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An equally important workflow is Spectral Enhancement,
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which allows the interpreter to whiten the frequency

AVO and AVA(Z) volumes, elastic inversion volumes, to

spectrum in a targeted fashion and reveal high frequency

name but a few (Figure 1).

information in the seismic, which is usually masked by lower
frequency ranges. This can be critical in enhancing
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successful well landings in thin formations (Figure 2).
Increased
likelihood of
fracture
presence

Fault and fracture identification
Fig. 4 A Fracture density volume shows the likelihood of fracture presence
on the reservoir interval (Niobara shale, Wyoming). This Fracture density
volume can be used to derive a facies classification, or to generate a map of
prospective drilling locations or fracking challenges. (Data courtesy of US
Department of Energy).
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Multi-attribute visualisation
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Fig. 2 A legacy seismic volume (left) is significantly enhanced in quality after
noise cancellation and spectral enhancement (right). Yellow arrows indicate
the Barnett Shale. (Data courtesy of BEG).

Structural and Stratigraphic Expression

Stress intensity and orientation

One volume, or even one technique rarely gives the whole
story, and we have found that analysing multiple seismic
attributes and combining them together with sophisticated
colour blending techniques is an effective way of improving
the understanding of shale play (Figure 5).

The stratigraphic variations in shale or gross shale

Seismic characterisation of the
shale
Indicators for sweet-spot
identification

packages can be related to thickness, lithology and kerogen
content, and are often expressed in the form of frequency

Fig. 1 A typical suite of seismic volumes and their use in shale interpretation
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variations in seismic data. Being able to rapidly measure,
extract and interpret frequency content from seismic data is

What the industry requires is a robust, comprehensive and
user-friendly tool that can be used to analyse the results of
this enormous financial investment in new data in order to
quickly and accurately characterise unconventional shale
reservoirs to assist in maximizing the impact of overall
development strategies as well as the completion strategy
of an individual well.

vital for accurate analysis of shale reservoirs and has been
achieved

using

Frequency

Decomposition

and

RGB

blending.
Prospective shale plays are often a product of the tectonic
setting and history in which they developed. As the seismic
expression of structure can be highly variable, multi attribute
visualisation techniques such as CMY blending (cyan,

GeoTeric employs a Geological Expression approach which
is an innovative data-driven, interpreter-guided approach
and has been shown to significantly improve interpretation

a)

magenta and yellow) are important for interpreting the

Fig. 5 a) An RGB blend of three frequency magnitude volumes displayed on
the Top Muderong shale horizon, along with extracted faults and fractures, b)
an HSV blend showing the phase response along with amplitude and dip, c)
Facies classification based on the RGB response. (Data courtesy of
Geoscience Australia).

information contained in multiple volumes simultaneously
(Figure 3).

Conclusions

productivity in shale environments.
•

Geological Expression workflows have added value in shale
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orientation of natural fracturing through azimuthally
sectored datasets and anisotropy analysis.
Fig. 3 A more complete picture of the structural framework is shown by CMY
blending. Different expressions of faulting are shown by individual attributes,
as shown in the dashed boxes, but in combination they can be interpreted
together. (Data courtesy of Geoscience Australia).
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