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Abstract

Windowed principle component analysis (PCA) of seismic data can be used to delineate significant changes in seismic reflection character.
PCA is a method that statistically derives the attributes (components) of the seismic waveform which contribute to the most significant
variations of the signal. These components are used to break the signal into seismic classes that are able to delineate geologically significant
surfaces and features.

The method reveals much of the stratigraphic detail of the Mesaverde in Mann Creek Field of the Piceance Basin. Stacking patterns of both
marine and fluvial deposits in the Mesaverde Group indicate varying rates of accommodation. Shorelines prograde, and fluvial channels
amalgamate during periods of low accommodation. Shorelines transgress or aggrade, and fluvial channels form isolated sand bodies in low
net-to-gross intervals during periods of high accommodation. The different stacking patterns of fluvial sandstones can be identified on the
PCA-classified seismic data. Amalgamated channel intervals have numerous discordant internal surfaces. Intervals with isolated fluvial
channel sandstones have more regular layering and contain pods with different OCA-classes that appear to represent preserved individual
meander belts.
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reflection character. PCA is a method that statistically derives the attributes (components) of the seismic wayveform which
contribute to the most significant wvarations of the signal. These components are used to brealk the signal into seismic

classes that are able to delineate geologically significant surfaces and features. Pl'lmal'y ReaSOI‘I:
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Individual meanderbelts. each of many stratigraphic picks (based on
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2. A composite  pattern  match  filter s
computed based on these windows

2. A pattern matching score 15 computed for
all window in the cube (a score of 115 a
match to the target picks, a score of 0 has

Seismic Facies Calibration
Unsupervised Signal Classification

2. From window-sampled amplitudes, compute the principal

What are Principal Components?
What is Principal Component Analysis (PCA)?
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Based on
discussions with

Faul Devine

Lines of section for cross sections and PCA seismic lines are shown on map. Contours shown are the isochron from Price

Coal to Rollins. Many stratigraphic features in the Williams F ork show evidence of structural growth during deposition.
Landward pinchouts of marine shoreface units in the Upper and Middle Sandstone intervals are shown on map.
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Photo of Rifle Gap
with nearby well log
superimposed.
Located 7 miles
northwest of 3D
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Line of cross section shown in red on map.

Line of cross section shown in blue on map.
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Follins

Same line of section for two different PCA displays. Line of sections for

PCA seismic sections and cross section lines are shown on map.
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