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Hydraulic fracturing in the Permian
Basin is used to liberate hydrocarbons to capi-
talize these resources. However, the heteroge-
neity in formations and the dynamics of the
stress fields during multiwell completions
leads to complexities in the process of estimat-
ing reserves that may be produced. Advanced
processing of microseismic data offers an op-
portunity to understand the variations in
growth as related to geological and completion
-related factors, especially through integration
of other datasets such as chemical tracer data.
Spatial microseismic event distributions by
themselves tend to yield significant overesti-
mates of stimulated volume, but when ad-
vanced processing such as seismic moment
tensor inversion (SMTI) is used, the connectiv-
ity of the fracture network and the openings
and closures of the fracture network can be es-
tablished.

We examine in detail a multiwell da-
taset from the Permian Basin where the seis-
micity was recorded from three vertical bore-
hole-deployed arrays of geophones that facili-
tates SMTI and other modes of analyses.
Careful interpretation of the mechanisms asso-
ciated with the microseismicity, including clus-
tering data to resolve dynamics of the stress
field, reveals that two general families of frac-
tures are activated during the stimulation: one
sub-vertical and the other sub-horizontal. Over
the monitored completion, the two fractures
occur in roughly equal proportions, the domi-
nance of the vertical over the horizontal frac-
turing, or vice versa, however varies over the
reservoir. In terms of understanding the effec-
tiveness of the fracturing, we correlate the pro-
portion of our the orientations of the individual
fractures with chemical tracer data and observe
that where the horizontal ruptures are domi-
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nant, there the ability to transport water- and
oil-based tracers across to wells adjacent to the
stimulated well. These observations suggest
that ruptures along bedding planes are more
effective at carrying fluids and proppants into
the formation.
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