Mineralogy and geochemistry of Lake Malye Chany bottom sediments
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Lake Chany is located in the central part of Baraba steppe at the south of Western Siberia and it is the largest closed water basin between the Ob and Irtysh Rivers. The surface area of the lake is about 1707 km2, with a mean depth of 2.2 m. The Kargat and Chulym rivers flow into the lake from the northeast. Lake Chany consists of three associated lakes, Lakes Bolshye Chany, Malye Chany and Yarkul, which are connected by narrow channels. Before 1972 Lake Bolshye Chany consisted of four pools, Chinyaikhinskii, Tagano-Kazantsevskii, Yarkov and Yudinskii. To decrease the surface area evaporation of lake and to increase the water level in the central part of Bolshye Chany there was constructed dam separated Yudinskii pool from Bolchye Chany. The Lake Malye Chany together with pools from Bolshye Chany forms a lake chain. The salinity of the chain increases from the point where the river flows into Lake Malye Chany to the innermost part of the lake complex, Yudinskii pool of Bolshye Chany.  The chosen study sites were the central parts of Lake Malye Chany.  The core (the length 360 cm) has been obtained from this part of the lake in 2006. The core from Lake Malye Chany was sampled at 10 cm. The aim of this work is the mineral and chemical composition investigation of bottom sediments of Lake Malye Chany by methods of X-ray diffraction, IR-spectroscopy, XRF-SR.
It was established that the mineral association of Lake Malye Chany bottom sediments includes quartz, feldspars, carbonates, gypsum, bassanite, pyrite, mica, chlorite and kaolinite. The quartz and feldspars are more abundant in the lower part of the core at intervals from 360 to 156 cm and from 360 to 180 cm, respectively. At the upper part of the core the amounts of these minerals decrease about two times. Carbonates are presented by calcite and Mg-calcite with the amount of MgCO3 from 4 to 10 mol. %. The former was observed at the interval from 360 to 108 cm and the latter was from 220 to 0 cm. Gypsum, bassanite and pyrite are observed only in the upper part of the core to the depth of 100 cm.
 δ18O carbonate values range from -11 to -5 ‰. The oxygen isotopic data are characterized by low values (-11 to -10‰) near the base of the core from 350 to 230 cm. In the middle part of the core (from 230 to 120 cm) δ18O values increase from -8 to -5.5 ‰ and then they drop to -8.5 ‰ in the upper part of the core (120-10 cm). δ13C carbonate values range from -6 to 0 ‰. The lowest δ13C values (-6 to -5 ‰) are observed near the base of the core at the same interval where δ18O values are also low. Following this decline, δ13C values display a gradual overall increase upwards on the core.
In Malye Chany Lake, the Sr/Ca ratio in sediments reflects changes in mineralogy and in the past lakewater chemistry. Samples from 350 to 240 cm have low Sr/Ca ratio. The shift to Mg-calcite precipitation in interval from 230 to 130 cm doubled the Sr/Ca values. Upward on the core Sr/Ca values decreased gradually. The content of CaO and MgO sharply increased on the border of two lithological unites (180 cm).
A multi-proxy approach, which integrates different (mineralogical and elemental composition, δ18O carbonate and δ13C carbonate) datasets, provides an opportunities to limit and constrain paleoclimatic interpretations. According to our datasets, we select three units. 

Unit I (350-230 cm) is characterized by low δ18O, δ13C and Sr/Ca values and absence of Mg-calcite that indicate high lake level and low salinity.
Across the transition from Unit I to Unit II (230-130 cm), δ18O, δ13C and Sr/Ca values increase and Mg-calcite precipitates. This data suggest evaporative concentration caused by elevated aridity. 
In Unit III (130-0 cm) the decreasing δ18O and Sr/Ca values, increased organic and carbonate content are evidence for increased lake levels after the low stand of Unit II. 
Integration of the results of studies of δ18O, δ13C and Sr/Ca ratio and changes in mineralogical composition provide a basis for interpreting the salinity, evaporation and chemical history of the Malye Chany Lake system better than if each of these techniques was applied in isolation.
