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Abstract 
 
The Cambrian-Ordovician Knox Group in Kentucky exceeds 3500 feet in thickness and signifies one of the largest buildups of carbonates 
identified in the United States. Evidence supports the interpretation that these sediments were deposited on a broad, gently sloping, continental 
shelf in a warm, shallow, low-energy marine environment during a period of relative structural tranquility and represent accumulations in a 
uniform sequence of subtidal, intertidal, and supratidal conditions. Vertical distribution of lithologic types indicates a shallowing-upward 
sequence with abundant depositional cycles. This pronounced sequence indicates that the rate of deposition generally kept pace with 
subsidence of the craton. The porosity characteristics of these carbonates are secondary due to chemical and physical changes, such as 
dolomitization, hydrothermal activity, solution channels or fractures. Disturbed and destroyed bedding due to chemical alteration and 
bioturbation are common in addition to fractures which are extensive and complex.  
 
Many geomorphic processes were active during subaerial exposure of these carbonate sediments. The paleogeography is characterized by 
numerous residual hills; sinkholes; interrupted, elongate and steep sided valleys of limited extent with a lack of a well developed drainage 
pattern, all indicating karstification. A well developed brecciated zone containing angular re-worked Knox fragments and bentonite is also 
present at the base of the Middle Ordovician, with relief on the paleosurface varying about 500 feet, further supporting karst.  
 
Significant amounts of petroleum and natural gas have been produced from Cambrian-Ordovician sediments throughout the United States. In 
Kentucky, hydrocarbon entrapment occurs at or near the unconformable surface and is closely associated with residual highs, fractures and 
faults. Hydrocarbons generated from Devonian black shales and driven by pressures exerted by fluids and gases migrate from deep in the 
Appalachian and Illinois basins both vertically and horizontally, through faults, fractures, joints, weakened bedding planes, vugs, breccias, 
unconformable surfaces and along the flanks of the Cincinnati Arch to accumulate in Knox reservoirs. Brecciated and fracture zones related 
with the unconformity also serve as a host for mineralization, and these deposits contain varying amounts of quartz, galena, sphalerite, barite, 
calcite, and fluorite resulting from various episodes of hydrothermal action.  
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Location  of Study Area 



Major Regional Tectonic Features in Kentucky and  Adjacent States 







200’ of displacement 



Surface  Expression  
of  the  

Pickett Fault 











Deposition of the Knox Group 
 

• Warm Climate 
• Sporadic Rainfall 
• Dry Trade Winds 
• Net Loss of Water by Evaporation 
• Hypersaline Conditions 



Deposition of the Knox Group 
 

• Relative Structural Serenity 
• Tectonically stable 

Thick sequence of shallow-water  
carbonates, in excess of 3500’, suggests  

that  the rate of deposition generally kept 
pace with subsidence of the craton. 

 



Deposition of the Knox Group 

• Carbonates accumulated in an  
     uniform sequence of subtidal,  
      intertidal, and supratidal. 
• Vertical distribution of lithology 
      indicates a shallowing-upward  
      depositional sequence. 
• Numerous depositional cycles noted. 



Close of the 
Early Ordovician 

• Sea retreated 
• Widespread 

unconformity 
• Knox surface  
     subjected to     
     erosion and     
      weathering. 



Many geomorphic processes 
were in operation during an 
extensive period of subaerial 

exposure, resulting in 
development of ….. 

Karst Topography 



Transect plot of the eroded surface  
at the top of the Knox Group 



Knox Paleosurface  
Characterized by: 

• Sinkholes. 
• Residual hills. 
• Interrupted, elongated & steep-sided 

valleys. 
• No well developed drainage patterns 

developed. 



400  
Cores 

700 Well Samples 

In addition, more than 3000 
geophysical logs, geologic and 

drillers logs. 



Evidence Used To Identify  
Unconformity 

1. Break in stratigraphic  record. 
2. Abrupt change in lithology. 
3. Occurrence of a brecciated zone. 

• Weathered, etched & angular 
fragments. 

• Reworked material. 
• Volcanic ash.  
• Oil residues.   



4. Weathered chert. 
5. Porous zones. 
6. Breccias. 
7. Karst topography. 

• Residual hills. 
• Sinkholes. 
• Lacks well developed  drainage  
    pattern.  

8. Relief on the Knox paleosurface varies 
       as much as 500 feet. 

 





















Original bedding 
and fabric of 
Knox preserved 
in packstone 

Rarely preserved 
laminations with  
stylolite and  
burrowing 



Various examples 
of bioturbation. 



Various Minerals 
 Present 

in the 
Knox Group. 

 
A Result of 

Hydrothermal 
Activity 

 





Chemical alterations with  
silica replacement 

Vugs filled with quartz  
and sphalerite  



Partly mineralized quartz-filled vugs 





Partly oil-stained polygon- 
shaped mud cracks. 

Commonly  
occurring algae 

Quartz- 
filled  
birdseye  
structures 





Fractures, breccia, minerals  
& oil staining 



145 years  
of  

Exploration 











Hydrocarbons occur at or near  
the unconformity 



What are the sources 
of the Hydrocarbons  

found in the  
Cambrian-Ordovician 

in south-central 
Kentucky? 



12.51% TOC 



Devonian Shales 

Devonian Shales  
have  

TOC Values  
exceeding 24% 





Mississippian-Devonian Black Shales of Kentucky
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Hydrocarbons migrate from deep 
in the Appalachian and Illinois Basins 

both vertically and horizontally. 



THANK YOU 


