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South Central Kentucky
Mineral District

Stratigraphic Column
Southern Kentucky

Knox Lithology

• The Knox is a repetitive sequence of shallow 

water carbonate rocks consisting of subtidal
algal dominated bioclastic calcarenites
containing abundant oolities and quartz sand. 

• The shallow ocean was hypersaline containing 

oolite shoals, algal colonies, tidal channels, 
intertidal lagoons, and supratidal evaporite

flats.

• Organosedimentary structures: Thrombolite
colonies formed in deep subtidal

environments. Other algal features formed in 
intertidal and supratidal environments.

• Diagenesis consisted of multiple episodes of 
dolomitization, silicification, fracturing, 

mineralization, and the post Knox 
unconformity.

• Hydrothermal dolomites (HTD) and base metal 

mineralization occurred as a late stage event 
creating coarse grained HTD and permeable 

pathways.



Sharks Bay, Australia
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Section of Thrombolite
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Algal Stromatolite-Knox Dolomite

Cumberland County, Ky

2000 foot depth, upper Knox
Dotted line represents sphalerite mineralization

Knox core showing 
fenestral porosity typical in 

algal stromatolites

Dupont Wad No. 1 2816 feet



200
GAMMA RAY

16
CALIPER

2 3
BULK DENSITY

30 -10
NEUTRON POROSITY

3
0

0
0

St. Peter Ss

Probable 
vuggy/fractured
dolomite zones

0

6

0 200
GAMMA RAY

5 15
CALIPER

2 3
BULK DENSITY

30 -10
NEUTRON POROSITY

140 40
SONIC

2
0

0
0

2500

3
0

0
0

3
5

0
0

4
0

0
0

4
5

0
0

Rose
Run Ss?

Eau Claire

Beekman-

town 

Copper
Ridge Dol.

Fig. 18

Fig. 19

Dupont No. 1
Jefferson Co, Ky

Algal Mat or Stromatolite

Half Moon Oolites



Aggrading 
Dolomitization

HTD 

Copper Ridge Structure
showing probable locations 

of algal colonies



Copper Ridge Isopach

• Southern Kentucky

• Eastern Kentucky

• West central Kentucky

Cross Section 
Correlations

Cross Section 

Locations



Location Map
Bales No. 1

Knuckles Well

Bales No 1—Outcrop
Copper Ridge 4960-6102 ft

Harris, 1967

Bales No 1

Harris, 1967



Stromatolites

Union Co. TN

http://www.discoveret.org/etgs/trips/sharps_chapel/sharps_chapel.htm

Cumberland Gap Area                      
Knuckles No 1

Rose Run



Copper Ridge Structure
Knight Bros Well
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Knight Brothers No. 1
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Porosity

Primary

High Energy environment

• Thrombolites, oolitic shoals, 

tidal channels

Secondary

Chert and Silica Fractures

• Coarse Grained (HTD) dolomite

Heading Here?

IMCO well, Mclean County
Knox Section



Ballardsville Field, Oldham County, Kentucky

Top Knox

Gas shows in initial 

wells. Porosity 

zones were 
converted to gas 

storage

TD

TD

TD

Fig. 23

This is being drafted

Top of Knox

TD

Fig. 22

This is being drafted fault margin will be included

Fig. 24

Texaco Heddrick Well?

Top of Knox



Knox Paleotopography
Morrow Co, Ohio

200 foot relief on unconformity

Eagle Creek
Gas Storage Field

Grant County, Kentucky

150-200 feet relief

Knox Paleotopography
Southern Kentucky

350-400 foot relief



Knox  porosity zone
in Ashlock Field

Figure   Structure Maps
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Knox
Structure 

Maps
M-5 Chert

Perkins, 1969

Log of Top of Knox 

in Gradyville Field

Log of Upper Knox, 
Gradyville Field showing 

porosity and permeability

Correlated with M-5 marker

Gradyville Field

Perkins, 1969

Copper Ridge Islands?



Conclusions
and more research

• Complex Knox diagenesis

o late stage dolomitization HTD

o Unconformity and weathering zones

• Positive structures controlled algal 

colonies during Cambrian

• Thrombolitic algal zones focus of 

fluid flow and cavern development

• Massive chert zones were focus of 

fracturing and fluid flow

• Coarse Crystalline Dolomite (Algal 

Zones) associated with chert zones

• Algal/Cavern zones correlatable


