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The Caspian Sea has experienced much more rapid sea-level changes than the oceans: even in 

the 20th century sea-level has fluctuated about three meters, with a maximum rate of sea-level 

rise in the 1980’s up to 34 cm/year, a hundred times faster than eustatic sea-level rise in the 

oceans. It enables studying with a hundredfold acceleration how coasts react to changing sea-

levels and how large area of low angle coast emerged and provide vast area of silty clay 

deposits rich in organic matter and other soil properties.  Furthermore, the absolute height 

within -28...+50 m above sea level is mainly an indication of the relative and absolute age of 

the area. Therefore, Caspian region is one of the most unique areas for the study of soil 

evolution in marine plains beginning from the earliest stages of soilscapes formation. 

This project is aimed at the study of the primary heterogeneity of soilscapes at the relatively 

recently released from the sea loamy-clayey marine plains in low angle coast as well as to 

evaluate the change in the pattern of soilscapes from the earliest to the latest stages of soil 

development in the Caspian region located at different base levels in the mainland.  

For our study, own and published data on soilscapes of the Caspian region formed at the marine 

loamy-clayey deposits within -28...+50 m above sea level will be included. For the study of the 

primary differentiation (formation of the primary heterogeneity), the field study will be taken 

at the altitudes -28-20 m.  

From the literature and cartographic data it is clear that proper marine loamy-clayey deposits 

on the younger plains are not wide spread: In Russia and Iran, they are found in the southeast 

of Kalmykia, Terek-Kuma lowland of Dagestan and in Gulistan province of Iran. In this 

project, the key sites will be chosen within these regions and detailed field studies will be 

conducted. The study conducted in Russia and Iran according to the unified procedure will 

allow us to evaluate the input of the climatic and geomorphological factors in the formation of 

primary heterogeneity of the marine plains of the Caspian region. The primary differentiation 

of soilscapes will be studied from several aspects: soil genesis, geochemistry, microbiology, 

geobotany, zoology. The study of the pattern of the heterogeneity of the young marine plain 

which was just emerged released from sea is a challenging task as cannot be seen the 

pronounced boundaries in this case due to the absence of factors - indicators such as vegetation, 

microtopography, zoogenic mounds etc. In this case, it is optimal to use the modern approaches 



including change detection using satellite imagery and digital soil mapping (using geostatistical 

methods such as Kriging) which allows creating reliable maps of soil properties when the priori 

information on the character and boundaries of heterogeneity is absent (“blind mapping”). We 

distinguish between several evidences of differentiation, on which our study will be focused 

during the first survey: soil salinity, redox potential, the depth of the oxidized horizons. At the 

next phase of our study (“pinpoint sampling”), the microbiological and geochemical sampling 

will be performed which is based on the pattern revealed after the mapping at the first phase. 

The change in the pattern of soilscapes from the earliest to the latest stages of soil development 

in the Caspian region will be assessed by comparing morphometric parameters of the patterns 

of soilscapes developed on the plains of different ages.  

























 

 

 


