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2. Geological setting of the Osage County 

Figure 1 : The Osage County is 

bounded by the Ozark uplift to 

the east and Nemaha uplift to the 

west (Campbell,1995). 
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3.  Unsupervised Multi-attribute  

Seismic Facies Analysis (SOM) 

3A . Unsupervised Seismic Facies Analysis- Case I: Map discontinuities and 

overview of the different chert facies distribution 

4.  Supervised Multi-attribute Seismic 

Facies Analysis 

 5. Discussions 

 
This is an alternative workflow that provides a 
volumetric estimation of seismic facies 
distribution. The heterogeneous nature of the 
chert reservoir is highlighted with subtle color 
variations of the zone around the Mississippian 
horizon. The Supervised facies classification gives 
confidence to the SOM facies volumes. Validation 
in the Unsupervised and Supervised seismic facies 
analysis will increase with more well information 
within the survey 

 1. Introduction 
 
We present a workflow that mimics multi-attribute clustering 

routinely done by human interpreters. This workflow 

automatically differentiates depositional packages 

characterized by subtle changes in the stratigraphic column 

as well as lateral changes in texture. Our 3D unsupervised  

multi-attribute analysis is based on Kohonen self-organizing 

maps (SOM), which is one of the most commonly used 

classification algorithms. The aim of this study is to map the 

heterogeneous Mississippian tripolitic chert reservoirs in a 

survey from Osage County, Oklahoma. The first two analysis 

are unsupervised and are data driven. Later these 

unsupervised facies volumes are compared with the multi-

attribute supervised seismic facies analysis. 

Figure 1b : General stratigraphy of the Osage County Zeller (1968). 

Figure 2 : Digenesis stages of the Chert (Rogers, 2001). Left: The 

Stage one is the Silica replacement of calcite stage forming light 

non-porous Chert. Right: In Stage two the dissolution of the 

meteoric water happens without any new deposition of silica, 

forming high-porosity and low-density tripolitic Chert. 

 Figure 4A. Input set of attributes for the Case I multi-

attribute  SOM Classification 

 Figure 4B. Unsupervised seismic facies classification volume 

of the Mississippian chert zone. The magenta colors are 

interpreted as cherty limestone or high density tight chert. 

The lighter colors are probably rich in tripolitic chert. The 

discontinuities (fractures/faults) are shown in blue. 

3B . Unsupervised Seismic Facies Analysis- Case II: Map the heterogeneous 

chert facies distribution 

 Figure 5A. Input set of attributes for the Case II multi-

attribute  SOM Classification 

 Figure 5B. Unsupervised seismic facies classification volume 

of the Mississippian chert zone. The dark red colors are 

interpreted as cherty limestone or high density tight chert. The 

lighter colors are probably rich in tripolitic chert. Note the 

horizontal wells. Well A is a bad well and Well B is a better well. 

 Figure 3. Kohonen Self-organizing Maps Algorithm 

 Figure 6. 3 Sub-volumes used for extracting the 

average wavelet from the multi-attribute volumes 

 Figure 7. Multi-attribute supervised seismic facies classification volume 

showing three different seismic facies types of the Mississippian chert zone.  


