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Abstract: The results of testing the advanced direct-prospecting method of frequency-resonance processing and 

decoding of RS data on a large Shebelinka Gas and Condensate Field, GCF (Ukraine) are analyzed. Vertical 

channels of deep fluids migration within the hydrocarbon fields and mapped anomalous zones of the "deposit of 

hydrocarbons" type have been detected and localized in various regions of the world: the Dnieper-Donets (DDB) 

and Pripyat Basins (PB), Western Siberia, the Gulf of Mexico and Mediterranean Sea, Republic of Kazakhstan.  

Mobile technology of satellite images frequency-resonance processing was used for the collection of field data. It is 

based on the principles of "matter" paradigm of geophysical studies which allows the deection and mapping of the 

anomalous zones of "deposit of hydrocarbons (oil, gas and gas condensate)” type. A separate method of this 

technology allows within the contours of detected anomalous zones at the resonance frequencies of gas to estimate 

the maximum value of the fluid pressure in the reservoirs at different intervals (including depth) of cross-section.  

In the region of the Shebelynka GCF location the anomalous zone of 224.5 km2 area of the "gas+condensate" type 

with reservoir pressures in the range of 20.4-25.8 MPa has been mapped. In the north-western and south-eastern 

parts of the field two vertical channel of fluid migration with reservoir pressure of 280 and 272 MPa were found. 

Within the vertical channels areas anomalous responses at resonant frequencies of oil, gas, condensate, helium, 

hydrogen and carbon dioxide have been registered. Within the larger area (2220 km2) seven separate anomalous 

zones with total area of 259.9 km2 have been detected and mapped. In relation to the observed area all anomalous 

zones make up 21.82%. Vertical channel with a pressure of 42.5 MPa was also found within the structure of 

"vortex" type in Western Siberia and two additional channels (95.0 MPa and 110.0 MPa) within Machuhskoye gas 

field in the DDB. The vertical channel with largest area was detected in the region of emergency well location in the 

Gulf of Mexico. The maximum value of the formation pressure within its contour was estimated at 165 MPa. Within 

two anomalous zones of the "Oil&Gas" type, found in the vicinity of Zohr large gas field in the Mediterranean Sea, 

the vertical channel of depth fluids migration with the reservoir pressure of 141.0 MPa have been mapped also. 

Local site in the areas of vertical channels location, identified within the contours of the anomalous zones, should be 

considered as the most promising for a detailed study by geophysical methods and location of prospecting wells.  

The results of these studies indicate the presence within the hydrocarbons fields and mapped anomalous zones of the 

“deposit of hydrocarbons” type of local areas with anomalously high formation pressure of fluids in the reservoirs of 

cross-section – the vertical channels of the deep fluids migration. Mobile and direct-prospecting methods allow the 

identification and mapping of these channels by the results of anomalous responses registering the resonant 

frequencies of helium, hydrogen, and carbon dioxide. The proven methods of the vertical channels of fluid (HC) 

migration detecting and of reservoir pressures on different depths of cross-section evaluation can be widely used for 

the operational assessment of hydrocarbon potential of deep horizons of the cross-section. These facts of the vertical 

channels of fluid migration detection, as well as the presence of a significant number of anomalous zones of the "Oil 

and Gas deposit" type at different levels (depth including) of the cross-section can be regarded as important 

evidence in favor of the abiotic origin of hydrocarbons.  
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