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Fig. 4. Map of reservoir pressure of the Upper Jurassic aquifer with elements of regionalization of water-pressure systems. 
1 – wells; 2 – isobars, MPa; Flow rates: 3 – water (from 3 to 1100 m3/day), 4 – gas (1-450 thousand m3/day), 5 – oil (from 0.1 
to 450 m3/day); zones of development of water-pressure systems: 6 – elision thermal-dehydrational; 7 – elision lithostatical; 
8 – infiltrational.

Рис. 3. Stresses in the hydrodynamic field of the Aptian-Alb-Cenomanian (a), Neocomian (b), Lower Middle Jurassic (c) and 
pre-Jurassic (d) aquifers complexes

in the formation of the modern structure of the 
hydrodynamic field. Two types of natural water-pressure 
systems were established: elision-based (lithostatic 
and thermodehydrational) in the internal regions 

(the southern part of the Koltogor-Nyurol trench, 
the Nyurol megadepression, Verkhnevasyuganskaya 
anticline and other structures) and infiltration-based, 
within the structures of the Barabinsk-Pikhtovskaya 
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monocline (Fig. 4). The elision lithostatic system starts 
to attain the features of elision thermodehydrational 
one from the depth of about 2.0-2.2 km. Vast zones of 
piezo-maxima (southern part of the Koltogor-Nyurol 
trench and the Nyurol megadepression) at the present 
stage of the development of the water-pressure system 
of the region under investigation became the internal 
areas of water-head generation (the internal catchment 
areas) with the maximal degree of the hydrogeological 
closure of the interior. The region of piezo-minima 
tracing the structures of the Barabinsk-Pikhtovskaya 
megamonocline relates to the external catchment area.

It was demonstrated (Burst, 1969; Perry, Hower, 
1972) that dehydration starts from the depth of about 
2 km (wringing of interfacial water) with clayey 
minerals; this process includes several stages (Fig. 2 c). 
D.B. Shaw calculated the depth and temperature of clay 
dehydration for more than 2000 deposits in the USA; he 
established that the depth of dehydration varies within 
the range 1280-4850 m, and temperature varies within 
the range 83-111°С (Shaw, Weaver, 1965).

So broad depth range is first of all due to different 
values of the thermal flux at the deposits under 
investigation. Taking into account the results of 
geothermal studies of the sedimentary cover of West 
Siberia carried out by G.D. Ginsburg, A.D. Duchkov, 
Yu.G. Zimin, A.E. Kontorovich, V.A. Koshlyak, N.M. 
Kruglikov, A.R. Kurchikov, B.F. Mavritskiy, I.I. Nesterov, 
B.P. Stavitskiy, E.E. Fotiadi, G.A  Cheremenskiy 

(Mavritskiy, 1960; Stavitskiy, 1964; Zimin et al., 1967; 
Fotiadi et al., 1969; Surkov et al., 1972; Nesterov et 
al., 1980; Kurchikov, 1981; Stavitskiy et al., 1981; 
Kurchikov, Stavitskiy, 1985; Kurchikov, Stavitskiy, 
1986; Kurchikov, Stavitskiy, 1987; Nesterov et al., 
1988; Duchkov et al., 1990; Kurchikov, 1992) and the 
results of our studies of the southern regions of the 
Ob-Irtysh interfluve, Fore-Yenisei sedimentary basin 
etc. (Novikov, 2011; Dultsev, Novikov, 2017; Novikov 
et al., 2018), we may assume that the elision geostatic 
(lithostatic) system within the region under investigation 
takes on the features of thermodehydrational system 
from the depth of about 2.0-2.2 km because the 
formational temperature exceeds 100оC.

To summarize, the detailed analysis of the available 
data allowed us to complied for the first time a conceptual 
3D model characterizing the distribution of formational 
pressures within the boundaries of oil and gas bearing 
sediments in the southern regions of the Ob-Irtysh 
interfluve. The model allows predicting the constraint of 
the hydrodynamic field for the structures poorly provided 
by factual data, which is especially relevant for designing 
deep-hole drilling in the region (Fig. 5).

Conclusion
Water-pressure systems of the Cretaceous and 

Jurassic complexes in the southern regions of the Ob-
Irtysh interfluve including the productive layers traced 
over a substantial territory are isolated from each other 

Fig. 5. Model of reservoir pressure distribution in oil and gas bearing deposits of the southern regions of the Ob-Irtysh interfluve. 
1 – day surface; top of: 2 – Talitsky suite (P1 ); 3 – Kuznetsovskaya suite (K2 ); 4 – Cenomanian horizon (K2 ); 5 – Alym horizon 
(K1 ); 6 – Bazhenov formation (J3 ); 7 – layer U-10 (J2 ); 8 – pre-Jurassic deposits (T-Pz).
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with reliable fluid-seal rocks. The isolated structure 
is disturbed only at local regions: in the systems of 
faults, tectonic disturbances and stratigraphic breaks. 
Hydrodynamic conditions change substantially even 
within one complex in which hydrodynamically isolated 
blocks are distinguished. 

The hydrodynamic field of the region under 
invest igat ion is  characterized by the direct 
hydrodynamic zoning and the development of normal 
and increased formational pressure (Ca up to 1.13) in 
the Pre-Jurassic, Jurassic and Cretaceous water-bearing 
complexes. Results of the investigation of reservoir 
porosity and permeability, and the hydrodynamic 
characteristics of collectors in the hydrogeological 
section point to the dominating role of elision water 
exchange in the formation of the modern structure of 
the hydrodynamic field. Two types of natural water-
pressure systems are revealed: elision-based (lithostatic 
and thermodehydrational) in the internal regions 
(the southern part of the Koltogor-Nyurol trench, 
Nyurol megadepression, Verkhnevasyuganskaya 
anteclise and other structures) and infiltration-based 
within the structures of the Barabinsk-Pikhtovskaya 
monocline. 

The elision-based lithostatic system starts to retain 
the features of the elision-based thermodehydrational 
system from the depth of about 2.0-2.2 km. Vast zones of 
piezo-maxima (the southern part of the Koltogor-Nyurol 
trench and the Nyurol megadepression) at the present 
stage of the development of the water-pressure system 
became the internal regions of the generation of water 
head (internal catchment regions) with the maximal 
degree of the hydrogeological closure of the interior. 
The region of piezo-minima tracing the structures of the 
Barabinsk-Pikhtovskaya mega-monocline relates to the 
external catchment region. 

The hydrodynamic model of oil and gas bearing 
sediments in the southern regions of the Ob-Irtysh 
interfluve allowing predictions of the trends of 
formational pressure changes in the structures poorly 
provided by the factual data has been compiled for the 
first time. 
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