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diffuse reflection waves, while the type of fluid saturation
can be identified by microseismic emission waves
(Kuznetsov et al., 2006a; Chirkin et al., 2014).

The creation of technologies for seismoacoustic
3D and 4D fracturing distribution studies made it
possible to identify a number of regularities and
peculiarities associated with the presence in the
geological environment of:

- Stress-strain state (tectonophysical models);

- Sub-vertical zones of open fracturing (“‘geodynamic
pumps”);

- Mini block (“platy”) structures of the sedimentary
sequence;

- Lunisolar phases of compaction and decompaction
(“breathing”) of the Earth’s crust;

- Compaction and decompaction zones paragenesis
(dilation effect), etc.

All these features of fracturing distribution in the
geomedia are taken into account when interpreting the
results of fracturing studies in order to solve important
applied problems of choosing the well location aimed to
obtain the maximum possible inflow of hydrocarbons,
predicting hazardous drilling intervals and control of
fracturing changes under technogenic impact on the
formation, etc.

It was also identified the effect of fracturing on
acoustic and microseismic elastic energy emission and
patterns of change in the emission process amplitude-
time parameters depending on the type of rocks fluid
saturation (gas, water, oil) as well as physical impact
on them of natural and/or technogenic nature. Based
on the revealed regularity, the SLEC technology was
created, the ANCHAR technology was improved and the
regularities of the “direct prospecting” effects in other
seismic technologies were established: “bright spot”,
approach of Vedernikov G.V. et al. Currently, based on
the SLEC technology, it is possible to implement both
special processing of initial 3D data to obtain information
Normal focusing value along the well Cooke3 Fracture index value along the well Cooke3 on the oil-saturation of the geological environment,
» I s s - R EE: and continuous real-time monitoring of changes in

heterogeneity and unevenness of fluid-saturation during
oilfield development. Such a possibility of the SLEC
technology allows solving a wide range of important
applied problems in the prospecting, exploration and
development of oil and gas fields, while the integration
of SLEC with CDP and SLBO technologies significantly
increases the reliability of solving these problems.

This paper presents examples of solving only some
(of a large variety) of applied problems, many of which
were not previously determined for seismic exploration
due to its great limitations, since in traditional seismic

Fig. 11. Open fracture intensity (top) and oil-bearing
capacity (bottom) slices along the Sligo structural horizon
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Fig. 12. Vertical graphs showing fractures (left) and oil solving geological problems, on the basis of which it
saturation (right) along the Cooke-3 wellbore is possible to obtain reliable information only about
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the structure of the geological environment. Therefore,
the complex use of seismic waves of a different class
(reflected, scattered and emission) observing, identifying
and positioning on the basis of complex technological
solutions, makes it possible to efficiently optimize oil
and gas fields development.

Created and successfully using (in Russia and abroad)
seismoacoustic SLBO, SLEC, ANCHAR and GDP
technologies awarded the Russian Government Prize
in the field of science and technology in 2008, which
indicates recognition (at the governmental level) of their
effectiveness in oilfield exploration and development
and also the expediency of their widespread introduction
into the practice of geological exploration and oil and
gas production.
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