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Deep common depth point seismic studies conducted in oil and gas
regions of Russia acquired valuable data for fundamental applications in
oil and gas geology, primarily related to the formation and reformation of
hydrocarbon deposits. In this presentation, I would like to bring to your
attention some results from the Volga-Ural oil and gas province.
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The feasibility of deep seismic exploration in petroleum

provinces was based on the following assumption: if oil is indeed of

deep-seated origin, then the crustal structure under large oil

deposits must be different from that of areas without oil fields, and

such differences can be detected by CDP seismic prospecting.



4

The first results obtained by us in the Tatarstan Republic from 1994

to 1996 confirmed that such differences in the crustal structure really

existed.

Deep ʉDP lines 

(a bold red line)

The Tatarstan Republic. 
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The middle portion of the Earth's crust has a distinct and specific 
amplitude anomaly under oil fields of the western slope of the South 
Tatarstan Arch. 
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Moreover, seismic sections also indicate near-vertical amplitude 
anomalies.
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These results lead to the concept that an oil field consists of three
main components:

1. An oil-filled trap;

2. a deep reservoir as a source of hydrocarbon fluids;

3. and an oil-refilling channel connecting the deep reservoir to
the trap.

Thus, we consider an oil field to be a circulation system with the
continual cyclic inflow of fluids from great depths through oil-refilling
channels leading to the replenishment of reserves in a trap.

Oil-refilling channels, as part of tectonic faults, are relatively
narrow zones of fractured rocks differing in physical properties from
host rocks.
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New information on the

crustal structure and the

nature of such channels has

been acquired from the

geotraverse Tatseis crossing

the Volga-Ural oil and gas

province. The geotraverse is

1000 km long.

Location of Tatseis geotraverse and the 

schematic tectonic structure of the 

Volga-Ural petroliferous province
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A seismic section shows that the crustal structure under oil fields is

significantly different from that of the northwestern part of the

geotraverse with no oil fields.
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The main difference between them consists in the presence of

inclined reflectors running throughout the Earth's crust and, in some

cases, entering the upper mantle.
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This fragment will be shown more detail on 

the next slide
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The steepest upper segments of reflectors visible in time sections

have dip angles of ~ 35°, whereas the lower, most intense segments

have dip angles varying from 0° to 15-20°.
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The Moho discontinuity in this zone is associated with

tectonic dislocations.


