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Upper Miocene sediments have been thoroughly studied on the northern and southern flanks of the West Kuban depression of the Western Ciscaucasus. For the purpose of this study, lithological, stratigraphic, paleontological, geochemical, and seismological data have been used, together with detailed surveys of geophysical and standard well logs.
As is known from lithological and oilfield geophysical data, the Upper Miocene section is mainly composed of pelitic particles. The presence of abnormally high pore pressure has resulted in sufficient stability of clay porosity over the entire Upper Miocene section, with no tendency towards natural compaction 

with depth. Therefore, variations in petrophysical and geophysical parameters primarily reflect differences in the content of sandy and carbonate material, corresponding to those differentially created by sedimentation cycles. 
The study of paleontological evidence from boreholes of the West Kuban depression has been used to obtain stratigraphic dates and to establish faunistic correspondences that coincide with the structural and facies reorganization of the basin; these aspects also help to trace the extent of its territory. Our results have made it possible to distinguish two lower order transgressive-regressive subcycles within the general background of the overall high order regressive stage (from Sarmatian -Meotian-Pontian to the end of the Pliocene).
As is generally known, transgression of the Eastern Parathethys in the West Kuban depression began during the Middle Maikopian period, when the axis of the depression shifted from the southern to the northern flank. This shifting was ongoing up to the end of the Sarmatian period. The Upper Miocene (Meotian-Pontian stage) period corresponds to a transgressive-regressive subcycle, where a change of basin hydrogeology was accompanied by the accumulation of thick clays in the abyssal setting. This subcycle was distinguished on the basis of paleontological and geochemical data, and it is corroborated by lithological and geophysical evidence.
At the Sarmatian-Meotian boundary, on the Timashevskaya bench, incisions, paleochannels, and antedeltas of the paleo-Donets River were formed; these are traceable from the Svobodnenskaya area to the northern slope of the West Kuban depression. Here, sandy coquina deposits with inclusions of Eocene white marl cobbles were penetrated in borehole sections. Based on the geological profile and thickness variations, the data are interpreted as an incision into the upper Sarmatian deposits and its filling with Meotian sands. The incision’s amplitude was some tens of meters. Up the section, in the same boreholes, several pebble interlayers were traced that were also within the sand sequence at the Pontian–Meotian boundary. The sands were dated to the Pontian by ostracods. Genetically, the deposits are likely to represent an underwater antedelta with sea microfauna. The deepest incisions confined to the Sarmatian-Meotian boundary were traced by drilling and seismic data in the Beisug area. The incision depth was 200–250 m, cutting into Sarmatian sediments and, in places, the whole Miocene up to the Maikopian sequence. Deep incisions were attested within Pontian deposits of the Timashevskaya bench. They are documented by boreholes and images in the seismic profile. According to the correlation with the nearest dated boreholes, the incision corresponds to the Middle Pontian, though a direct paleontological confirmation of the age is as yet unavailable. The amplitude of incision is 100–120 m in these boreholes. A sharp, short-term facies rearrangement, a stratigraphic hiatus, and the appearance of terrestrial gastropods at the base of the upper Pontian Portaferian beds were revealed in relatively deep-water sections of the Taman Peninsula.
The next rise in sealevel in the Meotian may be estimated at several tens of meters above recent sealevel, as the sediments were of limited distribution on the platform. It is likely that the early and late Meotian basins did not differ in their water level and extension, and no appreciable regression was revealed in the terminal Meotian. A pronounced regression in the terminal Sarmatian sealevel and a small-scale transgression in the initial Meotian have no analogs in the eustatic curve despite all their debatable dates. The boundary between the Meotian and Pontian in the depressions seems to be purely faunal and is identified by the first appearance of high endemic brackish-water benthic fauna. According to geochemical data, extension of a marine basin during the Miocene period created favorable conditions for the accumulation of organic matter. Deep clays, deposited during the transgression, are rich in organic matter and are oil-prone. According to geophysical data, these deposits are characterized by high natural gamma activity and high elastic wave run time intervals. As for the Meotian-Pontian formation, deposition occurred under relatively deep marine conditions. During the main stage of siltstone and clay sedimentation, aleurolite intercalations were also taking place. Build up of aleurolite is represented on log surveys by a gradual decline in acoustic transit-time and lower natural gamma activity. According to the lithological composition, the siltstones and clays are similar to those of the Meotian-Pontian, since deposition was taking place under similar conditions. As shown by the geochemical data, changes in sedimentation conditions associated with shallowing of the basin within the Early Miocene period resulted in a notable reduction in organic matter content of Meotian-Pontian deposits. A regional break in sedimentation between the Meotian-Pontian is distinctly visible on the southern flank of the West Kuban depression, however, it is not so distinct on the northern flank, which is evident from the presence of interbedded conglomerates and breccias in the basal sand-aleurolite layers.
The next transgressive and regression subcycle began in Meotian time. During the course of the transgression, alteration of basin borders and its hydrological regime was occurring. The coastline kept moving to the north, and subsea currents began playing a major role in modifying various parts of the basin. According to geochemical data, initiation of a new transgressive-regressive subcycle related to the expansion and deepening of the basin, is apparent from the increased amount of dissipated organic matter. Short duration basin floor depositional cycles, alteration of the hydrodynamic regime, and oxidizing conditions, all had an effect on the rate of organic matter preservation.
The beginning of a new transgressive-regressive subcycle is evident from the appearance of separate sandstone members characterized by low gamma-ray log values and a significant reduction in elastic wave time intervals. The content of sand-aleurolite material in the Upper Pontian sediments decreases abruptly, which resulted in a corresponding increase in gamma-ray and acoustic log values. 
Integration of geological, geophysical, and geochemical data has shown that the main prospects for oil and gas in the Upper Miocene are associated with reservoirs of the Meotian-Pontian. Accumulation of hydrocarbons took place by migration of oil and gas from deposits of a transgressive-regressive subcycle. In the western Kuban trough, 12 oil and gas deposits have been discovered in the pontian-meiotic sediments.
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