rocks, the latter were not described in the general schemes of boreal-subarctic pedogenesis and weathering (Targulian, 1971), can not be considered as a same group due to determination of the weathering and soil formation trends. 
The intensity and direction trends of rock weathering, from one side, and pedogenesis from the fine earth derived from the rocks, from another side, attributed to silicates’ association and specificity  of the porosity system of rocks have been reported.
The statement of frontal and fractal formation of the fine earth from hard rocks, in which the pedogenesis is taken place, was suggested. Besides a scheme of developing and self-organizing of the fine-earth based on positive and negative feedbacks was revealed. 
The detailing of the hard rock transformation into clayey material in soil environment was revealed on the example of Podbuurs developing in the fine earth from the traprocks of the Central Siberian Plateau. Quantitative mineralogical compositions of rocks and soils (the fine size <1 µm fractions) were determined on randomly oriented powder specimens using XRD followed by Rietveld analysis. It was shown that the conservation of smectite in the aggregates, which were inherited from traprocks, protected this unstable in acid environment mineral against dissolution. Further acidification taking place in the upper soil horizons led to the disintegration of aggregates and conversion into clay material of soil plasma.

The research results are an essential contribution to the decision of one of the most important problems of soil geography and fundamental soil science in the framework of investigation of pedogenesis and the trends of soil distribution forming in the cold regions of Eurasia. The results of the research were published in leading national (Soil Science, translated version is Eurasian Soil Science) and foreign (Catena (Impact Factor: 2.612), Applied Clay Science (Impact Factor: 2.342), Clays and Clay Minerals (Impact Factor: 1.398) journals, as well as in the chapters of the monograph (Springer).
