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About the Atelian regression in the Caspian Sea
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The Atelian suite of deposits was described for the first time by P. Pravoslavlev (1926) in the Lower Volga area. It is represented mainly by continental formations of different genesis: sandy loams and loams with traces of automorphic and hydromorphic soils, with inclusions of terrestrial and freshwater mollusk shells, and bones of mammals of the Upper Paleolithic complex ("mammoth fauna"). In the suite, G. Goretski (1958) described the Akhtubian deposits—periglacial sands.
The thickness of the Atelian-Akhtubian deposits reaches 20 m. Traces of frost deformations and wedges penetrating into underlying beds are observed. On the Volga-Ural lowland, Atelian deposits are represented by various alluvial-deltaic, lake and subaerial sediments, of which the thickness reaches 15 m. Atelian-Akhtubian deposits reflect a regressive stage in the late Pleistocene history of the Caspian Sea. The results of seismic-acoustic profiling (Lokhin and Mayev, 1990) testify to basin level being about -140 m. 
The age estimates for the regressive stage are ambiguous. Its determinations by the TL method are in the range from 80 to 28 ka, however these data contradict the determinations of age obtained by the same method for the Khvalynian deposits (48–10 ka) (Shakhovets, 1987). According to the representations based on data from radiocarbon analysis of Khvalynian  deposits, the Atelian regression corresponded to the LGM (late Valdai, Ostashkovo) on the East European Plain, which correlates with MIS 2 (Chepalyga, 2004). Based on the stratigraphic-paleogeographic dates, a number of researchers (Moskvitin, 1962; Fedorov, 1978; Yanina, 2012) refer the Atelian regression to the early Valdai (Kalinin, MIS 4) glacial epoch. It is considered more ancient by other authors (Rychagov, 1997; Badyukova, 2007). Yu. Vasilyev (1961) correlated the Atelian regression with a long epoch of the Dnieper glaciations-Mikulino interglaciation. 
All conclusions are based on the deposits from sections and Caspian terraces within the coastal zone. We studied the Atelian deposits obtained from cores in the central part of the Northern Caspian Sea. The results of these investigations make a contribution to the solution of the debated questions.
The Atelian regression is clearly expressed in the structure of the Pleistocene deposits of the northern basin that was studied by seismic-acoustic profiling, static sounding, and explored with engineering-geological cores. It is reflected by the cuttings in the seismoacoustic profiles under the base of the Khvalynian deposits. The regressive thickness has a non-uniform lithologic structure and occupies a stratigraphic niche between Girkanian and Khvalynian transgressive deposits. Atelian sediments are represented by an alternation of loams and clays. The high density (2.10–2.15 g/cm3), limited humidity (< 25–26%), and jointing are characteristic for them and testify to the transformation of the deposits in a subaerial environment. Separate inclusions and layer-by-layer congestions of a vegetal detritus, and also shells of mollusks are noted. Malacofauna are represented by inhabitants of freshwater basins: Unio sp., Dreissena polymorpha polymorpha, Anisus eichwaldi, Valvata piscinalis, Theodoxus pallasi, Limnea stagnalis, and terrestrial gastropods. It characterizes wetland conditions with poor biogenous elements but rich with carbonate water. 
The radio-carbon dating determined on humic acids which are emitted from the Atelian deposits lie in the age interval of 36,680 ± 850 to 40,830 ± 100, the calibrated age being 41,191 ± 750 to 44,390 ± 180 years (Table). Determinations of radiocarbon age for the Atelian deposits were conducted by two modifications of the radiocarbon method in the Institute of Geography of the Russian Academy of Sciences (IGAN) and in the Lawrence Livermore National Laboratory, USA (CAM). The results of dating coincided with each other.
Table. Results of radiocarbon dating of the Atelian deposits
	Lab number
	Age

	
	14C age
	Calibrated age 

	ИГАН-4541
	36,680 ± 850
	40,441–41,941 (41,191 ± 750)

	CAM 163762
	37,100 ± 660 AMS
	41,062–42,131 (41,596 ± 534)

	ИГАН-4542
	40,830 ± 100
	44,210–44,570 (44,390 ± 180)


Thus, it is possible to conclude that the closing stages of the Atelian epoch of development in the Caspian Sea (filling of regressive cuttings with sediments of freshwater basins) occurred in the initial stages of the Valdai interstadial epoch on the East European Plain. But the lowest level of the Atelian regression and formation of erosive cuttings in the territory of the Northern Caspian Sea were timed to the global cold snap in the Early Valdai glacial epoch (MIS 4).
The investigation was supported by RFBR (Grants 14-05-00227, 13-05-00242). 
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