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During the Oligocene to Miocene, the Paratethys Sea emerged as the northern offshoot of 

the Tethys Ocean, separated from its southern Mediterranean counterpart by the 

imposing Alpine-Himalaya Mountain range. The dynamic processes of opening, restriction, 

and eventual closure of its marine gateways triggered a series of profound 

paleoenvironmental transformations within the Paratethys region, leading to episodes of 

extreme anoxia, hypersalinity, and freshwater conditions. To date, assessments of salinity 

fluctuations during the Paratethys' history have predominantly relied on faunal and 

lithological data, yet a comprehensive quantification has remained elusive. In this study, 

we aim to elucidate the paleosalinity variations in Paratethys by employing elemental 

proxies, specifically the boron/gallium (B/Ga), strontium/barium (Sr/Ba), and sulfur/total 



organic carbon (S/TOC) ratios. These proxies are applied to key sections (Belaya, Panagiya, 

Zhelzhnyi Rog) in the northern Caucasus and Taman Peninsula of Russia. These sections 

collectively span the 42-million-year time interval, comprising Eocene-Oligocene-Miocene 

marine marls and black shales, Late Miocene lacustrine mudrocks and Miocene-Pliocene 

shales of the recent Black Sea domain. Our analysis involves a comparison of the observed 

salinity variations with the Paratethys paleogeographic and paleoenvironmental 

reconstructions, along with a discussion of potential correlations with alterations in 

hydrology and marine connectivity. 

 

 


