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Figure 13 Panel A: results of simultaneous inversion. Sweet spots were estimated by comparing relationships estimated in Figure 12 with results of simultaneous
inversion. Panel B: zoom on composite, azimuthal anisotropy map: colours indicate intensity, and arrows - orientation of anisotropy. Faults are in red.

Summary of results

The availability of a variety of independent geophysical
measurements of physical properties of the examined geology
creates an opportunity for integrating additional data into
the interpretation process. Integrating borehole information,
microseismic fracturing monitoring, surface seismic attributes,
and seismic interpretation focused on tectonic system recogni-
tion leads to increased vertical recognition of layers.

Three vertical wells were available in the reported area.
Two of them were logged before the acquisition of 3D seismic
data, while the most recent one was made available after the
new depth imaging workflow was completed, and was used
to verify imaging precision. While the depth of the shallow
horizons, i.e. base of Permian and Silurian, was predicted for
the new well with an accuracy of less than a single sample
(5 m) of depth imaging, the deep horizons (Ordovician and
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Pre-Cambrian) around the third well were predicted to an
accuracy of less than 10 m.

Figure 14 Seismic-derived anisotropy orientation compared to a rose diagram
from well, and to information from microseismic monitoring of fracturing.
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Conclusions

From a seismic perspective, full-azimuth seismic depth imag-
ing is efficient in unconventional plays, such as shale gas,
shale oil, tight gas, and in geothermal projects. Compared to
traditional time-domain, sectored imaging and data analysis,
depth imaging in the local angle domain (a natural domain
for geologists) provides more reliable attributes for seismic
characterization of reservoirs with azimuthal anisotropy. In
areas where azimuthal anisotropy is weak and covered with
complex overburden, application of the full-azimuth depth
imaging technology can be a basic condition for the economic
success of the project.

From a well log perspective, while regional stress may not
be relevant to local prospecting, stress orientation predicted
from seismic is compatible with an azimuth rose diagram seen
in wells, and with information measured from microseismic
monitoring during horizontal well fracturing.

From a geological perspective, analysis of the lithostrati-
graphic formations of Ordovician and Silurian sections
revealed significant anisotropy of their mechanical properties.
This can be attributed to their original lithologic differentia-
tion, and the later impact of tectonics, including the present
field of stress. Identifying the relationship between core
data (e.g. mechanical properties, deformations, pattern of
fractures), well logs, and seismic is essential to the creation of
the local geomechanical model. Such a model is necessary for
the correct planning and drilling of horizontal wells, as well as
for hydraulic fracturing.

From the perspective of conventional prospecting, the
search for conventional traps in areas of complex geology
can also profit from this method. Bottom-up ray tracing, the
precise use of a 360° view of irregular surfaces, correction for
illumination shadows (vertical and lateral), non-stretch NMO,
and decomposition into reflection and diffraction components
offer the potential to derive new images from archived 3D seis-
mic shot over conventional geology, as well as high-resolution
imaging of new, dedicated, rich-azimuth seismic data.
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