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Fig. 12—In the case of compressional wave propagation, particles move in the direction of wave propagation. In
the case of shear wave propagation, particles move orthogonal to the direction of wave propagation (Haldorsen et

al., 2006).
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Fig. 19—Schematic representation of vertical transverse isotropy rock (TIV) and Horizontal transverse isotropy

rock (TIH). Layered formations form TIV and fracture formations form TIH (Close et al., 2009).




Figure 1. Examples of oniginal volume (A) and resultant envelope attribute volume (B). The
attribute values range from 0 (blue) to 1524 (red) as shown on the color bar
(http://esd halliburton.com).
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Figure 2. Examples of original volume (A) and resultant EMS ampliude attribute volume (B).
¢ The attribute values range from 0 (blue) to 127 (red) as shown in the default color bar
(http://esd halliburton.com).
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Figure 2—Schematic representation of shear-wave splitting through an anisotropic material and
compression-wave conversion to shear waves from reflection at an isotropic-anisotropic

boundary. Ray paths for compression waves are shown both perpendicular and parallel to the
dominant open-fracture orientation. KHMAX = maximum horizontal stress direction (modified from

.(Crampin, 1985; Lynn,1996
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Figure 3. 3-D Seismic Survey
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Fizure 4. Effects of 3-D0 Seismic Data Resolotion on Hypothetical Fremmel Zone
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Figare 21, 3-I¥ Data Volume Schematic and Selsmic Plot Color Seale



Figure 5. Comparative Effects pf 2-I) and 3-D Seismic Data
Migmation on Eesohition Quality
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Figure 5. Comparative Effects gf 2-[} and 3-D Seismic Dam
Mismtion on Bssobution Qualiry
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Instantaneous Attributes

Taner et al. (1989)

Envelope: A(t) = [q?(t)+r(t)]"?
Instantaneous Phase: &t) = tan[q(t)/r(t)]
Instantaneous Frequency: ao(t)=d(t)/dt
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Instantaneous Attributes

Envelope: A(t) = [q?(t)+r?(t)]12
Instantaneous Phase: &t) = tan-'[q(t)/r(t)]
Instantaneous Frequency: ao(t)=dé(t)/dt
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Figure 2 Comparison of
(a) initial and
(b) dip steered median filter (DSMF) data.
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Figure 3 Comparison of

(a) DSMF and (b) FES data.
Arrows in highlighted area
shows the sharpening of
faults in FES data
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Figure 1 - Horizon slice of the Hunton Limestone shown with the seismic data. The colorbar for
the horizon slice shows twoway travel time in ms. Reds and yellows are highs with purples and

blues indicating lows. The seismic amplitude colorbar shows positive peaks in red and
negative troughs in blue.



Figures 2a, 2b, 2c, and 2d — These figures illustrate positive and negative short wavelength and long wavelength
curvature respectively. The seismic data appears to be very high quality and the amplitude is shown by the colorbar
labeled “Amp” indicating peaks are red and troughs are blue. The curvature has a similar colorbar and the most
positive areas are red and the most negative are blue. These images are shown on the picked Hunton horizon in the

seismic data.



Figure 3 - Coherence attribute showing areas that are coherent and incoherent as indicated by the colorbar. Light colored areas
are highly coherent and dark colors are more incoherent. The yellow line is a horizontal well bore in the seismic data. Red
arrows indicate areas of possible high fracture density.
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Figures 4a, 4b, 4c, and 4d — These figures show a co-rendering of the coherence and curvature attributes previously shown
in the figures above. The yellow line on each image is the location of a horizontal borehole. Areas where both curvature an
incoherence are high should be good areas to find high density of fractures. The colorbar for curvature shows that red is
positive.curvature and blue is negative curvature. The colorbar for coherence indicates that light colors are coherent and dark
colors are incoherent. Red arrows indicate areas of possible high fracture density due to high curvature and incoherence.
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