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Abstract

The genesis and peculiarities of ground ice and chloride brine formation are a fundamental geochemical issue, which, however, has yet to be completely solved. We hereby present the results of our research into the chemical and isotope composition of ground ice and brines of the artesian basins of Western Yakutia, a Russian region situated in the area with the deepest permafrost on the Earth. The zero isotherm position was registered at a depth of 1,450 m. The geological section included sedimentary and intrusive rocks with both ground ice and chloride brines. Such geochemical types of ground ice as HCO3, SO4-HCO3, Cl-HCO3, HCO3-Cl и Cl were distinguished. SO4 and C accumulated in the ice due to water-rock interaction and cryogenesis. Ground ice salinity reached 12 g/L, whereas brine salinity was as high as 450 g/L. Based on the results of our study of stable isotopes in ground ice and chloride brines (18О, D, 37Cl, 81Br, 87Sr/86Sr) we drew a conclusion that the chloride ground brines originated as a result of either halogenous rock leaching or metamorphogenic transformation of evaporated paleoseawaters. Ground brines contain high concentrations of a number of microcomponents (bromine, lithium, strontium, rubidium, etc.) and can be considered hydromineral raw products. We made an estimate of hydromineral resources on the basis of the data on a drainage brines influx into the diamond-mining quarries. 
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