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Zoom Details 

Andres Aslan is inviting you to a scheduled Zoom meeting. 

Topic: GJGS Feb meeting 

Time: Feb 18, 2026 06:00 PM Mountain Time  

Join Zoom Meeting 

https://coloradomesa.zoom.us/j/86780179066 

Meeting ID: 867 8017 9066 

Note:  Zoom opens a half-hour earlier than the actual 

meeting to give people ample time to connect. 

Important Announcements 

Almost everyone has paid his/her dues, but if you have not 

yet done so, please do it how so we can plan for 2026. 

Thanks. 
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Abstract 

Detailed Stratigraphic Architecture of the Mesaverde Group Determined from Principal 

Component Analysis of 3D Seismic Data, Piceance Basin  
Jay Scheevel – Scheevel Geo Technologies LLC., Steve Cumella – Bill Barrett Corp.  

The primary limitation of 3D amplitude data employed in evaluation of stratigraphic and structural features 

lies in the fact that its resolution is limited by the frequency content of the data. This is not a new problem. 

The long-standing goal of all acquisition and processing flows to achieve the maximum resolution of the final 

product while minimizing noise. Despite the advanced state of modern signal processing, the signal content 

still limits the effective resolution of amplitude data. 

Our goal has been to push the resolution limit significantly higher by departing from standard approaches to 

signal processing of seismic amplitude data. We recognize that the final migrated 3D seismic dataset is, by 

virtue of its uniformity of signal character and spatial distribution and because of its excessive statistical 

mass, ideally suited for purely statistical analysis.  

We apply a common linear statistical approach, principal components analysis (PCA), to the analysis of 

seismic amplitude data (Scheevel and Payrazyan, 2001). The result is a compact description of the original 

signal compressed into the fewest possible independent attributes (the most significant PCs). PCA has no 

presumptions about the signal character, so all elements of statistically significant signal content are revealed. 

The statistical variations are clustered into similar categories and rendered onto the seismic cube as “seismic 

facies”. These seismic facies are indicative of changes in seismic signal. The geometry of the facies classes 

reveals details of the stratigraphy and structure that are difficult or impossible to interpret from the original 

amplitude data alone.  

Overall, the improvement in the vertical and lateral resolution of stratigraphic features is dramatic. 

Continued on next page. 
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Continued from previous page. 

These windowed, PCA-based seismic facies are an “unsupervised” facies classification that simply 

subdivides the seismic amplitude signal (Figure 2a) into an arbitrary number of facies, based on 

significant changes in the PCs computed from windows of amplitude data and clustered by proximity 

in PC n-dimensional space. The facies are presented in the form of a cube of colored regions, each color 

representing a distinct seismic facies (Figure 2b). 

The second approach is a “supervised” stratigraphic horizon mapping, which we refer to as a pattern 

match (PM) cube. The vertical pattern is defined by the ordered sequence of “unsupervised” seismic 

facies within the seismic facies cube. The supervision is provided few interpreted points along a 

geologic horizon of interest, such as a flooding surface or sequence boundary. A vertical pattern-

matching filter designed from the interpreted points, that highlights the seismic facies pattern most 

similar to the interpreted points. The PM filter is applied to the entire facies cube, resulting in a 

horizon-specific PM cube. The PM cube is a high-resolution attribute cube designed to specifically for 

identifying and mapping anything similar to the interpreted feature.  

A PM cube can be computed for any number of target horizons, with each PM cube used as a high-

resolution tool that is unique to the reflection character of the horizon of interest. Any PM cube can be 

combined with those of several other horizons can be to create a hybrid-attribute cube that allows more 

complete high-resolution visualization of the entire stratigraphic section. Such a hybrid cube is shown 

in Figure 2d. 
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