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Brief History of the Western Kentucky Fluorspar District

Richard A. Smath

Prior to 1818, Andrew Jackson inspected an 
area later to be called the Jackson Purchase. In 
1836, when he was the seventh president, he was 
part owner of the Columbia Mine (oldest mine in 
Crittenden County), which sank a shaft near Hur-
ricane Creek. The Columbia Mine is located about 
4½ miles west-northwest of Marion, Ky. The main 
purpose was to mine galena and extract the silver 
content (approximately 2 oz of silver could be ex-
tracted from 1 ton of galena). Along with the ga-
lena, fluorspar had to be mined, but it was discard-
ed because there was no market at the time for it. 
In 1864, the mine was sold to the Columbia Silver 
Mining Co., which was the beginning of numerous 
changes of ownerships; Bill Frazer is the current 
property owner.

Not until 1873 were uses for fluorspar recog-
nized, for lowering the melting temperatures of iron 
and removing much of the impurities. The Yarnell 
Mine (exact location unknown but near the No. 22 
Mine), just southwest of Frances, on the Tabb Fault 
System, was the first to extract fluorspar. Fluorspar 
production during the rest of the 1880’s was small, 
but expanded by the 1890’s, when the basic open-
hearth steel furnace was developed and the same 
fluxing properties were applied to making steel 
(Trace and Amos, 1984).

Production
Fluorspar production in Kentucky has var-

ied greatly, reflecting wartime demand, economic 
depressions, steel industry strikes, foreign import, 
technological improvements in the metals industry, 

and environmental regulations. At peak demand, 
during World War II and the years immediately 
following, fluorspar was being reclaimed from mill 
ponds, waste dumps, haul roads, and old workings 
of underground mines. With the big increase in im-
ports of fluorspar ore, particularly from Mexico and 
later China, Kentucky mining production declined 
rapidly in the late 1940’s and 1950’s, but until then 
the Illinois-Kentucky Fluorspar District mined 
about three-fourths of the fluorspar in the United 
States. A number of fault structures that have not 
been completely explored may have potential for 
a revival of the industry when price and demand 
make it economically feasible to mine; an example 
is the Klondike II Mine in Livingston County, Ky., 
which is currently being put into operation.

Since it began in 1873, the Western Kentucky 
Fluorspar District has produced about 3.23 million 
tons of fluorspar, 70,000 tons of zinc concentrate, 
12,000 tons of lead concentrate, and 100,000 tons of 
barite concentrate (Trace and Amos, 1984). Some 
trace elements such as silver, copper, cadmium, 
and gallium have also been recovered.

Average price per ton for fluorite of all grades 
in 1906 was $5.70 and rose steadily to the current 
average price per ton of $350.

Grades and Uses of Fluorspar
In the early mining years, fluorspar was pro-

cessed by washing and screening, and size was 
classified as lump, gravel (not to be smaller than 
3 in.). Lump and gravel were classified together 
as crude, and then broken into two grades (metal-
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lurgical and ceramic) according to percent quality 
of calcium fluoride (CaF2) and the impurities that 
were associated with it. Starting in 1900, a few fa-
cilities were able to grind the fluorspar and sell it as 
ground (85 mesh [.0072 in.] or smaller). In 1920, the 
flotation process was introduced, which allowed 
production of fluorspar of more than 97 percent 
CaF2, which became known as acid grade.

Specifications now for commercial grade 
fluorspar is also according to quality, but the grade 
now designates its end use. Acid grade or “acid-
spar” has a minimum of 97 percent CaF2, up to 1.0 
percent CaCO3, 1.5 percent SiO2, 0.03 to 0.1 percent 
S, 10 to 12 ppm As, and 100 to 550 ppm P. Acid 
grade is mostly used in the production of hydroflu-
oric acid (HF). HF is the feedstock in the production 
of a wide range of organic and inorganic fluorine-
bearing chemicals, including fluoropolymers and 
fluorocarbons. Some of these uses are refrigerants, 
nonstick coatings, aerosol can and medical (inhal-
ers) propellants, anesthetics, catalyst in petroleum 
alkylation, stainless steel pickling, aluminum smelt-
ing, acid treatment of oil and gas wells to stimulate 
production, metal and glass etching, in electron-
ics manufacture, in uranium processing to create 
the atomic bomb (U238 to U235), blowing agent for 
foam insulation, fire extinguishers, and as a strong 
evaporate in cleaning agents, dielectrics, metallur-
gy, wood preservatives, herbicides, mouthwashes, 
decay-preventing dentifrices, and water fluorida-
tion. Some uses have fallen out of favor, such as 
the use of CFC in refrigerants and propellants, but 
new products always develop. Roughly 2 tons of 
fluorspar is required to produce 1 ton of HF.

Ceramic grade (80 to 96 percent CaF2, up to 
3 percent SiO2) is used in the manufacture of opal-
escent glass, enamels, and cooking utensils.

Metallurgical grade or “metspar” has a mini-
mum of 80 percent CaF2, maximum of 15 percent 
SiO2, 0.3 percent S, and 0.5 percent Pb. It has been 
used as a flux to lower the melting point of raw ma-
terials in steel production and aid in the removal of 
impurities.

Fluorite has a high transparency at the 
157  nanometer ultraviolet wavelength, which 
makes it a good exposure tool to plasma-etch cir-
cuit-line patterns onto very small silicon wafers for 
the semiconductor industry. Lenses made from flu-
orite have a very low dispersion property, and will 
exhibit less chromatic aberration than lenses made 
from glass. In telescopes, fluorite allows crisp im-
ages of astronomical objects even at high power. 
Canon and Nikon have manufactured fluorite lens-
es in their more expensive telephoto lenses. Nikon, 
Carl Zeiss, and Leica have all incorporated fluorite 
objective lenses in their microscopes because of 
fluorite’s property of transparency to ultraviolet 
light, which enables it to be used for fluorescence 
microscopy.

Important new uses for fluorine in the plastics 
and electronic industries are continually emerging. 
Fluoropolymers, such as the well-known PTFE 
resin known as Teflon, are thermally stable, have 
a high chemical inertness, strong electrical insula-
tion, as well as a low coefficient of friction. Nitro-
gen trifluoride (NF3) is being used as a cleaning gas 
in the manufacturing of semiconductors and LCD 
screens.

Brief History of the Western Kentucky Fluorspar District
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Regional Tectonic Setting1

W. John Nelson
The Illinois-Kentucky Fluorspar District is lo-

cated within one of the most intensely faulted areas 
of the North American Midcontinent (Fig. 1), with 
vertical offsets of hundreds of meters along sev-
eral fault zones. Faulting includes normal exten-
sional with horst and grabens several kilometers 
in length, high-angle reverse, and strike-slip. Tec-
tonic activity has been episodic, and major periods 
of movement have been documented in the Cam-
brian, Pennsylvanian, Permian, and Cretaceous Pe-
riods (Nelson, 1991). The complex array of faults 
began forming at least 500 million years ago, and 
in some areas earth movements are still in progress 
(Nelson, 1995). Faults are essential to mineraliza-
tion as pathways for hydrothermal fluids, resulting 
in bedded-replacement as well as vein deposits.

The oldest units exposed crop out at the crest 
of Hicks Dome. Hicks Dome is a cryptovolcanic 
structure that exposes Devonian rocks on top and 
Mississippian rocks along its flanks (Nelson, 1995). 
Mississippian rocks are also exposed along the crest 
of the Tolu Arch (Baxter and Desborough, 1965). 
Pennsylvanian rocks are present to the north, in the 
Eagle Valley Syncline, and in downthrown fault 
blocks along the Reelfoot Rift and Rough Creek 
Graben.

Tectonic structure in the Fluorspar District is 
inherited from rifting that took place in the Cam-
brian during an episode of widespread continental 
breakup. A narrow fault-bounded trough devel-
oped, curving from northeast in southern Illinois 
to east-west in Kentucky. This trench was bounded 
on the northwest by the Lusk Creek Fault Zone, on 
the north by the Rough Creek Fault System, and 
on the south by the Tabb and Pennyrile Fault Sys-
tems. These normal faults dipped steeply near the 
surface and less steeply at depth. The trough be-
came an arm of the sea where Lower(?) and Middle 
Cambrian sediments accumulated to thicknesses of 
more than 3 km in places (Bertagne and Leising, 
1991; Potter and others, 1995). By the Late Cambri-
an, the area had stabilized, but its faults remained 

as permanent zones of weakness that were periodi-
cally reactivated by changes to the regional stress 
regimen. For example, portions of the Rough Creek 
and Pennyrile Fault Systems underwent renewed 
movement during the Acadian Orogeny in Mid-
dle to Late Devonian time (Nelson and Marshak, 
1996).

Effects of the late Paleozoic Alleghenian Orog-
eny were far more profound. Compression along a 
northwest-southeast axis reactivated many Cam-
brian-age rift faults with reverse motion, particu-
larly along the northern and northwestern margins 
of the rift (Nelson and Lumm, 1987). Vertically 
dipping strike-slip(?) faults of small displacement 
developed parallel with the stress axis. Ultramafic 
igneous activity, dated as Early Permian (ca. 270 
Ma), accompanied these events (Zartman and oth-
ers, 1967). The climatic event was the creation of 
Hicks Dome. Centered in Hardin County, Ill., Hicks 
Dome is a nearly circular uplift 12 km in diameter, 
with more than 1 km structural relief. Seismic re-
flection data reveal that doming is seated within 
Precambrian crystalline basement (Potter and oth-
ers, 1995). This unique structure is believed to be 
the product of explosive and intrusive igneous ac-
tivity (Brown and others, 1954; Bradbury and Bax-
ter, 1992; Potter and others, 1995).

After the Alleghenian Orogeny, the stress field 
evolved from compression to northwest-southeast 
crustal extension. Fault blocks uplifted during the 
compressive phase now sank, leaving narrow slices 
of older rock wedged within the fault zones (Nel-
son and Lumm, 1985). With roughly 1 mi (1.6 km) 
of total extension, the great array of northeast-
trending horsts and grabens of the Fluorspar Area 
Fault Complex developed (Hook, 1974; Trace, 1974; 
Trace and Amos, 1984). It is these extensional faults 
that served as pathways for hydrothermal fluids, 
resulting in the vein deposits of the districts. Pre-
cise timing of tectonic and mineralization events 
remains poorly constrained. Globally, the crustal 
extension in the Fluorspar District is most likely re-

1From Geological Society of America Field Guide 12, 2008: “The Illinois-Kentucky Fluorite District, Hicks 
Dome, and Garden of the Gods in Southeastern Illinois and Northwestern Kentucky” (Denny and others, 
2008). Used with permission.
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Figure 1. Major tectonic structures in the Illinois-Kentucky Fluorspar District (adapted from Nelson, 1995).

Regional Tectonic Setting
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lated to the breakup of Pangea during Triassic and 
Jurassic time.

Earth movements continued in the western 
part of the district through Paleogene and Neo-
gene (Tertiary) and Quaternary Periods. Result-
ing structures are mostly narrow grabens oriented 
northeast along with cross-faults oriented north-
south to northwest. The overall fracture pattern 

suggests pull-apart grabens having a component of 
right-lateral wrenching (Nelson and others, 1999). 
The present-day stress field is compressive along 
an east-west to ENE-WSW axis. Deeply buried rift 
structures in the vicinity of New Madrid, Mo., con-
tinue to move in this most active earthquake region 
of the Midcontinent.

Regional Tectonic Setting








































