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notes from the

GEORGE ROBINSON JOINS MTL

The Seaman Mineral Museum at Michigan Technological Uni
versity in Houghton recently announced the appointment of Dr
George W. Robinson as Curator and as Professor in the Department
of Geological Engineering. Dr. Robinson, an intermationally known
curator, researcher, author, educator and field collector, formerly
served as Curator at the Canadian Museum of Nature in Ottawa
(since 1982). He has also served as an associate editor of the
Mineralogical Record since 1982, and as a member of the board of
directors since 1985. His publications span a range of journals and
subjects, but the articles he has wntten or co-authored for the
Mineralogical Record include descriptions of important localities
at DeKalb. New York: the Helvetia district. Arizona: Ontario’s
Grenville Province: the Sterling mine at Aniwerp, New York; the
Alpine vens near Sherbrooke, Quebec: the Namsivik mine on
Baffin Island: the fluorite mines of Madoc, Ontario; the Prenteg
brookite locality in Wales: and the Yukon phosphate occurrences,
not to mention his annual reviews of mineral discoveries published
from 1985 to 1992. He is also author of the recently published
book Minerals, with photographer Jeffrey A. Scovil.

Dr. Robinson will be working alongside Museum Director
Stanley J. Dyl and the other museum staff, concentrating on
enhancing the museum’s academic role, mineralogical research,
collection, displays and outreach programs.

The Seaman Mineral Museum i1s among the most important
public mineral museums in the U.S. The collection, founded in the
1880°s and named in honor of Professor Arthur Edmund Seaman
(1853-1937). comains over 70,000 mineral specimens, approxi-
mately 20.000 of which are on public display. The collection is
particularly rich in minerals from the Michigan copper country,
including many of the finest coppers. silvers and copper-in-calcite
specimens known. (For more information on the museum see vol
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,no. 2, p. 73-76.)

CHAPMAN COLLECTION EXHIBIT

The late Albert Chapman, Australia’s most prominent private
collector of minerals (see the obituary in the previous issue, p
402-403), built a fabulous collection prior to his death last year ai
the age of 84. The collection has found a home at the Australian
Museum in Sydney, where a lavish exhibit of over 800 of his besl
pieces opened to the public on September 28. Additional details
can be found on the museum'’s web site, www.austmus.gov.au. The
museum is open every day from 9:30 am. to 5 p.m.

Christian Gobin (1943-1996)

NOTICES

Died, Christian Gobin, 53, of Venelles near Aix-en-Provence,
France. Gobin was among the most prominent French mineral
dealers and for many years a well-known dealer to the interational
community at major European bourses such as the Munich Show.
Educated in Casablanca. Morocco, Gobin was exposed to the
minerals of that country and soon became a collector. The coball
mine at Bou-Azzer was among his favorite localines, where he
collected wonderful specimens of erythrite and skutterudite

In 1974 Gobin moved his base of operations to France and began
dealing seriously in minerals. His efforts were very successful.
Over the following 20 years he provided many world-class speci-
mens to his customers. In the mid-1970’s he brought out the first
really fine azunite specimens from the now-famous mine at Touissit,
and later many superb cerussites and vanadinites on white bante
from Mibladen.

Gobin was very much upset in 1984 by the scandal over tinted
Moroccan anglesite (locals had been chemically treating colorless
specimens to turn them a rich amber color). Consequently he
turned his attention to Zaire, bringing back some of the most
beautiful specimens of malachite, cuprite, cobaltoan calcite and
cuprosklodowskite ever seen. More recently Gobin began traveling
to China for specimens and, with his usual commitment to
professionalism, began leaming the Chinese language to facilitate
negotiations. He brought back many fine scheelite and cassiterite
specimens. These, combined with the wealth of fine specimens
recovered and preserved through his efforts in other countries, rank
him as an important force for mineral preservation and distribution

in the last decades of the 20th century. =
Eric Asselborn
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tamous mineral localities

THE ILLINOIS-KENTUCKY
FLUORITE DISTRICT

Alan Goldstein
1607 Washington Boulevard
Louisville, Kentucky 40242-3539

The Illinois-Kentucky fluorite district has been famous for
_ﬂ:mrirf' and associated minerals since the early 1800%.
Over 200 mines in the area have yielded a total specimen
production probably numbering in the millions. With the
recent closing of the last mine, the flow of beautiful
minerals from this amazing district has finally come to an
end, but specimens today grace almost every important
museum and major private collection in the world.

INTRODUCTION

Most mineral collectors have, at one time or another, owned at
least one specimen of fluorite labeled “Cave in Rock, lllinois.”
Although sometimes used as a generic name for any of the
occurrences, “Cave in Rock”™ is really just a small (but important)
part of the distnict. The many individual mines, over 200 in
number, all have their histories and their particular geological
backgrounds.

The lllinois-Kentucky fluorite' district 1s one of those rare
mineralized areas that have produced countless beautiful speci-
mens steadily over the course of several generations. Like the

Historically the region has been most commonly referred to as
the lllinois-Kentucky fluorspar district, “fluorspar”™ being the old
miners term for fluorite ore.

zeolites of India. or the calcites from the Tn-State area, people
come eventually to take the apparently unending supply of speci
mens for granted. The pnice of fine specimens remained consisi
ently modest, and the remarkable beauty of the specimens was
underappreciated by many

In 1995 the last operating mine in the district came to a close,
ending over 175 years of specimen production in the distnict. The
best of the specimens saved duning that penod are true mineralogi
cal classics, gracing almost every important museum collection in
the world, and also a huge number of private collections. To
commemorate the ending of an important era in mineralogy and
mineral collecting, it is appropriate to take a look back at the long
history of this remarkable mining district, and to review its
individual mines, their geology and their mineralogy




Figure I. Index map
showing the location of
the Kentucky-Illinois
fluorspar district.

HISTORY

Prehistoric Indians were aware of the occurrence of fluorite in
the area prior to the armval of European explorers. lts bright colors
and softness made it suitable for carving into omaments; fluorite
artifacts today are highly sought after by archeological collectors.
Indians most likely found the bulk of their fluonte lying loose on
the surface, so mining was unnecessary.

Ores (galena and fluonite) were recognized in the district by
settlers as early as 1812 (Ulnich and Smith, 1905). In 1819, Hennry
R. Schoolcraft (1793-1864) reported mineral deposits (“fluate of
lime™) at a place three miles back of Cave in Rock, and 15 miles
below Shawneetown, lllinois. Parker Cleaveland (1780-1858), in
his second edition of Elementary Treatise on Mineralogy and
Geology (1822), reported as follows:

FLUATE oF LiME . . . In Hlinois, Gallatin County, on Peter’s
Creek, 17 miles from Shawneetown, and at the three Forks of
Grand Pierre Creek, 27 miles from Shawneetown, and is also
found occasionally on the soil for 30 miles S.W. from Cave in
Rock on the Ohio [River]. It occurs massive, and in cubes.
either perfect or truncated, solitary or aggregated, and is
associated with galena, etc. in alluvial deposits, or in stone. Al
Peter’'s Creek it i1s almost always in crystals, sometimes
several inches in diameter, presenting very rich and beautiful
colors. Though sometimes limpid, and sometimes nearly
black, its more common colors are some shade of violet,
purple, red, or yellow. The limpid and yellow crystals are
sometimes invested with a thin violet or red coat. At the Forks
on Grand Pierre Creek, it occurs on the surface of the soil in
masses which are sometimes several feet in diameter; its
colors are violet, rose and green.

Documented specimens of fluonite and other minerals from the
district in its “pre-mining” period are very rare. The Troost mineral
collection, housed at the Louisville (Kentucky) Science Center in
Louisville, contains several specimens.

The earliest mines were sunk to recover the silver in galena
(although the amount of silver is very low). The first mines were
opened in 1835. President Andrew Jackson was a part owner of the
Columbia mine near Marion, Kentucky. The Columbia mine’s
main shaft is within 100 yards of the original shaft. The Roval mine
(also known as the Royal Silver) was opened near Smuthland,
Kentucky, at about the same time (Ulrich and Smith, 1905).

The first occurrence of lead in Illinois (other than Peter’s Creek)
was found while sinking a well on the farm of Mr. James Anderson
in 1839, Two years later, a second well sunk nearby encountered
additional ore. This was to become an important orebody over the
next century

In 1842, Mr. William Pell discovered fluorite and galena on his
farm about one-half mile northwest of Rosiclare, Illinois. He

started the first [llinois mine, which operated for the next eight
years. The Rosiclare mining district was the center of activity
during the mud-1800s (Bastin, 1931). At that ume, the Cave In
Rock area was not being actively mined

In the early history of the district, virtually all mining was for
galena. Fluorite was considered a useless gangue mineral (Bastin.

1931). The Civil War brought increased production of lead from
both lllinois and Kentucky mines; however, in the following
decade, the lack of adequate transportation facilities and the
depreciation 1n market value of lead closed most mines. Kentucky
mines suffered the most, due to the distance wagons carrying ore
had to travel. The Rosiclare mines, located near the Ohio River,
continued to operate successfully (Ulrich and Smith, 1905).

In the 1880°s, new steel-producing methods which incorporated
fluorite flux were used, causing a rejuvenation of mining (Weller er
al., 1952).

After 1900, the mining of fluorite became more intense, and ac-
tivity in the district increased. The heart of activity was in Rosiclare,
with mines operated by the Fairview Fluorspar and Lead Mining
Company (Weller er al., 1952). Major Kentucky mines include the
Hodge, Memphis and Yandell mines (Ulrich and Smith, 1905)

The Mineralogic ohrd ume 2N, January—F ebruary
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Figure 2. Rosiclare Lead and Fluorspar Com-
pany storage bins, ca. 1920. Edwin Reeder
photo, courtesy of Mary Hardin.

World War I brought an unprecedented demand for fluorite and
an expanded search for new orebodies. No new large deposits were
found. though many small mines opened.

Disaster struck in the lllinois portion of the district in 1923 when
virtually every mine along the Fairview-Rosiclare vein was flooded
A mine extension had encountered water from the Ohio River,
flooding level after level. Eventually the entire mine complex was
affected. Pumps removing 3.000 gallons per minute operated while
equipment was salvaged from the mines. By the beginning of the
following vyear, several adjoining mines on the adjacent Blue
Diggings vein were dewatered. Mines on the Fairview-Rosiclare
vein were not dewatered until 1940 (James Bradbury, personal
communication). While these important mines were closed, activ-
ity shifted to the Hillside and Daisy mines and to mines in
Kentucky (Weller er al., 1952).

In January 1937, the Ohio River rose to the highest level ever
recorded (over 54 feet above normal); virtually all mining activity
was brought to a halt for eight weeks as surface buildings were
damaged and roads, mines and towns were flooded. Transportation
and communication were reduced to boat and shorntwave radio
(Weller er al., 1952).

The Cave in Rock district became most important after World
War . The Spar Mountain escarpment was extensively mined
along its flank from 1919 10 1939. Deeper into the escarpment,
mining was carmed out until the mid-1970's. The famous Crystal
mine operated from 1934 to 1976 (Gill Montgomery, personal
commumcaton).

Major district mines of the past 100 years are listed in table |
(Currier, 1923; Pinckney, 1976; Ulnch and Smith, 1905; Weller et
al., 1952; and G. Montgomery, personal communication)

The Illinois-Kentucky fluorite district has been, by far, the
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largest producer of fluorite in the United States. More than 90% ol
the domestic production in 1985 was from this distnct (G. Mot
gomery, personal communication). There are other districts, some
associated with volcanics in the western U.S., but because they are
far from centers of use and do not have the ease of transportation as
does the lllinois-Kentucky district. These other fluorite sources will

Table I. Major Illinois and Kentucky NMuorite/galena mines.

.-"J‘IJ'IHM MY mMines .‘u LT A MInNes

Annabel Lee #1, 3 Babb

Blue Diggings Big Four

Crystal #] Blue & Marble
Daisy Columbia
Davis-Deardorft #1, 2 Haffaw

Denton #1. 3 Hickory Cane #2
Gaskins #1 Hodge

Good Hope-Extension
Hillside

Jefferson

Hutson #2
Klondike
Lafayette
Minerva #], 4 Mary Belle
Rosiclare Memphis
Spivey Pygmy
Victory #1 Yandell
West Green #

(1) Producers of crystal specimens for collectors (in part
et al., 1952)

(2) Major zinc producers

(3) Active at the time of writing

(4) Reopened in 1989 as the Ozark-Mahoning mine #]




remain of minor importance for the foreseeable future. Fluorine
resources are widespread in the United States, but very few
deposits are economically significant.

Large quantities of zinc, as well as some lead and banite have
been produced at some mines, usually as by-products of fluorite
production. Road gravel made in heavy-media milling operations
was also an important by-product; with purple pebbles here and
there, some country roads (and almost all mine roads) are interest
ing to walk over. Silver can be recovered from galena, and
cadmium and germanium from sphalerite. From 1880 to 1979, over
12 million tons of fluonite have been shipped from the distnict.
More than 7 million tons of that total have come from the Illinois
side (Trace, 1974a)

To describe the individual histones of each of the more than 200
mines in the district would be impractical here. The 17 mines
discussed below were important producers or were of special
interest. (See Table 3 and Figure 13 for a more complete list of the
various mines and their locations.)

Insomuch as the owners, Ozark-Mahoning, were the only do-
mestic producers of fluorite due to the cheap price of imported ore,
they were effective in maintaiming the costs of operations by
establishing the mine, most mining equipment and mine structures
utihizing “in-house™ personnel (Evans and Hellier, 1986). The
Annabel Lee and No. | mines were the last active fluorite mines in
the United States: both closed in 1995.

Babb mines

The Babb fault system has been intensively studied and mined
from the beginning of th's century to the present. The three largest
mines (as of 1950) had produced a total of about 138,000 tons of
fluorite (Swanson and Starmmes, 1950). Later work by F. B. Moodie,
[11 on the Eagle-Babb and Bames properties indicated the potential
for an additional million tons of ore (Moodie and McGrain, 1974)

The Kentucky-Babb mines utilized four shafts to remove an
estimated 56,000 tons of fluorite. Extensive stoping was carmed out
as deep as 550 feet. Although veins ranged from 10 1o 30 feet wide,
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Annabel Lee mine

I'he Annabel Lee mine, located north of the Rock Creek Graben.
was the last mine to be opened in the district and produced many
beautiful specimens for collectors. The headframe sat on the
Palestine sandstone; the shaft is 996 feet deep. Ore was produced
from the Downeys Bluff limestone (beneath the Bethel sandstone),
the Joppa member and Spar Mountain member (the “sub-Rosiclare
horizon”) of the Ste. Genevieve limestone (E. Livingston, personal
communication). These are the same horizons exposed in the
surface mines on Spar Mountain, 4 miles south. The name “Annabel
Lee was denved from Edgar Allen Poe's poem of the same name
(J. M. Fowler, personal communication)

The shaft was sunk 900 feet south of one orebody and 1500 feet
north of another. The north and south orebodies were separated by
a fault associated with the Rock Creek Graben, hence their
different elevations. As is the case with most of the Cave in Rock
mines. the Annabel Lee is in bedding replacement deposits. Mining
1s camed out by the room and pillar method

Figure 3. The Annabel Lee
mine, 1986. Author’s photo.

fluorite lenses were generally less than 12 feet wide. Many of the
fluonte pockets were essentially free of calcite, while calcite rarely
contained more than 10% fluorite (Hardin, 1955)

Work carried out in late 1971 10 early 1972 included the dnlling
of some 45 holes in order to determine the potential ore deposits on
the Eagle-Babb and Bames properties. Data obtained indicated
vertical fissure fills with an average width of 9 feet, and height
varying from 200 to 400 feet. The hanging wall of the Babb fault
was followed for more than 5,000 feet. As is typical with vein
mines in the district, the best ore deposits were found in the St
Lows and Ste. Genevieve limestones. A shaft was later sunk,
although no information 1s available. If mining resumes in Ken-
tucky, 1t 1s hkely to be here

Big Four mine

Located on the Big Four fault system, the Big Four mine was
opened in 1898 by J. C. Miller (Fohs, 1907). Until 1905, zinc-
bearing “gravel spar” was mined from an open cut. In 1917, A. H.

r F £
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8BIG FOUR SHAFT

AIRLIFT SHAFT
WOoOoDS SHAFT

L

OUTLINE OF 100~ AND 160-FOOT LEVELS

FAULT 1

100-FOOT LEVEL

WOODS SHAFT
!

BIiIG FOUR SHAFT

AIRLIFT SHAFT

- Fluorspar

{‘Ei]l'lh'

Breccia zone

Figure 4. Plan of the Big Four mine workings (Hardin and Trace, 1959).

Reed, Sr. expanded operations by deepening the surface mine and
sinking two 100-foot shafts (the Big Four and Airlift). The mine
closed following World War 1, but reopened from 1922 1o 1924
organized as the Big Four Fluorspar and Ore Company (Hardin and
Trace, 1959). Drifts were established on the 100-foot level

In 1924, mine ownership was transferred to the Lafayette
Fluorspar Company, which deepened the Big Four shaft to 200
feet, then closed the mine. In 1944, Perry and Loyd acquired a
lease on the Big Four mine, and established a cross-cut to the vein
and set a dnift at the 160-foot level. From this level, a raise was
driven above 1o the 100-foot level. The next year, the Woods shafi
was sunk 400 feet southwest of the Big Four shaft and connected 1o
the 100-foot level of the Big Four shaft

The Big Four mine produced over 35.000 tons of fluorite prior to
1946. Lead and zinc (not abundant anyway) were not mined due 1o
inadequate milling facilities

Blue Diggings mine

The Blue Diggings mine tapped into the Blue Diggings vein via
major shafts including the Fairview, Blue Diggings and Last
Chance. The deepest was the Fairview shaft at 800 feet. Dnifts and
stoping were carried out extensively along the Blue Diggings vein

The Blue Diggings vein lies 900 feet west of and generally
parallel to the Rosiclare vein. Unlike most veins in the district, this
one dips 65° eastward. It is rather narrow, averaging less than 3 feet
in width, with occasional swells 1o 8 feet. Significant fluorite
deposits were found at depths of nearly 750 feet. Major dnifts were
made at the 300, 400, 500, 650 and 750-foot levels. The 800-foot
level was for the most part barren of fluorite. The deeper levels ol
ore were found in the 1940’s by extensive diamond dnlling.

y
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Columbia mine

Located in Kentucky, the Columbia mine has the distinction of
being the oldest in the distnct. A company owned by Andrew
Jackson sank a shaft 40 1o 60 feet deep. searching for argentiferous
galena. About 30 years later. the Columbia Silver Mining Company
purchased the mine and deepened the shaft to 80 feet. In 1873 o
|X74, the mine was leased to Halhiday and Green who, in the
course of 15 months, ran a dnft at the 50-foot level. The Glass
family took an option in 1875 and deepened the shaft shghtly
running drifts and setting up facilines to sort and smelt lead. The
operations closed the following year due to the dechine in the value
of lead. Operatnons resumed at the tum of the century, sinking a
shaft now 140 feet deep. with major dnfts at the B0 and 135-fool
|L"u,‘l~..

The Columbia mine 1s developed on the Lewvias-Cnittenden
Spring fault system, with Ste. Genevieve hmestone on the footwall
and Chester-age shales and sandstone on the hanging wall. Most
ore occurs in the footwall, with deposits ol cailcite and brown
fluorite, and replacement of limestone by sphalenite. Galena also
occurs sporadically. There 1s very hittle secondary mineralization,
except for occasional coatings of greenockite. Department of the
Intenor reports for 1944 estimate that 35,000 tons of fluonite
sphalente and galena have been removed from the property
Property owner Bill Frazier is presently (summer 1996) explonng
the Columbia, Hutson and Old Jim mines for ore

Crosson Cave prospect
The Crosson Cave prospect i1s interesting because its occurrence

15 atypical in the fluorspar distnict. While the Ste. Genevieve
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Figure 5. Plan and cross-section from the South
shaft and North shaft (Fairview mine) to the
Blue Diggings mine (Grogan and Bradbury,
1968).

Figure 6. Cross-section through Crosson Cave
(2 = fMuorite vein, offset by faulting) (Ulrich
and Smith, 1905).

limestone occurs throughout the district (in a patchwork pattern
due to faulting), and while caves are relatively common in this

limestone formation, caves with mineralization (fluorite, etc.) are
very rare. The Crosson Cave prospect is a cave that intersects two
veins of fluorite. According to Ulnch and Smith (1905):

The surface is a broad sink hole about 10 feet deep, at the
bottom of which are two openings into the cave. In this, so far
as explored, there are two chambers, an upper and a lower
The first floor 1s 11 feet below the entrance . the other 1s
42 feet below this floor. In the lower chamber there 1s a stream
of flowing water. The two surface openings, 14 feet apan,
have been formed on a vein with a course of N10°W. The
single opening which joins the upper and lower chambers has
formed in the obtuse angle between this vein and a second
with a trend of N37°E.

Both of these veins fill fissures due to faulting, although n
both cases the amount of faulting 1s small. The throw of the
northwestern fault, as seen on the north wall of the upper
level, is 2 feet 11 inches, while that of the northeastern fault,
seen al the same level, 1s a hittle over 7 feet. The northwestern
vein dips toward the east at an angle ranging from 70° to B
at the upper level to approximately vertical at the lower level.
Its width varies from about 8 inches to a little more than 2
feet; it 1s composed of fluonite, calcite, and some barite. The
northeastern vein has a southerly dip ranging from 65° at the
upper level to about 84° at the lower. Its width is nearly 3 feet
in the lower chamber, while it pinches in the upper. This vein,
like the other, 1s L,'nIT‘ip{:mL‘d of fluonte, calcite and banie.

Daisy mine

The Daisy mine was operated by the Rosiclare Lead and
Fluorspar Company on the Daisy vein. This vein lies some 600 feet
west of the northern part of the Rosiclare vein. It was rarely wider
than 8 feet, although it was reported to be wider than 20 feet in a
few places (Basun, 1931).

In 1926 the mine shaft was over 400 feet deep, with drifts at the
180, 300 and 412-foot levels. A winze led to a drift near the 500-
foot level. Before the mine was closed in 1941, an B0O-foot level
was worked, a result of lateral diamond dnilling from the Rosiclare
mine (Weller et al., 1952). The southern part of the vein was mined
out from the adjacent Blue Diggings vein. The largest ore shoot
was 2,000 feet long, 250 feet high, and averaged 3 feet in width
(Grogan and Bradbury, 1967).

The west (hanging) wall of the Daisy vein shows evidence of
fault movement post-dating the deposition of fluorite. Fractures

The Mineralogical Record, volume 28, Januarv—-F ebruary, 997




due to faulting were found to traverse and brecciate the fluorite and
calcite in some places (Bastin, 1931). Slickensides indicate move-
ment occurred at different times. In addition, evidence of wall rock
replacement has been found.

Denton Mine

he Denton mine, like the nearby Annabel Lee mine, was
operated by the Ozark-Mahoning Company in the relatively re-
cently developed Harris Creek district. The deposits here, on the
up-thrown north side of the Rock Creek graben, are all stratiform
replacement bodies; they have been exploited along three major
horizons known as the Bethel, Rosiclare, and Sub-Rosiclare levels
Eric Livingston (personal communication, 1996) reports several
100 to 150-foot collapse features in this mine which are similar to
possible conduits for ore-forming solutions described by Brecke
(1962, 1982)

Production began at the Denton mine in November of 1979
(Lilhe, 1988), and ceased with the depletion of ore reserves in
1993. During its brief period of operation the Denton mine was one
of the most important specimen producers in the lllinois-Kentucky
fluonite district, yielding not only thousands of fine fluorite speci
mens but also the greatest vanety of calcite crystal habits and
associations of any mine in the district

Dyers Hill mine

Located 3.5 miles north of Smithland, the Dyers Hill mine might
be considered an outher in the district. It was established after
numerous diamond drill cores were taken along the hanging wall of
the Dyers Hill fault. Exploration began in 1950 and was completed
by 1952. Tibbs (1974) reported that “the main Dyers Hill fault was
found to be mineralized with fluorspar for a distance of 4,200 feet
overall, and varied from | foot 1o over 30 feet in width. It had an
economic minable depth of about 400 feet.”

Dominant components in the main vein are fluorite, calcite,
sedimentary rocks, and aragonite (7). Banite was found in minor
concentrations near the top of the deposit, some 200 feet beneath
the surface. Sphalenite and galena are minor components (less than
3%). Very little crystalline fluorite was found. It is mainly massive
and colorless to brown. At the northeast end of the mine, voiuds
contaiming dogtooth calcite crystals up to 18 inches in length were
found (Tibbs, 1974).

Ore was mined by shrinkage stoping at the 350, 520 and 690-
foot levels. Production of 85 tons a day was reached in 1956, and a
maximum of 550 tons per day was reached in 1965. By 1968, the
mine had become unprofitable and was closed.

Eagle-Watson mine

Capt. D. G. Heamme began prospecting the Eagle-Watson prop-
erty in 1917 (Stames and Hickman, 1946). “Gravel spar” deposits
were found throughout the property at depths of up to 120 feet. The

Moore Hill fault system crosses through the property, with a

network of vein-bearing smaller faults. Weathering left a large
concentrate in the residuum. Stames and Hickman noted that more
than 90% of the estimated 200,000 tons of fluorite produced was
mined at depths of less than 200 feet. They reported that in drifts at
the bottom of the 300-foot Main shaft, a 7-foot vein was found. A
two-inch streak of fluorite was visible, the remainder consisting of
calcite.

In addition to the 300-foot Main shaft were the 260-foot No. 2,
the 250-foot Red Headframe and 260-foot Green Headframe
shafts.

Hickory Cane mine
The history of the Hickory Cane mine property, located along
the Commodore fault zone, dates back to about 1901. Shafts have
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Figure 7. Rock shaft area, Hickory Cane
mine. Author’s photo

produced both fluorite and zinc; the deepest on the property is the
Rock shaft, 240 feet deep. The Rock shaft has levels at 25, 60, 120,
155, 160, 200, and 240 feet. Between the 60 and 160-foot levels a
considerable amount of stoping was done. A 4 10 5-foot zone of
galena occurred from the 160 to the 240-foot levels. Between 7,000
and 8,000 tons of smithsonite was removed from the Hickory Cane
mine between 1924 and 1925 (Trace, 1954a, b)

The dump of the Rock shaflt contains smithsomite, galena
sphalerite, small amounts of cerussite and hemimorphite. Calcite
1s, by far, the most abundant mineral found on the dump. Leaching
has formed white botryoidal-like calcite deposits. Fluorite is very
sparse

On the southern parnt of the property, the 35-foot-deep Maddox
shaft was sunk in late 1941 and early 1942 to remove “gravel spar
(about 215 tons of fluorite). The shaft was later deepened to 60
feet. A crosscut was made to a fluorite vemn on the Commodore
fault. In 1945, a vertical raise was cut, called the Yandell shaft. The
fault zone in this area contained mud, gouge, calcite, fragments and
veins of fluorite and disseminated sphalerite and galena (Trace
1954a, b)

In 1944 the Null shaft was sunk 10 a depth of 44 feel. A property
line dispute halted operations

Hillside mine

The Hillside mine taps into the Hillside vein, containing a
deposit of fluorite that was continuous for more than 1,600 feet
The nearly vertical vein trends in a north-south direction and vanies
from 5 1o 35 feet in width (Bastin, 1931). This i1s one of the widest
vein widths in the distnct

In 1920, the Hillside Fluorspar Mines Company sunk the
Hillside shaft 1o extract ore. Production began two years later. The
shaft was 6 by 20 feet across and 520 feet in depth. It needed 1o be
concrete-lined, due to weathering of bedrock, to a depth of 182 feet
(Bastin, 1931). Major dnfts were at the 170, 250, 350, 450, 550
and 650-foot levels. The 350-foot level follows the vemn for 1,600
feet. A 450-foot-deep 6 x | 2-foot shaft was placed 900 feet north of
the main shaft, connecting with the 250 and 350-foot levels. It
provided ventilation and ore hoisting. Operations ceased in 1937
when ores in the 500 and 650-foot levels were depleted (Weller er
al., 1952)
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Figure 9. Diagrammatic sketch showing veinlet of fuorite
traversing vein calcite and limestone inclusions. The main
vein is here 3 feet wide with a central 2'/, feet of gray
fluorite. Hillside mine, 250-foot level, 750 feet north of shaft
cross-cut. (Bastin, 1931)

Vein contacts throughout most of the mine were said to be
“firmly attached to both limestone walls™ (Bastin, 1931). Shicken-
sides were minor. Visual inspection within the mine shows little
evidence of replacement of wall rock. The appearance of stylolites
in both ore and wall rock indicate that replacement may have been
important.

Lead concentrates were shipped to the National Lead Company
o be smelted. Silver in the galena averaged 5 ounces to the ton.

Hutson mine

The Hutson (or Hudson) mine was worked for fluonte along
with the Pierce prospect before 1900. Ulnch and Smith (1905)
reported a caved shaft and open cut abandoned at the time of their
visit (about 1903). They reported fluorite in a vein 6 inches to 4
feet thick.

Curmner's report some 20 years later discusses operations by the
Amencan Fluorspar Company as involving 2 shafts and a 200 x
1 50-foot, 75-foot-deep open cut. The pit, crossed by two lampro-
phyre dikes, consisted at that time of a body of smithsonite. Before
being abandoned, the open cut measured 400 x 200-feet.

Oesterling (1952) gave the most detailed account of the Hutson
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Figure 10. Diagrammatic sketch showing entire width of vein
800 feet north of shaft cross-cut on 250-foot level of the
Hillside mine. Fluorite occupies the center of the vein, branches
into the calcite and encloses a few angular fragments of
calcite. The contact (A) between fluorite and calcite is irregu-
lar, and what appear to be straight crystal faces of calcite
project into the fMluorite. The contact between limestone and
calcite (B) is a tight “frozen™ contact. (Bastin, 1931)

mine: Between 1914 and 1945 about 30.000 tons of smithsonite
and 23,000 tons of sphalerite were extracted. In 1946, Alcoa
purchased the property and, three years later, sunk a 523-foot shaft.
Drifting at the time of Oesterling’s paper was taking place on the
300 and 425-foot levels. The older drifts on the 90, 140 and 200-
foot levels had been abandoned. The 90-foot level contained a 105
x 145-foot stope beneath the open cut. An 800-foot-long drift
intersected a raise to the stope at the 90-foot level. About 1,450 feet
of drifting was done on the 200-foot level.

The lamprophyre dikes at this mine are separated by 110 feet at
the 200-foot level and by 84 feet at the 425-foot level. Both have
been affected by faulting. The west dike is 8 to 9 feet wide at the
425-foot level and 1s of a dark green color. At the same level, the
east dike 1s considerably narrower, and is a pale green color.

The ore from the Hutson mine varied from 9.8 to 39.2% metallic
zinc. Sphalerite was found as both vein and bedding replacement
deposits. In areas where sphalerite was mined, fluorite was absent.
Marcasite was found in sizable guantities, apparently emplaced
prior to, and with the sphalenite.

This mine is unique in showing almost a complete sequence of
geological activity that 1s generally seen only piecemeal elsewhere
throughout the district.
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Figure 11. Plan of the Hutson mine workings
(Oesterling, 1952).

Mary Belle mine

The Mary Belle mine is located a quarter mile south of the
Columbia mine, and 1s associated with the same fault system. The
sulfide minerals were subordinate to fluonite here

Small diggings were reported from the middle [800's, but it was
not until the turn of the century that the first shaft was sunk
yielding over 500 tons of fluorite within the first nine months
(Ulnch and Smith, 1905). Although the history of the mine is
sketchy, by the late 1920°s the main shaft was 350 feet deep. Dnifis
were located on the 200 and 250-foot levels. The vein was reported
to vary from 4 10 10 feet wide for over 700 feet without the
dramatic pinches and swells common in other mines. Department
of Interior reports for 1944 indicate that 65.000 to 75.000 tons of
fluorite have been mined.

Figure 12. The Minerva #1 shaft and mill, 1986.

Minerva No. 1/Ozark-Mahoning No. 1 Mine

Located north of Cave in Rock, this mine tapped the largest
bedding TL'["'|LI|..L‘IT‘It‘r‘If_ orebodies ever found in the United States., a
structure some 20,000 feet long. This orebody. discovered by chumn
drilling in 1940, also has the distinction of being one of the few
deposits ever discovered in which sex played an essential role in
the find. According to retired mine manager Gill Montgomery, the
drill operator in 1940 had chosen 1o work the third (late) shift so
that he would be able 1o sneak out unseen for romantic haisons
with his girlfnend while the dnll ran. Time went by, however, and
no ore was found. Management was consequently prepaning to pull
out of the area. a move which would deprive the dnll operator of
his convenient nightly opportunities for rendezvous. In order 1o
stave oft this ‘}"r-\i"-'-.'H'. he ook several buckets of mgh-grade
fluonite ore from stockpues at the mall and “salted s chum
cutiimgs n order 1o create the hint of a new hind. The geologists
were fooled. and ordered another hole 10 be dnlled That was the

hole which first penetrated the Minerva No. | orebody’

-
)
AN

I'he Minerva Oil Company sunk a 640-foot shaft in 194,
extraction began the following vear on the southwest orebody. In
1944 operations began on the northeast orebody. In 1975 Alhed
Chemical Company purchased the mine. but closed it down th

L4 N

following vear. Seatorth Minerals and Ores Company purchased

-

the mine in 1982, and sold it 1o the Ozark-Mahoning Company n

|UKK F‘um;n 1‘1"";_".',11:."I:_.' around the clock 11'1.4L.i'1‘l.J nearly a vear 1o

| 1
remove an estimated one billion gallons of water (Enc Livingston
personal communication). Ore removal hnally began
|98Y, and continued until 1996 when the pillars on the |.600-1oo0t
level were robbed and the mine was shut down

Although the stratatorm deposits are roughly flat-lving they
have been tilted 1o some degree by Hicks Dome. The shallow
southeast orebody contained all of the significant sphalenite depos
is. fluorite became dominant where the strata were replaced al

greater depths. Inclined shafts were required for access to the




deeper Rosiclare and Sub-Rosiclare levels. When the pnice ol
fluorite would decline, mining activities shifted to concentrate on
the large sphalerite deposits. This flexibility permitted the mine to
stay in operation continuously for 33 years.

Because of the change in ownership of the mine, mineral
specimens recovered before 1977 are generally identified as having
come from the Minerva No. |, whereas specimens found after 1988
are labeled Ozark-Mahoning No. 1. This orebody provided some of
the most spectacular specimens ever found in the distnct: world-
class examples of fluorite, witherite, benstonite, strontianite and
bante

T'he southern cut trends to a sink hole containing a small cave.
I'he walls of the cave were covered with typical calcite speleothems
(cave formations), but behind the cave walls were residual deposits
rich in smithsonite. The cave was mined out
Pygmy mine

Five miles east of the Yandell mine, on the Tabb fault system, is
the Pygmy (or Pigmy) mine, actually a series of shafts and open
cuts. Abandoned now, this mine is perhaps the best-exposed
fluorite/barite mine in the Kentucky portion of the district. In

addition to material on the dumps, exposures of steeply dipping

Figure 13. Cross-section through the Old Jim
mine (Ulrich and Smith, 1905).

Figure I4. Cross-section through a cave in-
tersected by the Old Jim mine (Ulrich and
Smith, 1905).

Old Jim mine

Located about 4.000 feet south of the Columbia mine is the Old
Jim mine, one of the three most noteworthy zinc mines in the
Kentucky portion of the district. The zinc orebody was discovered
n 1900 and mining began the next year; it was near-surface, and
predominately smithsonite, though hydrozincite and disseminated
sphalente were also extracted in modest quantities.

A noteworthy feature of the Old Jim mine was its association
with a narrow but continuous lamprophyre dike. The Hutson mine,
located 11 miles to the southwest, exploits a similar though more
extensive deposit and is also associated with lamprophyre dikes.

The mine consists of two open cuts. The northern cut is 400 feet
in length and 37 feet deep. The southern cut is only 140 feet long.
Smithsonite replaced the Ste. Genevieve limestone in the form of
bedding replacement. Even chert nodules had some zinc content.

12

Figure 15. The Pygmy mine in 1919. Edwin
Reeder photo, courtesy of Mary Hardin.

&
-

Figure 16. Pygmy mine open cut, 1986. Author’s photo.
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Figure I7. The (abandoned) Rosiclare Lead

and Fluorspar Company plant and shaft in
1986. Author’s photo.

strata on the Tabb fault system are visible. The wrniter observed an
open shaft duning a Spring, 1986 visit which was not exposed
during a visit three years earlier. This points out the need to
exercise caution when wvisiting old mines. Current regulations
require a thick concrele cap over the shafts, as well as the
dismanthing of headframes. Older shafts frequently were insuff
ciently covered or left open. The Pygmy area is riddled with no
fewer than 14 shafts.

The Pygmy area was first mentioned by Ulrnich and Smith as the
“Myers prospect.” It consisted at that time of several open cuts and
shallow shafts that exposed a 200-foot-wide residuum zone of
barite and minor fluorite. Hoeing (1913) described a 100-foot
Pygmy shaft, with drifts at the 60 and 100-foot levels

In 1915 the property was purchased by the Rosiclare Lead and
Fluorspar Company. A single 150-foot shaft with a 300-foot dnft
was reported (Trace, 1985). Two shafts, the No. | and No. 6 were
sunk to 220 and 300 feet, respectively. The No. 1 shaft was
reported to have a 680-foot drift and a 200-foot-long crosscut at the
bottom. Additional drifts were at the 50, 90 and 150-foot levels
The No. 6 shaft had crosscuts and drifts at the 110 and 330-foot
levels. Operations were discontinued in 1919 after removing
15,000 tons of fluorite.

Henry and Frazier reopened the Pygmy bnefly in 1928-1929,
removing 2,000 tons of ore from five shafts (Trace, 1985)

J. S. Frazier sunk six shafts of varying depths (50 10 150 feet) on
the property from 1936 1o 1941. Additional shafts were sunk later,
but no information 1s available. Total production from 1936 1o the

early 1950's could have been as much as 73,000 tons

I'he property was leased to J. W. Cnder in the mid 1o late 1950
The main operation was an open cut mine which continued
mtermiatiently until 1973, Cnder's stnp mine followed the fault
zone for 1,500 feet. Draglines removed an estimated 15,000 tons of
fluorite and an addinonal 15,000 tons of barite from shallow

deposits 100 1o 200 feet wide. These cuts are readily visible today

Rosiclare mines

he most productive vein mines in the district have been
associated with the Rosiclare vein, which extends from beneath the
Ohio River northward for about 2 miles. The southem part of the
vein was mined by the Franklin Fluorspar Company (Alcoa). The
Good Hope and Extension were two major shafts, with additional
ore removed through the Annex, the New and the No. 4 shafis
Widths at this pant of the vein vaned from 4 1o 12 feet, with a
naximum of 20 feet near the surface

I'he northern part of the vein was mined by the Rosiclare Lead
and Fluorspar Mining Company. On this section of the vein were
the Rosiclare shaft, Rosiclare Plant shaft, and the Air shafi
Maximum vein widths were 25 to 30 feet, but averaged 5 10 6 feet
The vein was mined continuously for 4850 feet (Grogan and
Bradbury, 1967)

As was typical for the vein deposits in this area, fluorite in the
Rosiclare vein pinched out at depth, becoming c: Icite. The depth al
which the fluonite “bottoms out™ into calcite vanes from about 300

to 720 feet in tlt.'['l[h
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Figure 18. The Annie L no. 45 shaft and heavy media mill, Spar Mountain.
The mill has since been destroved by fire. Author’s photo.

The town of Rosiclare 1s still today dominated by the old mill of
the Rosiclare Lead and Fluorspar Company, now just a rusting
hulk. Earlier in the century it was a hub of activity,

Spar Mountain mines

Spar Mountain is a ndge of Mississippian limestone overlain by
a cap of resistant sandstone. located about 3.5 miles northwest ol
Cave in Rock, Illinois. Prospecting for lead was carmied out there
for many years prior to the first mining

Around 1900, the Cleveland-Illinois Fluorspar Company oper
ated a lead mine (also recovering fluorite) at Spar Mountain
(Bastin, 1931). In 1919, the Spar Mountain Mining Company of
New York mined fluorite there. Fluorite was actively mined by the
Benzon Fluorspar Company between 1925 and 1939. The “"Benzon
mines” consist of the Oxford-West Momson open cut, the Austin
(Lead or Lead Adit) mine, the Cleveland mine, and the Green
Defender mine. With the exception of the open cut, the Spar
Mountain deposits are overlain by the sandstone caprock. Ore was
generally removed through shallow shafts or adits in the hillside.

Today, the Spar Mountain area remains as the only locality
where bedding replacement deposits can be readily seen on the
outcrop. Mineral collecting 1s discouraged because exposures are
unstable and dangerous. The present owners have sporadically
mined fluorite, but have turned their attentions fo products utilizing
the Ste. Genevieve limestone and Rosiclare sandstone. The most
recent workings were those in the Oxford-West Morrison open cut
The deeply weathered deposits with slumping and confused bed-
ding makes miming difficult, at best. Fluorite specimens up to 40
pounds. with crystals over 3 inches on an edge, were collected
during the course of miming operations in [986.

Yandell mines

The Yandell mines are located on the western part of the Tabb
fault system, which has produced the most fluorite in the Kentucky
portion of the fluorspar district. The history of the mines here dates
back to the 1850°s when the first prospect hole was dug for fluorite

/4

and galena. Prnior to 1873, when Henry Glass shipped fluorite, the
Dycusburg Lead Company mined galena there. In 1874, the
Cincinnati Fluorspar Company took over mining operation., re-
moving several hundred tons of fluonite. Spar was hauled 5 miles to
Dycusburg and shipped by barge from the Cumberland to the Ohio
River. In the early 1900°s, the Kentucky Fluorspar Company
operated the mines. Later, mining operations moved eastward
along the fault system.

About 1,100 feet of the Tabb fault system has been mined in the
Yandell area. By 1905 there were 24 shafts (the deepest at 115 feet)
and three open cut mines. Deeply weathered rock occurs along the
vein walls to depths of 8BS feet and greater. Vein widths vary from
nil to 10 feet, typically 5 feet

MINING

Prospecting Methods

The first deposits in the district were found by accident
However, it did not 1ake long to determine where to mine. Certain
areas cammed abundant mineral fragments in the soil, and these
“gravel spar” deposits were mined well into the 20th century. Such
deposits are formed from the residuum of a fluorite vein at the
surface, where at least one vein wall is composed of limestone.
Fluorite does not weather away as readily as the surrounding wall
rock, accumulating as a concentrate on or near the surface. Intense
weathering of bedrock has left “gravel spar” deposits as deep as
250 teet (Thurston and Hardin, 1954).

“Gravel spar” deposits have actually played a role in locating
orebodies. The techmques used over the past 80 years are similar to
those used in other mining districts. The most common techniques
are diamond core dnlls, churn drills, augers, and (1o a lesser extent)
test shafts and prospecting pits. Electrical earth self-potential
surveys and electric logs have also been used to locate fault zones
and orebodies (Weller er al., 1952). Trenches, prospect shafits,
tunnels and adits have also been used in seeking orebodies, in vein

gii @l Revord, vilume 28, Janwary-F ebraarm




or bedded deposits. Obviously, these are only useful for near-
surface deposits

Core drilling in areas with the potential for containing orebodies
1s the most common and economical method used today. It costs
less per foot/depth than the other aforementioned techniques. For
shallow exploration, auger drills have proven effective because
they are fast and easily moved along a fault line. Churn drilling is
effective, especially in prospecting for bedding replacement depos-
its, but is slow (J. Baxter, 1986, personal communication)

I'he diamond core drill is the most widespread method used
during the last 40 years. Cores can reveal, with great accuracy, the
location and thaickness of a fluonite vein or bedded deposit, as well
as the relative displacement of rock strata along fault lines
Multiple coring is essential because vein deposits fluctuate n
thickness from greater than 50 feet to less than an inch along the
strike of a single fault. Cores have been drilled to depths greater
than 1,500 feet, but usually only go to less than 500 feet. Angle
holes, 70” to 45° from vertical, are dnlled from the surface. The
angle chosen depends on the dip of the fault being prospected and
the depth to the favorable stratum (J. Baxter, 1986, personal
communication). Today, as shallow deposits are worked out,
deeper dnilling i1s necessary. The diamond drill has been utilized
from within the mine in order to extend underground workings
(both horizontal and vertical directions).

Mining Methods

Most of the Hlinois-Kentucky fluorite has been produced from
underground mines. Surface workings, such as those in the Cave in
Rock and Empire districts, are used to exploit smaller deposits or
o fully exploit previously worked orebodies

Detailed descriptions of early mining techmques in this distnct
are scarce. J. T. Worth (1938) describes mining as follows:

Men at first mined ore very crudely. The mine was a hole in
the ground. They reached the bottom by ladders on the side
To keep the sides from caving in on them as they worked,
heavy timbers were placed so as to hold these sides perpen-
dicular. Planks were nailed to these timbers to prevent small
stones from falling from the sides and hitting the miners
below. The ore was hauled up by a bucket which was
connected by a rope 1o a windlass at the top. This arrangement
was very similar to that used in wells to raise water. It often
ook the combined effort of two men to raise the bucket. Holes
were drniven into the ore by hand steel dnlls. They were
hammered by men who had to twist the dnll every time it was
hit, so as to crumble the rock and enable them to put powder
in. Long fuses were attached and highted, and the men ran up
ladders 1o safety before the explosion.

Modern mining techniques have involved stoping in vein depos
its and room-and-pillar methods in bedded deposits. In vemn
mining, a vertical shaft 1s emplaced adjacent 1o the vein, then a
cross-cut tunnel i1s driven honizontal to the vein. A dnft (a
horizontal wnnel following the vein) i1s dnven to provide ore,
haulage ways and to serve as a starting point for shninkage stoping
and ventilation. The stope is excavated upward by blasting. When
a vein is narrow, timbers or bolts are used to support walls as ore 1s
removed. When a vein is too wide, an arch of vein matenal 1s left
for support. Additional mining levels may be driven above or
below the mitial level, usually at 100-foot intervals. Ore was
hoisted by buckets in earlier days. New safety regulations and good
economics required the use of skips (G. Monigomery, 1986,
personal communication). Miners are transported in “cages  atop
the ore skips.

Minor vein deposits located near the surface have typically been
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mined by conventional stnpping methods. Overburden was re-
moved and the vein was dug out. Often these small deposits were
mixed with soil. Ore had 10 be cleaned in log washers before
gravily processing.

Bedded deposits were usually mined by a modified room-and-
pillar method. This method 1s called open stoping. When deposits
were found on a hillside, an adit was driven into the hill and room-
and-pillar methods were used immediately. Most orebodies were
not easily accessible and required a vertical shaft either adjacent to,
or directly into the orebody. The shaft was used 1o haul ore out of
the mine (Bradbury er al., 1968). The Crystal mine utilized both
shafts and adus to remove ore (G. Montgomery, 1986, personal
communication). In most recent times all mining was done through
vertical shafts. Small-scale mining in the Spar Mountain area was
done with strnp miming, removing up to 100 feet of overburden, and
also removing old mine piliars

GEOLOGY

Stratigraphy
The fluorite district is in a region consisting of mostly northeast

faulted sedimentary rocks with scattered narrow mafic intrusions

Sedimentary rocks are from Middle Devonian 1o Early Pennsyl

vanian age. In addinon to the rock strata, unconsolidated sand,
gravel and clay of Cretaceous and Tertiary age as well as loess and
alluvium of Quaternary age are present, particularly along the Ohio
River and the southwestern part of the district

The stratigraphic column of southern Illinois 1s shown in Figure
3. The western Kentucky stratigraphic nomenclature is shghtly
different, and 1s illustrated in Figure 4. The productive areas are
found in the Meramecian (= Valmeyenan) Middle Mississippian to

Chestenan, Late Mississippian-age rocks

Dikes, Sills and Breccias

About 50 narrow, highly altered mafic and ultramafic dikes and
(rarely) sills of Pernuan age are known in the fluonte distnict
Several plug-hike bodies of breccia have been found punctuating
the llhinots Paleozoic rocks, notably on and around Hicks Dome
The dikes have been identified as either mica-pendotites, lamphroites
or lamprophyres (Koenig. 1956: Heyl. 1989, personal communica
tion). Most trend northwest, parallel to the axis of the Tolu Arch
With a few exceptions, they are highly altered with serpentine and
calcne replacing the onginal olivine and pyroxene. They contain a
holocrystalline, porphynitic and fine-grained to medium-grained

groundmass. Minerals occurmming in the intrusions are listed in
]ilhl‘: :

Table 2. Minerals in dikes (Goldstein, 1982).

Apatite Hematite Pervoskite

Augite Imenite Phlogopite
Biotite Leucoxene Pyrite
Calcie Limonite Quartz

Chlorite Magnetite Serpentine

Chromite Muscovite Sphalente

Ohvine Ntanite

Fluorite

Galena Orthopyroxene

The few reported sills in lllinots and Kentucky occur as bedding
plane intrusions, generally not far from the paremt dike (Koemg,
1956)

'he mafic rocks were intruded as a crystalline mush of a
moderately low temperature. The temperature of the intrusions was
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Figure 19. Distribution of mines in the Illinois-Kentucky fluorite district;
numbered mines listed in Tables 3 and 4 (Goldstein, 1987).

Table 3. lllinois mines in the Mluorite district.

Addision shaft = Vicron
Aloca * #

Annabel Lee

Annex shaft = Blue Diggings
Argo shaft

Austin * = Benzon = Hasute
Austin (near Rosiclare) =
Interstate #

Baker = Eichomn #

Baldwin

Bamett

Beecher Williams

Benzon * = Hastie = Austin
Berry = Sweal

Blue Diggings * #

Blue Valley shaft = Austin (near
Cave in Rock)

Buzzards Roost shaft

Carlos shaft = Vicron

12
13.
14
15.
16.
17.
I8.
19.
20.

21.

™

23.
24,
5

26.

27.
28.

Cave in Rock #
Churchill shaft

Clay Diggings

Clement

Cleveland = Austin = Hastie
Cobb

Cox

Crabb, O.

Crystal #

Daisy

Davis, A. L.

Edgar Davis = Mahoning
Davis-Oxford = Oxford
W. L. Davis-Deardorff

Deardorff = W. L. Davis-Deardorff

Defender = Green-Defender =
Hastie

Denton

Dimmick

T b«

Douglas #

Dubois #

East Green

Eichhom = Baker

Empire #

Eureka #

Extension shaft = Blue Diggings
Fairbairn shaft

Fairview shaft = Blue Diggings
Fluorspar Products

Gaskins

Gibbons = K & R

Good Hope

Goose Creek

Green = Green-Defender
Green Defender = Green +
Defender

Greene

Gnschy*
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Hamp # Miller = TniState | Rose
Minerva * Rose Creek *
Minerva #1 Rosiclare * #
New Baldwin Shelby

New Ghelia shafi Sheldon

Hill (near Cave in Rock) North Green Slapout #
Hillside Oxtord = Davis-Oxford

Hoeb Oxford = Oxford-West Morrison cur
Humm = Hastie

Hutcheson = Rainey Ozark-Mahoning * #, No

Palmer

Hastie = Austin = Benzon

Henson

Hicks Branch = Pierce-Hicks Branch
Hill = Hill-Ledford

South Boundry shaft = Rosiclare
{too close 1o other shafts 10 be
shown)

-

-
el

h

16 shaft Ipivey

Indiana Stewan shafi

Stewan #

]

Jefferson

K & R = Gibbons
Kmght

Knox = Rose Creek
Lacey

Parkinson
Patnck (lead) Sweat = Bern
Patton shaft Tri-State = Miller
Pell ' Twitchell

Pierce = Pierce- Hicks Branch
Preen Victory #
Rainev = Hutcheson 3 W. L. Davis #2
Wall = Hastie
Webber Wood
West Green
West Momson
Morrison cut
Wilhams #
Winn-Underwood = Rodger’s

1

]

J -
- N N

d

Underwood Property = Rodger’s

Last Chance shaft

Lead Hill #

Lead = Austin = Hastie quarry Recovery shaft = Rosiclare (too close
Lee to other shafts to be shown)

Lost 40 Red #

Mackey # Reed shaft = Reid

Mahoning = Edgar Davis Ridge

Martin # Robinson

Miller (on Lead Hill) Rock Candy Mountain

O xtord West

Rodger’'s = Underwood Property

More than one shaft or pit, may or may not be listed separately
Consists of other named mines on the list
Italic = Mine name of most common usage

Table 4. Kentucky mines in the Muorite district.

Ada Florence #

Ainsworth (barite)
Asbndge

Atlas

Atwood

Bachelor = Two Bachelors = Delhi-
Babb #

Bames

Beard

Bebout

Bellman

Belt = Ben Bel:

Benard = Klondike = Klondyke #
Big Four #

Billy Owl

Blue = Blue & Marble #
Board

Bonanza

Bright

Brown

Butler

Butler (near Salem)

Carr = Ellis

Cartwright

Clement

Clement = Major Clemens
Columba #

Commodore #

lumv 28 Januaryv-F ebraary Wy

28
29
30

Y
%

Conyer & Settles Prospect
Com # = Givens’

Craighead = Craighead-Coates
Crook

Crystal # = Perrigen Springs
Cullen = Cullen-Eagle = Evening
Star

Damron

Dan Riley = Rilev-Eagle
Davenpon #

Delhi-Babb = Two Bachelors =
Bachelor #

Drescher

Dyers Hill

Eagle-Babb #

Eagle-Watson = Liberty Bond=
New Watson

Eagle-Wring = Wring

Eaton #

Ebbie Hodge = Ebby Hodge
Ellis = Can

Eva Tanguay

Evening Star = Cullen-Eagle

F. Tyner

Ferrall

Franklin #

Fuller

Givens = Com?

(rlass shalt

Glendale = Hickory Cane
Goering = Woods
Gray

Green

Guwll #
Haftaw #
lLl_‘h\hﬁ.‘lj
Hickory Cane
Hicks

Hodge #
Holly #
Horse Lot

= GUlendale #

Hutson = Hudson # (zinc)
Hulet = Pace’

J. Tynes
Jameson Prospect = May
Jenkins

KK #

Kemper #
Kentucky-Babb #
Keystone #
Kibler Hill
Klondike, Ji
LaRue #
Lady Farmer (zinc)
Lafayetie #
Lanham

Mitchell shaft




Lasher-Robinson

Leander White = White #
Liberty Bond = Eagle Watson = New
Watson

Lola

Lovelace = Loveless? (Ulrich &
Smith, 1904; Curner, 1922)
Loveless = North, South Ramage
Prospects? (Trace & Amos, 1984)
Lowery (bante)

Lucile

Macer (not shown, too close to
Bebout)

Major Clemens = Clement
Mann-McDowell (zinc)

Marble

Mary Belle #

Mary Franklin

Mary Helen

Matthews

May = Jameson Prospect
Memphis #

Mico (barite)

Miller

Mineral Ridge #

109.

110,

111,

112.

Nannie Bell

New Jim

Nine Acres

Old Dad

Old Jim (zinc)

Oxley

Pace, John or Luther = Hulet
Pasco

Perngen Springs = Crysial

Pigmy = Pygmy #

Pope

Pope = Two Brothers = Watson, H.
Pogue shaft

Red = Redd

Red Fox

Reed shaft = Ryan (not shown, too
close 1o Bebout)

Riggs shaft (not shown, too close to
Bebout)

Riley

Rilev-Eagle = Dan Riley

Roberts & Frazier # (not shown, too
close to F. Tyner)

Roval = Royal Silver
Senator-Meadows = Senator-Black

Shouse

Standard

Stone

Sullinger = Sullenger

Summers

Suzie Beeler

Tabb * #

Tabor #

Tightwad

Two Bachelors = Bachelor = Delhi-
Babb

Iwo Brothers = Pope = Watson, H
Tyre = Tyne

Tyner = F. Tyner or J. Tyner
Union (not shown, too close to
Klondike, Jr.)

Wallace H. Hodge (not shown, too
close to Mineral Ridge)

Watson, H. = Two Brothers = Pope
Wheaicraft (not shown, too close to
Tabor)

Wheeler

White = Leander White

Woods = Goering

Wright = Professor Wright

Mitchell shaft = Klondike. Jr.
Nancy Hanks # 113.

Sulphur #
Shelby

Wring = Eagle-Wring
Yandell #

More than one shaft or pit, may or may not be listed separately

* = Consists of other named mines on the list

[talic = Mine name of most common usage

about 600° C as determined by the Illinois State Geological Survey
(A. V. Heyl, 1989, personal communication). Rocks adjacent to the
dikes show slight contact metamorphism. Generally, the effect is
not noticeable beyond a foot from the intrusion. The dikes weather
o resemble surrounding sedimentary rock and are only visible to
the trained eye. The exception is the Claylick dikes in Claylick
Creek, Cnttenden County, Kentucky, which are continuously washed
clean by running water.

Bradbury er al. (1955) reported analyses of the Robinson dike,
near the apex of Hicks Dome, and the Fowler dike near Salem,
Kentucky. The former contains anomalous concentrations of rare
earths, niobium, zirconium and beryllium.

The breccias (diatremes) and breccia “dikes™ in [llinois have
been discussed by Baxter and Desborough (1965), Baxter er al
(1967). Brown er al. (1954), and Clegg and Bradbury (1956).
Baxter and Desborough (1965) described the breccias as consisting
of:

Angular to subrounded fragments of sedimentary, metamor-
phosed sedimentary, and igneous rocks in a matrix of finely
ground rock (from wall rock) and mineral fragments. The
mineral fragments include quarnz, pyroxene, augite, [nepheline
homblende. apatite, mica [phlogopite or magnesian biotite],
and feldspar.

Seven breccia plugs are known, up to 1,000 feet in diameter. They
are circular or oval in plan, but the true geometric shape is
unknown.

Trace (1960) analyzed a breccia on Hicks Dome which is
radioactive. It was found to contain monazite (later reidentified as
brockite) and florencite in subordinate amounts. Brockite was

I8

found to occur as small (0.1-0.2 mm), soft, earthy, round, brown-
ish yellow grains.

The unusual mineralization was reported, both on the surface
and at depths exceeding 2,000 feet, in the breccias at Hicks Dome.
Various authors including Brown er al. (1954), Bradbury (1962),
Hall and Heyl (1968), Heyl er al. (1965) and Trace (1960),
reported thorum-bearing and rare-earth-bearing fluorite with
sphalerite, galena, barite, monazite (later found to be brockite),
florencite, bertrandite, calcite, quartz, pyrite, brookite, yttroparisite
(7), biotite, rutile, xenotime and apatite.

Structure

The lllinois-Kentucky fluorspar district is located in the most
complexly faulted area of the central United States. The district
occurs where the 38th Parallel Lineament—a series of fault zones
extending from Virginia to Missouri—intersects the New Madrid
fault zone. The latter is the most active fault zone in the United
States east of the Rocky Mountains. It was responsible for the
three great earthquakes of 1811-1812, estimated to be greater than
8.0 on the Richter scale. The onigin of the 38th Parallel Lineament
1S unknown. It 1s a high-angle zone extending deep into the
Precambnian (as determined by gravity and magnetic studies; A. V.
Heyl, 1989, personal communication). The New Madnd fault zone
1s thought to be an aulacogen—the failed arm of a plate tectonic
rift system. The age of nfting was Precambrian, so the history of
the fluorite district, indirectly at least, goes back over 700 million
years.

Fluorite is found in other areas along the 38th Parallel Linea-
ment. The central Kentucky fluorite district occurs where the
Lineament intersects the crest of a broad fold structure called the
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PARTIAL LIST OF SHAFTS
ROSICLARE DISTRICT

Stewor! Shafi
Eureho No |

Eureka No 6
Hawking Shaf!

Hillside Plant Shaft
Daisy Shoft No. 2
Argo Shaft

Biue Diggings Shaft
Lost Chance Shoft
Foirmew Shaft
New Ghelig Shaft
(Rosiclare Mune)
Rosiclare Plard Shatt
No. 4 Shaft

{Good Hope Mine)
Good Hope Shaft

b

Figure 20. Faults and
mine locations, Rosiclare
area (Grogen and
Bradbury, 1968).

Cincinnati Arch. Fluorite can be found in minor amounts at vanous
limestone quarmes through Kentucky, especially in the Mississip-
pian strata

Located near the intersection between the two major fault zones

1s a cryptoexplosive structure known as Hicks Dome. This dome is
not a laccolith, but rather a large breccia “ll™ overlain by an
11,000 1o 15,000-foot-thick sequence of sedimentary rocks. The
presence of radial and arcuate faults, as well as breccia plugs
(described earlier) indicate that Hicks Dome postdates the Paleo
zoic rocks in the region. The Middle Devonian strata exposed in the
center of the dome are found at a depth of 4,000 feet only a few
miles away

The southeastern section of the dome has been truncated by a 4
to S-mile-long down-dropped block called the Rock Creek Graben
Southward, across the Ohio River in Kentucky, 1s an extension of a
structural high known as the Tolu Arch. Th  general structural
contours in Kentucky reflect a complicated senes of horsts and
grabens, bounded on the south by the Tabb fault system (Rogers
and Hays, 1967)

Figure 21. Principal deposits and mineralized trends,
Cave in Rock area (modified from Grogan, 1949).

I. Addison shaft, Victory mine.

2. Carlos shaft, Victory mine. 3. Crystal mine

shafts, nos. 1, 2, 5, 6, 7. 4. Crystal shaft no. 3.

5. Crystal shaft no. 4. 6. Davis-Deardorfl mine.

7. W, L. Davis no. 2 mine. 8. A. L. Davis mine.

9. West Green mine, 10, East Green mine.

11. Oxford mine. 12. Minerva No. 1 mine.

13. Hill-Ledford mine.

ST
|

Limestone
Genevieve Limestone

apar Mountamn Sandstone

3 mineg shalfls
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Figure 22. Mississippian formations in the Illi-
nois-Kentucky fluorite district (Pinckney, 1976).

The faults occurring in the district are largely steeply dipping to
vertical, with inclinations rarely as low as 45°. Faults are of the
normal vanety, though the dip of an individual fault and vein may
be locally reversed (Hardin, 1955). Along the edges of many of the
larger grabens, fault zones consist of several subparallel and
sinuously intersecting fractures (Trace, 1966). These zones can be
more than 1,000 feet wide

Evidence of vertical displacement as much as 3,000 feet has
been found in the southwest comer of the Burma quadrangle,
where Pennsylvanian rocks are abutting Early Mississippian cherty
limestone (Trace, 1974a, b). Generally the displacement is between
a few feet and a few hundred feet.

Deep core dnlling has been very sparse, so the displacement of
strata below 2,000 feet 1s, for the most part, unknown. A few 2,000-
foot holes indicate displacements similar to that at the surface.

Hornzontal fault displacement has not been extensively studied.
Weller and Sutton (1951) indicate that at least some honzontal
motion has occurred. Clark and Royds (1948), Heyl and Brock
(1961), and Heyl (1972) all suggest that substantial horizontal
motion may have occurred. The strike-slip component is not
widely published, but i1s readily apparent to company geologists
who spend considerable amounts of ime underground (A. V. Heyl,
1989, personal communication).

(eologic History

Although there is no cqnsensus of opinion among geologists, a
possible sequence of ewl]nts leading to the current state of the

district has been temtativelly developed. The exact timing of indi-
vidual events and the peculiar geologic features are still being
debated. Repetition of both structural and mineralogical events has
occurred, confusing the situation. The time interval of these events

20

e U

:-.;I.l-

OE vONIAN T T Care-grmy 1S

Figure 23. Generalized stratigraphic column of
formations exposed in the western Kentucky
portion of the Illinois-Kentucky fluorite dis-
trict (Trace, 1974b).

has been determined to be from Late Pennsylvanian to possibly
Late Cretaceous—a span of 200 million years! First came the
structural uplift forming the Tolu Arch. The intrusion of mafic
dikes and sills may have occurred at this tme, as most of them
strike parallel to the axis of this arch (A. V. Heyl, 1989, personal
communication). Hicks Dome might have formed much later
(J. Baxter, 1986, personal communication). Zartman er al. (1967)
have radiometrically determined the dikes to be Early Permian age.
The Elliott County, Kentucky, peridotite/kimberlites (about 250
miles east) are of similar age. Next came the movement of the
northeast-trending faults. Mineral deposition appears to have oc
curred after the faulting, though fluorite showing slickensides
indicates post-mineralization movement of rock. Fluorite appears
to have been deposited in post-Middle Pennsylvanian and pre-
Late Cretaceous time. Heyl (1982) indicates that mireralization
took place primanily in the late Paleozoic or early Mesozoic, with
supergene mineralization occurring in the Cenozoic.

Most mineralogists consider the deposits to be epigenetic, the
elements in the ore being carried by hot connate water heated by
igneous activity. Some of the minerals may have been deposited by
connate brines (Hall and Friedman, 1963).

Heyl er al. (1966) offer a hypothesis for the mineralization in the
district using lead 1sotopes and zonal pattems. All galenas of the
district are of the “J” type, being relatively enriched in radiogenic
isotopes as compared with ordinary lead. They note that the ratios
of Pb206/Pb204 and Pb207/Pb204 show a general rise in values
away from Hicks Dome. Pb208/Pb204 also shows this trend.
except at Hicks Dome itself (due 10 Pb208 contamination, since
thorium is abnormally high in the intrusive breccia found there).
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Figure 24. Lower Chesterian and upper
Valmeveran strata in the lHlinois-Kentucky fluo-
rite district, showing the stratigraphic range of
vein-type and bedding-replacement deposits
(Baxter er al., 1973).

Addinonal evidence includes the amount of silver found In
galena. The amount tends 1o decrease in a southeasterly direction
from Hicks Dome. Barite tends to be abundant toward the margins
of the district. No zonation 1s apparent in either fluonite or sulfides,
although there appears to be a relationship between vein deposits
of sphalerite and mafic dikes (e.g. Old Jim, Hickory Cane, and
Hutson mines)

In the stratiform deposits near Cave in Rock, the apparent origin
of the mineralization can be stated in the following hypothesis
(Grogan and Bradbury, 1967): fluorine was emplaced by convec
tion of connate water driven by heat of magmatic ongin. The
bedding replacement deposits were emplaced as mineralizing
fluids entered a network of fractures, rising to where host rock
charactenistics, hydrologic and other factors combined to favor
precipitation of these deposits

Fluorite deposited by connate water was corroded by a pulse of
magmatic water of different chemustry (of the same temperature)
which deposited quartz, sphalente and galena. Changes in internal
flow patterns then caused a decrease in magmatic water and an
increase in connate water with fluorite, much like the onginal
pulse. Conditions changed so that meteoric waters then deposited
sulfate and carbonate minerals
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Figure 25. Major structural features in and
around the [linois-Kentucky fluorite district
(Heyl and Brock, 1961).




EXPLANATION
Fault
Mafic dike or sill
Intrusive breccia
Structural arch

Outline of area of known
fluorspar deposits
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Figure 26. Major structural features relative to
known fluorite deposits in the Ilinois-Ken-
tucky NMuorite district (Shawe, 1976).

Others (Amstutz and Park, 1967) consider the origin to be
syngenetic, with ore being derived from the sedimentary rocks,
without depending on igneous activity. However, A. V. Heyl (1989,
personal communication) believes that most of the fluorite in the

distnict occurs in large veins that cannot be ascnibed to syngenetic
ongin.

Paragenesis

Detailed studies of mineral paragenesis have been carmned out in
the Cave in Rock bedding replacement deposits by various writers
including Hall and Friedman (1963), Heyl (1982), and Richardson
and Pinckney (1984). All but Heyl obtained their information from
studying the deposits at the Davis-Deardorff, Hill and Oxford
mines. Heyl's work was from a district-wide study.

The earliest mineral to form was rhombohedral calcite, which
was deposited after the solution of the limestone host rock. It

occurs as veins and crusts between wall rock and fluornite, although
most of it was replaced by later minerals (R. D. Trace, personal
communication). Some rhombohedrons are intimately associated
with yellow fluorite, the first of five major fluorite sequences.
Richardson and Pinckney (1984) list nine fluorite sequences (see
below). In addition, they consider early rhombohedral caicite to be
intergrown scalenohedrons with prominent cleavage planes. (The
writer has found crystalline rhombohedral calcite on the dumps at
the Rosiclare Lead and Spar Company mill site.) Scalenohedral
calcite does not occur until late in the paragenetic sequence.

The earliest fluorite is unquestionably yellow. Most mines
studied show yellow fluorite being deposited before any other
color. Exceptions occur, but can be explained by the lack of an
opening into that particular area in the deposit when solutions were
precipitating yellow fluorite.

Yellow is followed by a thin purple zone. Hall and Fnedman
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Didest
Rhombohedral calcite ——

Yellow fluorite
White fluorite

Blue fluorite

Early purple fluorite
Chalcopyrite

Quartz

Sphalerite

Galena

Late purple fluorite
Bitumen

Scalenohedral calcite
Barite
Withernite

I
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Figure 27. Paragenetic sequence in the Cave in
Rock area, Illinois (Brecke, 1964a).

Rhombohedral calcite
Early fluorite
Chalcopyrite

Late fluonite

Pyrite

Bitumen

Galena

Sphalerite

Barite

Scalenohedral caicite
Quartz

Figure 28. Paragenetic sequence in the Rosi-
clare area, Illinois (compiled from Bastin, 1931).

(1963) describe white and blue following the thin purple fluorite
Richardson and Pinckney (1984) describe a second deposition of
yellow fluorite which lacks carbonate inclusions. It also contains
chalcopyrite near the contact with the next color zone, and may
locally contain quartz inclusions. The contact between the next
zone is frequently very porous, almost spongy, with fluid inclu-
sS10Ns.

The second purple fluorite zone (“P2") of Richardson and
Pinckney (1984) equals the white and blue fluorite of Hall and
Friedman (1963). They describe this zone as being pale blue.
bluish purple, or pale purple. It may occur within the ragged zone
of the second yellow fluorite. They consider the white to be a pale
part of the “P2" zone. The “P2" zone may contain inclusions of
sulfides, quartz and bitumen. Later zones of purple fluorite grew
expitaxially on earlier fluorite and show multiple zoning

There is substantial overlap of zoning throughout the district
Richardson and Pinckney (1984) described five more purple zones
(totaling seven purple) interspersed with colorless bands. They
describe the white zones as occurring between two purple zones
(1.e. white zone between “P5" and “P67). This 1s Hall and
Friedman’s late purple stage.

Hall and Friedman (1963) found three stages of chalcopyrite
deposition. The first within yellow fluorite (“Y2" of Richardson
and Pinckney, 1984), the second within white/blue/early purple
(“P2" as above), and the third following most quartz, sphalerite and
galena (later purple fluorite is also included).

Bitumen 1s found to be present continuously from the yellow
through late purple stages. Petroleum zonation is very distinct in
crystals when examined with an ultraviolet lamp. Black masses of
bitumen commonly coat fluorite and sphalerite.
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Hall and Friedman (1963) and Richardson and Pinckney (1984)
give contradictory information about the later mineral paragenesis
The earlier writers found overwhelming evidence that the deposi-
tion of quanz, sphalerite, galena and late fluorite occurred under
conditions oscillating near equilibrium (between precipitation and
solution) over a long peniod of time. They noted that delicate
zoning observed in crystals often shows evidence of leaching at the
zonal boundanes. Richardson and Pinckney (1984) noted sharp
boundaries with solid inclusions crossing zonal borders, with little
evidence of dissolution during quartz and sulfide deposition!

The paragenesis of the vein deposits in the fluorite districts has
not been studied in the same detail as the bedding replacement
deposits. Figure 10 1s a simplified diagram based on four diagrams
in Bastin (1931) from the Rosiclare and Hillside veins. Overall, it
1s very similar to Hall and Friedman's diagram. Early work was
done by studying specimens from the mine dumps and, tc a lesser
extent, detailed examinations from within the mine

Orebodies

'he deposits of fluorite occur in three forms: veins, bedding
replacements, and breccia pipes. Vein deposits are vertical or near
vertical, while bedding replacement deposits are horizontal or
shightly dipping. Ore-beaning breccia pipes occur at low places in
the bedded orebodies along controlling faults. They were not
mined at depth because company engineers did not know how 1o do
s0 (A. V. Heyl, 1989, personal communication). All are fault
related, the latter less conspicuously

The vein deposits are the most widespread in the district. Most
veins are found in predominant northeast-trending faults. Veins are
of vanable thickness, pinching and swelling erratically. Typical
vein thicknesses are between 3 and 10 feet, occasionally swelling
1o as much as 40 feet. Ore shoots may be in excess of 400 feet long
and 200 feet high. The fluorite veins most frequently occur as
fissure fillings along faults. Occurrences in fault breccias and
replacement of vein calcite and wall rock are common. A few have
small bedding replacement deposiis extending out from the feeding
fault veins (A. V. Heyl, 1989, personal communication)

Trace (1974a) notes that “fluorite vanes from fine and medium
crystalline in small, commonly purple, veinlets to coarsely crystal
line in commonly brown, white or colorless, more massive veins.”
Veins are commonly brecciated and/or sheeted. Locally, rough
banding occurs parallel to vein walls. It i1s not unusual to find bits
of carbonaceous shale in vemn deposits. Matenal from the 1,000
foot deep Henson mine shows this shale gouge. The shale is
undoubtedly derived from Chester-age strata

The bedding replacement deposits are located in the vicinity of
Cave in Rock, llhinois, in the northeastern pant of the fluorite
district. Other deposits are located near Joy, Kentucky, across the
nver from Rosiclare. Deposits follow minor faults and fractures
that trend in a northeast direction. Both run parallel to long
grabens. Substantially continuous deposits of approximately 20,000
feet in length are known, although most are much smaller. Widths
of the deposits are typically 50 to 200 feet, and 5 10 20 feet thick
(Grogan and Bradbury, 1967)

Certain rock strata are prone to bedding replacement. Major
replacement deposits occur in the Downeys Bluff Limestone
(lower Chester age) which is overlain by the Bethel Sandsione
(often called the “sub-Bethel™), the Joppa member of the Ste
Genevieve Limestone which is overlain by the Rosiclare Sandstone
(often called the “sub-Rosiclare”™), and the Spar Mountain member
of the Ste. Genevieve Limestone, overlain by the Karnak member
The overlying strata generally have an impermeable shale layer al
their base. Minor bedding replacement occurs in the Levias
member of the Renault Formation and the Kamak member of the
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Figure 29. Cross-section through the Blue Dig-
gings, Daisy and Rosiclare veins (Bastin, 1931).

Ste. Genevieve, beneath localized shale occurrences. The underly-
ing St. Louis Limestone does not have shale seams in known
positions as does the Ste. Genevieve Limestone. Fluorite occur-
rences in this formation are widely scattered.

The shales acted as dams for rising mineralizing solutions. With
a shale cap rock, solutions spread out laterally from the feeding
faults and fractures, forming crescentic or wedge-shaped deposits
(Grogan, 1949; Brecke, 1962). Eric Livingston (personal commu-
nication, 1996) reported seeing several 100 to 150-foot diameter
collapse features in the Denton mine and several similar but less
distinct structures in the Annabel Lee mine. The limestone was
replaced by fluorite at the time of deposition. Scattered solution-
collapse features indicate that localized caving occurred. Selective
replacement of crystalline calcite occurred along the penphery of
deposits and in the Rosiclare Sandstone. Cunious fluonte-replaced
fossils can be found at these points, although perfect preservation
1s uncommon. Bastin (1931) notes fossil echinoderms wholly or
partially replaced by fluorite. The writer’s collection includes well-
preserved solitary and colonial corals, crinoid columns and calices,
bryozoans, and blastoids, including a rare Diploblastus wholly or
partially replaced by fluorite.

In several bedding replacement deposits, large breccia pipes
were found. Brecke (1962) describes two such pipes about 250 feet
in diameter and in excess of 500 feet in vertical dimension. The
total depth of mineralization 1s unknown. Strata had slumped as
much as 100 feet. The mineralized zone of the breccia pipe of the
North Green mine spanned the St. Louis Limestone to the Cypress
Sandstone (Brecke, 1982). No alteration of wall rock was noted
beneath the contact collapse zones. No effort was made to locate
the lower limit of mineralization in that pipe. Arguments over
whether these breccia pipes represent the source of fluonte activity
have met with no general agreement. They undoubtedly represent
areas of high solution activity. Brecke (1982) and Heyl (1989,
personal communication) consider these pipes to be primary
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conduits of ore solutions for the bedding replacement deposits. The
ore-forming fluid removed a greater volume of rock than was
replaced by fluorite, causing the development of open cavities and
sagging beds (Grogan and Bradbury, 1967).

Bedding replacement deposits are noted for their “coon-tail” ore,
consisting of rhythmic banding of fluorite (as evidenced by
multiple colors) or other minerals. Grogan and Bradbury (1967)
indicate that these ores were formed in “backwater” areas where
conditions were quiescent. High-grade coon-tail ore is nearly
impossible to find in worked mines. On the peniphery of the ore
deposits, low-grade coon-tail ore consisting of altermating bands of
fluorite/barite or fluorite/limestone may be found. Fluorite/sphaler-
ite and sphalerite/quartz have been reported in the Deardorff mine
(Brecke, 1982). The Lead Hill and Cave in Rock mines both
reported banded fluorite/quartz (Weller er al.. 1952).
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Figure 30. Characteristic cross-sections through
stratiform deposits in the Illinois-Kentucky fluo-
rite district (Grogan, 1949).
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Figure 31. Room and pillar mining at the
Victory mine, typical of the way bedding-re-
placement deposits near Cave in Rock were
mined. Chris Anderson photo.

MINERALOGY
The vein and bedding replacement deposits contain virtually the
same minerals. Calcite 1s more abundant in vein deposits, though

not msignificant in bedding replacement deposits. Brecke (1964a)

found concentrations of barite in areas most remote from the
source of solution. Barite occurs on the periphery of single
orebodies, around centers of mineralization, and throughout the
district as a whole

Sulfides occur throughout the district and have been economi
cally significant in several orebodies. Zinc in the form of sphalerite
(and, 1o a lesser extent, smithsonite) has been found 1n economic
deposits in both Illinois and Kentucky. In several of the Cave in
Rock district bedded deposits, the zinc mineralization was essential
to the economics of vanous orebodies. The sale of zinc concen
trates was often more rewarding than the sale of fluonie (G

Montgomery, 1986, personal communication). Heyl (1989, per

sonal communication) considered this area as one of the most
important zinc-producing areas in the United States. The value of
lead was less important

I'his was especially true of the large orebody at the Minerva No
| mine, north of Cave in Rock, where most of the production came
from the replacement of the Renault Limestone. In the northeast
ends of the parallel ore leads, zinc was important in three levels of
the Fredonia member of the Ste. Gerevieve Limestone (G. Mont
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gomery, 1986, personal communication). Sphalenie containing
germanium was a major ore in the Deardorft mine, and the only ore
in the Hutson mine across the nver in Kentucky

(salena has not been found in exclusive deposits, although it was
abundant at the Patnck lead mine west of Cave in Rock, where the
ore¢ was sold for lead-silver concentrate (Hevyl, 1989, personal
communication). All other sulhdes, sullates and carbonates (ex
cluding calcite and banite) occur in minor amounts and are of hittle
or no economic value except to the specimen collector

Hall and Hevl (1968) repon the fluonte in the distnct 1o be
remarkably free of impunties, except for that found around Hicks
Dome, which contains thorium and rare-earth elements. The green
fluonite contains trace amounts of vitnium. This may account for
the bright blue fluorescence of the fluorite found around Hicks
Dome, whereas the fluonte (excluding petroleum inclusions) n
other areas of the distnct 1s not fluorescent

I'he following species have been reported in the literature from
deposits in the fluonte distnct, or have been found on hand
specimens. Detailed analytical work has generally not been camied

out, but most species are easily dentified megascopically

CaBa(C0O.)

Alstonite 1s a rare mineral which has been reported from the

Alstonite

Minerva No. | mine as very small (ca.l mm) sharp, white




pseudohexagonal dipyramids associated with benstonite, calcite
and withente. This 1s the only known North Amencan occurrence
of alstonite.

Anglesite PbSO,

Anglesite 1s very rare in the fluonite distnict, occurming as a
weathering product of galena. Only one locality has been reported
in the literature, the Patrick lead mine (Weller er al., 1952)
However, there are several other localities where anglesite may be
found, including Conn’s mine in the Empire distnct, the W. L.
Davis-Deardorff and Minerva No. 1 mines in the Cave in Rock
district, and the Columbia, Hickory Cane and Hutson mines in
Kentucky.

Ankerite Ca(Fe Mg Mn)(CQO,),

Ankerite has been reported from the Old Jim mine in Kentucky,
at the edge of the Old Jim lamprophyre dike. The mineral occurred
as a crystalline aggregate of a whitish pink color, with curved
rhombohedral cleavage faces (Ulrich and Smith, 1905). Other
occurrences have been reported in the district, but some mineralo-
gists classify it as a ferroan dolomite. All matenal analyzed by
Heyl and others was ferroan dolomite, except a little along the
dikes (A. V. Heyl, 1989, personal communication).

Aragonite CaCoO,

Aragonite has been reported from the Dyers Hill mine (Tibbs,
1974):; as coatings on calcite and as flos ferri in the Minerva No. |
and other mines (T. Huizing, personal communication); and coat-
ing rhombohedral calcite crystals in the Davis-Deardorff mine
(James Below, personal communication).

Asphaltite hydrocarbon

Asphaltite/grahamite are mineralloids occurring throughout the
district. The host rock in the region contains significant petroleum
reserves, producing thousands of barrels of oil each year (espe-
cially in areas north and east of the district). It is probable that the
district was a major o1l dome n the Permian period, before the
northeast faults formed (A. V. Heyl, 1989, personal communica-
tion). These mineralloids can be found as inclusions, especially in

fluorite, calcite and quartz and/or as coatings. They commonly

occur in mineral fractures. Strong petroliferous odors are often
noticeable when breaking masses of fluorite, other minerals, and
host rock

Ulrich and Smith (1905) reported pockets of oil in the Bonanza
mine in Kentucky. Liquid petroleum is abundant in early vellow-
stage fluorite fluid inclusions (A. V. Heyl, 1989, personal commu-
nication). The Hill mine, north of Cave in Rock, had an unusual
occurrence of asphaltite/grahamite: B. L. Perry reported a 3 by 10-
foot cavity, | to 1.5 feet hgh, half filled with asphaltite. The
bituminous matenal was mostly vitreous, with a 3-cm-thick layer
of a dull frothy matenal at the top (Grogan and Bradbury, 1968). In
the Minerva No. | mine (G. Montgomery, 1986, personal commu-
nication), in the period from 1970 1o 1975, live crude oil was a
SErious nuisance, appearing in cavities in the fluorite-zinc ores of
the Renault Formation. It had to be collected in barrels and hoisted
to the surface. Crude o1l was harmful 1o fluorite flotation in the
mill, as it caused excess frothing and loss of concentrate. Some-
times some of the oil could be floated off the surface of thickeners
before flotation of fluorite or sphalerite. Unfortunately, there was
not enough crude oil to be considered economically interesting

Azurite Cu (OH)(CO,),

Azurite has not been reported in the literature, although
Richardson (1925) predicted its occurrence. The writer has found
what i1s believed 1o be azurite in microscopic grains in association

with malachite from the dump at the Minerva No. | mine.
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Additional azurite may have been found on the dumps adjacent 1o
the heavy media mill and the Annie L No. 45 shaft in the Cave in
Rock district. Brecke (personal communication) reports finding
small amounts of azurite as films on quartz at the Patrick lead
mine.

Barite BaSO,

Barite is widespread throughout the district although, as men-
tioned earlier, it tends to become most prominent toward the
periphery of the distnct. Sources of good barite crystals are
numerous, including the Minerva No. 1, Denton, and Annabel Lee
mines all producing outstanding specimens with colors ranging
from white, to brown, yellow, orange and blue (Lillie, 1988). The
(Gaskins mine also produced some interesting straw-yellow barite
(Carlon and Winchell, 1975). Historically, the Crystal and Victory
mines produced beautiful barnite specimens.

Barite crystals are typically from microscopic to over 3 cm In
length: they occasionally reach lengths of 10 cm (e.g. at the
Gaskins and West Green mine; Carlon and Winchell, 1975)

Barite is thought to be near the end of the paragenetic sequence,
though this may not be completely true. This wriler possesses a
fluorite cast after barite. The fluorite appears to be from the “P2"
zone of Richardson and Pinckney (1984), having a pale purplish
blue color. The original barite crystal was nearly 10 cm in length
and shghtly more than a centimeter thick. Additionally, this writer
frequently finds barite inclusions in yellow fluonite, as well as
yellow crystals over barite in deposits along Spar Mountain in the
Cave in Rock district. These may result from barite replacing
earlier fluornite

Barite has been found in stalactitic form in several localities
including the Annabel Lee mine. One pocket discovered in this
mine in 1988 contained barite in a stringy meshwork. Barnite has
also been found in casts after witherite and celestite at the Minerva
NO. | mine, the Annabel Lee mine and at the old Cleveland mine.

Figure 32. Pale blue barite crystals on purple
fluorite, 6.3 cm, from the Minerva #1 mine.
Steven Neely collection; JefT Scovil photo.
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Figure 33. Color-zoned barite crystals on purple
Muorite, 4.2 cm, from the Denton mine. Bill
and Carol Smith collection; Jeff Scovil photo.

Figure 34. Barite crystals with purple fluorite
on matrix, 10.8 cm, from the Rosiclare level,
Denton mine. Ross Lillie collection; JefT Scovil
photo.

Figure 35. Pale
vellow calcite and
pale blue barite
crystal group,
11.1 cm, from the
Minerva #1 mine
Bannister collec-
tion, Harvard
Mineralogical
Museum #124612:
JefT Scovil photo.

In addition 1o the mines mentioned above, there are other mines o be arranged epitaxi;

which contained large barite deposits. The Ainsworth and Mico color ranges from pale
mines, southeast of Cave in Rock (in Kentucky), produced substan not intimately associates
tial tonnages of barite, though no unusual specimens. The Pygmy shaped rhombs less ths
mine area near Mexico, Kentucky, also produced large quantities ol white coating over
barite. Numerous “gravel spar” deposits of bante were reported in occur within 500 |

the Kentucky portion of the district (Anderson er al., 1982) (G. Montgomeny

Benstonite (Ba,Sr)(CaMn)Mg(CO,) Calcite CaCO

Benstonite is a rare double carbonate that has been found at the Calcite is the most common
Minerva No. | mine. White and Jarosewich (1971) reported 1t as occurmring in virtually every known deposit
occurring “as flat, unmodified rhombohedral crystals which appear dant in the veins, occurring as while




Figure 36. Barite pseudomorphs after celestine

on purple Nuorite, 6.8 cm, from the Sub-

Rosiclare level, Annabel Lee mine. Ross Lillie

collection, JefT Scovil photo.
Figure 37. Barite pseudomorphs to 3.1 cm after
witherite, from the Minerva #1 mine. Harvard
collection #123311; JefT Scovil photo.

Figure 38. Golden vellow calcite twin on matrix,
6.5 cm, from the Sub-Rosiclare level, Denton mine.
Ross Lillie collection; JefT Scovil photo.

Figure 39. Benstonite crystal aggregates on
yellow fuorite, 7.1 cm, from the Minerva #I
mine. Bannister collection, Harvard Mineral-
ogical Museum #124592; Jeff Scovil photo.




Figure 40. Benstonite crystals epitaxially coat-
ing scalenohedral calcite, 7 cm, from the
Minerva #1 mine. Steven Neely collection; JefT
Scovil photo.

Figure 42. Scalenohedral calcite twin (0001) (8
Figure 41. Golden vellow calcite crystals on cm) on celestine crystals, from the St. Louis

purple fluorite, 6.2 cm, from the Denton mine. level, Annabel Lee mine. Ross Lillie collection;
Ross Lillie collection; JefT Scovil photo. JefT Scovil photo.
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Figure 43. Yellowish calcite crystal,
4.5 cm, on dark purple Muorite, from
the Rosiclare leve! of the Denton mine.
Ross Lillie collection; Jeff Scovil photo.

Figure 44. Golden yellow calcite crys-
tal, 3.2 cm, on purple Muorite, from
the Denton mine. Ross Lillie collec-
tion; Jeft Scovil photo.

Figure 45. “Nailhead™ calcite crystals to 3.2 cm on
purple and vellow zoned Muorite, from the Denton mine.
William Severance collection; Jeff Scovil photo.

Figure 47. Low-angle calcite crystal with sateliite
scalenohedral crystals epitaxially attached, 3.7 cm,
from the Sub-Rosiclare level of the Denton mine.
Ross Lillie collection; JefT Scovil photo.

Figure 46. Calcite crystals on fMuorite, 5.1 cm, from the
Denton mine. William Severance collection; JefT Scovil photo.




Figure 48. Golden vellow calcite crystal sprays on
dark purple Nuorite, 9.5 cm, from the Minerva #1
mine. Ross Lillie collection; Jeff Scovil photo.

Figure 49. Calcite crystal group, 6.5 cm, from
the Bethel level, Annabel Lee mine. Ross Lillie
collection: JefT Scovil photo.

Figure 51. GGolden vellow calcite crystal group,
7.5 cm, from the Minerva #1 mine. Ross Lillie
collection: Jeff Scovil photo.

Figure 50. White calcite on golden vellow fMuo-
rite, 10.5 cm, from the Mahoning #1 mine.
Bannister collection, Harvard Mineralogical
Museum #117437; JelT Scovil photo.
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Figure 52. Golden yellow acicular calcite crys-
tal group, 13 cm, from the Minerva #1 mine.
Bannister collection, Harvard Mineralogical
Museum #129840; JefT Scovil photo.

Figure 54. Spheroidal calcite crystal aggregates
with pyrite microcrystals on sphalerite, 5.3 cm,
from the Rosiclare level, Minerva #1 mine.
Ross Lillie collection; Jeff Scovil photo.

Figure 53. White calcite crystal group on yel-
low fuorite, 10.5 cm, from the Minerva #I1
mine. Bannister collection, Harvard Mineral-
ogical Museum #124601; Jeff Scovil photo.

Figure 55. Calcite “butterfly” twin, 3.1 cm, from the Bethel level,
Annabel Lee mine. Ross Lillie collection; JefT Scovil photo.

opaque masses. The early rhombohedral calcite rarely forms
terminated crystals and 1s usually intergrown and highly fractured.
In these deposits, scalenohedral crystals measuring 8 to 10 cm have
been found, though 2 10 5 cm 1s more common. Tibbs (1974)
reported crystals up to 45 cm (18 inches) from the Dyers Hill mine

In the bedding replacement deposits, early rhombohedral calcite
1s rare. Most calcite crystals are in the late-forming scalenohedral
class. According to Lillie (1988) the Denton mine has produced the
finest calcites of any orebody in the district. Many calcite associa-
tions are distinctive from specific orebodies. Annabel Lee mine
calcite from the southern orebody is distinctively honey-brown in
color, frequently doubly terminated, and twinned on (0001). Cal-

""‘I

cite from the Annabel Lee north orebody 1s pale yellow 1o white
and of a very acute scalenohedral habit, similar (but not dentical)
to that found in the Minerva No. | mine

One interesting specimen found by this writer 1s a microscopic,
doubly terminated calcite in the form of a first-order prism capped
by a negative rhombohedron perched on a sphere of bitumen
Calcite may be coated with banite, bitumen or (at one location on
Spar Mountain) gypsum. Calcite frequently precipitates on one

side of a crystal face (due to gravity or solution flow) forming a
SNOWY appearance.

Richardson and Pinckney (1984) detailed the paragenesis of
three calcite forms from the Deardorff mine




Figure 57. Celestine crystals on purple Nuorite,
5 cm, from the St. Louis level, Annabel Lee
mine. Ross Lillie collection; JefT Scovil photo.

Figure 56. Celestine crystal group, 7.5 cm, from
the St. Louis level, Annabel Lee mine. Ross
Lillie collection; JefT Scovil photo.

Figure 58. Celestine crystal group, 4.6 cm, from
the St. Louis level, Annabel Lee mine. Ross
Lillie collection; JefT Scovil photo.

Celestine SrS0,

Celestine 1s very uncommon in the district, having only been
reported four times. The Jameson prospect, 8 miles north of Salem,
Kentucky, was the first published occurrence. Hardin and Thurston
(1945) reported celestine from a vein at this location. Miners found
pale sky-blue, distorted. tabular crystals about 2 cm wide and 5 mm

thick, They were in crystal aggregates at a depth of 30 feet. In
1972, pale blue tabular crystals up to 3 cm were reported in the

Barmmett mine. Crystals with chisel-shaped terminations were
intergrown in flat plates 7 to 10 cm across (Lillie, 1988)

G. Montgomery (1986, personal communication) reported
celestine in the Minerva No. | mine, occurning with strontianite
and witherite from the west orebody

I'he Annabel Lee mine has been the most productive source of
celestine in the district. Crystals have been found in a vanety of
forms including doubly terminated barrel shapes, disks and crusts,
with individual celestine crystals as large as 3 cm. Associated
minerals include fluorite, barite, calcite and (1o a lesser extent)
sphalerite. Bante casts after rhombic pnsms have also been found
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Cerussite PHCO

Cerussite 1s sometimes found with galena in drusy coatings, as
tuny gray or chalky white acicular or colorless tabular crystals, and
as dull, earthy, compact masses. Cerussite 1s much more abundant
than anglesite, but 1s still quite scarce in the distnct. This mineral
occurs where galena has been deeply weathered, as at the Patnck
lead mine and Conn’s mine in lllinois and the Hickory Cane mine
in Kentucky. E. A. Brecke (1989, personal communication) ob
served this mineral on Lead Hill and at the Patrick lead mine
where galena has altered to secondary lead minerals. Some pure
white, glassy crystals were found attached to chert. Attempts to
obtain matrix specimens were frustrated, as the crystals broke off
with blows of the pick

Chalcopyrite CuFeS
Chalcopyrite 1s one of the more common sulfides, though never

found in economic quantities in the district. Crystals form simple




Figure 59. Chalcopyrite epitaxial on black
sphalerite with purple fluorite, 12.6 cm, from
the Denton mine. Marvin Rausch collection;
JefT Scovil photo.

tetrahedrons on or in fluorite, and also occur as nail-shaped
inclusions. Most crystals are | 10 3 mm in length. Basun (1931)
reporied a 4-pound mass occurring in white fluonite at the 250-fool
level of the Hillside mine. This was an exceptionally large mass
The dumps around the Rosiclare Lead and Spar Company mill
contain larger masses of chalcopyrite (as evidenced by their
alteration to malachite), in fluorite and other matrix, than will be
found on mine dumps in the Cave in Rock area. Selective coating
of chalcopynite on fluorite was noted at the Hillside mine. It occurs
at other mines as well. Nail-shaped crystals of chalcopyrite in

fluorite are common in the bedding replacement deposits. Crystals
are usually onented at nght angles to the fluorite cube face, with
points toward the center (Weller er al., 1952). It 1s frequently

present as inclusions along color zone boundanes (see discussion

under “Paragenesis™).

Copper Cu
Copper was reported by Bain (1905) as small flakes in “Rosiclare
ores” resulting from the reduction of chalcopyrite

Cuprite Cu.O

Cuprite occurs as a weathering product of chalcopyrite in vein
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deposits. It is not conspicuous, although it frequently
accompanies malachite.

Dolomite CaMg(CO,),

Dolomite has been reported fairly recently, as buff-
colored, porous, sugary matenal, not in free crystals but
as closely packed rhombohedrons and rarely as a strat-
fied sandy material. It forms replacement alteration halos
around the Minerva No. | and Deardorff mines and is
generally ferroan (Hall and Heyl. 1968). Pearly white,
rhombic crystals have been found on “low-grade™ fluo-
rte in the margins of the orebodies at Cave in Rock
Veinlets of dolomite and intergrown dolomite-fluorite-
calcite have been found, apparently having formed ver
early in the peniod of mineralization (Brecke, 1962). This
may be the same as the ferroan dolomite, ankerite and
siderite reported by other writers, all early in the parage-
nelic sequence.

This writer has found minor amounts of dolomite in 1-
mm pale brown crystals with sphalerite from the Annabel
Lee mine
Epsomite MgSO,-TH.O

Epsomite was found by the writer as densely packed
acicular crystals up to S mm in length coating shales in
the Victory mines. It was identified by s bitter taste
Specimens removed from the mine environment quickly
sublimated. This post-mining mineral has not previously
been reported from the district

Fluorite CaF
Fluorite was the primary economic ore, and the min-
eral of most significance 1o the collector. Untold thou-
sands, perhaps millions of specimens have been removed
by miners and collectors and have found their way nto
public and private collections around the world. Fluonte
crystals are of the cubic habit, though sometimes rather
distorted; elongated or flattened cubes are fairly com-
mon. Minor modifications include the tetrahexahedron
on the (100) face or beveled crystal edges. Very rarely, a crystal
will show etching on the (111) corner, forming an octahedral face
This modification can be easily differentiated from a cleavage face
by its etched. frequently “stair-step™ pattern. Bain (1905) first
noted this form on fluornite

Miners and hobbyists take advantage of the perfect octahedral
cleavage on (111) to create “fluorite diamonds™ or cleavage
octahedrons. Bain (1905) noted cleavage octahedrons adoming
local cabinets even back then. The technique was learmmed by this
writer from a miner who recommended using a small chisel
(Nearly every candy dish in my house is filled with octahedrons of
various sizes.) Chipping fluorite is dangerous (as you will quickly
find out)! Cleavage chips with a “Mercedes™-pattern three-pointed
star are fairly common, especially with purple fluorite.

Dissolution of fluonite gives a dull luster to the crystal face. In
the extreme, dissolution may completely obliterate the original
crystal form, leaving a spongy mass in its place. Fluorite showing
dissolution is found throughout the district, though it i1s seldom
sought by collectors and as a result i1s not seen on the market,
unless with another marketable mineral (e.g. witherite).

Fluorite in the district comes in a wide variety of colors and an
even greater number of hues and tints. The earliest yellow crystals
are not especially common. As previously discussed, they are often
etched and overgrown epitaxially with later generation(s) of fluo-
rite. Yellow fluorite with mirror-like crystal faces is consequently
very rare. Occasionally, vellow fluorite crystals can be found with
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Figure 60. Bedded *“coon-tail” Nuorite replace-
ment deposits, Austin lead mine. Author’s photo.

a very thin overgrowth of purple fluorite. Yellow shades vary from
pale to dark amber. Chalcopynite coating yellow fluonite crystals
represents the “Y 2" generation of Richardson and Pinckney (1984)

Colorless or white fluonite occasionally occurs as crystals
Francis (1982) speculated that one reason it is not seen is because

It 1S not as marketable as colored specimens, and as a result dealers

do not stock it. During field collecting, this writer has very rarely

seen white or colorless fluonte L"['_\'\[di\ Lilhe (198K) reports
optically clear fluorite from the Crystal mine. White fluorite is
more common in vein kil&.'p”'\]l\

Blue fluonite occurs widely throughout the distnct. Color tinting

The Mineralog
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vanes from very pale blue to bright blue to gray blue. Blues have
been described as robin’s-egg-blue (Francis, 1982) 10 aqua and
sky-blue (from the Denton mine) by Lillie (1988)

Purple fluonte vanes from very pale lavender to almost black
Multiple zoning of purple crystals 1s prized by collectors. Crystal
sizes from | 10 15 cm on an edge are common, though larger (30
¢cm) crvstals are found in the most intense areas of mineralization
Those have often been shattered by explosive charges during
mining

A bit of luck and diligence has netted thus writer rarer Colors
including green and pink fluorite. The former was found as
massive or botryoidal masses on the dumps of the Rosiclare Lead
and Spar Company mull; the latter was found as a pair of |-cm
cubes on corroded galena at Conn’s mine. Heyl (1983) reports that
the green fluorite in the district contains some yttrium. It appears to
be restricted to the breccia pipes and to the Rose mine at the foot of

Hicks Dome. The green fluonte recovered by the writer was

probably mined elsewhere and milled in Rosiclare

Figure 61. Purple Nuorite crystal, 1.8 cm, with
calcite on matrix, from the Sub-Rosiclare level,
Annabel Lee mine. Ross Lillie collection; JefT
Scovil photo.

Figure 62. Blue NMuorite crystal group with
calcite, 9.6 cm, from the Minerva #1 mine.
Martin Zinn collection; JefT Scovil photo.




Figure 63. Purple NMuorite sprinkled with chal-
copyrite microcrystals, 13.3 c¢m, from the
Minerva #1 mine. Steven Neely collection; Jeff
Scovil photo.

Figure 64. Pale purple Muorite on pale yellow Figure 65. Zoned colorless and purple fluorite
fMuorite, 7.8 cm, from the Cave in Rock area. crystal group on matrix, 7.8 cm, from the
Bannister collection, Harvard Mineralogical Minerva #1 mine. Ross Lillie collection; Jeff
Museum #133853; JefT Scovil photo. Scovil photo.




Figure 66. Gemmy, pale purple fluorite crystals
to 1.6 cm with dark purple central phantoms,
on matrix, from the Rosiclare level of the
Minerva #1 mine. Ross Lillie collection; JefT
Scovil photo.

Figure 67. (above) Color-zoned NMuorite crystal group,
8.2 cm, from the Minerva #1 mine. William Severance
collection; JefT Scovil photo.

Figure 68. (left) Yellow fMuorite crystal group,
11.7 cm, from the Mahoning #1 mine. Bannis-

ter collection, Harvard Mineralogical Museum
#117446; JefT Scovil photo.

Figure 69. Brilliant yvellow fluorite crystal, 8.5
cm, from the Rosiclare level, Minerva #1 mine.
Ross Lillie collection; JefT Scovil photo.
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Figure 72. Galena crystal with calcite on purple
fluorite, 6.8 cm, from the Cave in Rock area.
Martin Zinn collection; JefT Scovil photo.

(Galena PbS

Galena occurs as cubic, cuboctahedral and octahedral crystals,
and also as weathered, corroded masses. Galena in the district i1s
shightly argentiferous, varying from 14 ounces of silver per ton at
Hicks Dome to 2 or 3 ounces per ton in outlying deposits near
Princeton, Kentucky. The galena at Cave in Rock contains about 6
ounces of silver per ton; Rosiclare galena typically contains twice
that much

Crystals of galena typically vary from | to 8 cm across, but the
Annabel Lee and Denton mines have produced a few larger (30
cm) specimens. Galena associated with late-forming purple fluorite
forms attractive specimens. Usually galena occurs disseminated as
grains and cleavage masses with limestone, fluorite and sphalerite
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Figure 70. Cuboctahedral galena
on purple fluorite, 11 cm, from the
Denton mine. William Severance
collection; Jeff Scovil photo.

Figure 71. Cuboctahedral and
cubic galena on purple fluorite,
6.1 cm, from the Denton mine.
William Severance collection;
JefT Scovil photo.

Galena has been reported in nearly every fluorite mine in the
district. It tends to be less common in the larger barite deposits.
T'he Davis-Deardorff mine contained an exceptionally large galena

deposit (locally amounting to 10% of the ore), the crystals having
an octahedral habit (Brecke, 1967)
Although lead was the economical ore of choice for the first 40

years of miming in the fluorite district, galena later became merely
a by-product.




Figure 73. Pyrite microcrystals on purple fluo-
rite with galena and calcite, 10.5 cm, from the
sub-Rosiclare level, Denton mine. Ross Lillie
collection: JefT Scovil photo.

Greenockite CdS

Greenockite 1s a rare mineral in the district, occurring as a
greenish yellow to orange-yellow crust on sphalerite. It also colors
crystalline and botryoidal smithsonite. E. A. Brecke (1989, per
sonal communication) observed that it can also stain calcite. Ulrich
and Smith ( 1905) noted that its occurrence is widespread, wherever
weathered sphalerite deposits are found. Despite this statement
greenockite 1s scarcely mentioned elsewhere in the literature
Brecke found greenockite as a film on the mmtenor of vugs ol
sphalerite at the Red mine in the Empire district, Pope County, and
at the Commodore mine in Kentucky. The writer has observed
sphalerite with orange-yellow coatings but analyses have not been
done to determine whether it 1s greenockite or some other alter
ation product

CaS0O.-2H.0

Gypsum has been descnibed as an uncommon mineral in the

Gypsum

distnict, having only been reported in good-sized crystals n
pockets in the upper levels of the Hillside mine near Rosiclare
(Bastin, 1931). This writer has found gypsum in druses coating
fluorite and calcite at the old Austin lead mine at Spar Mountain,
and in minute orange rosettes on chert at the Hickory Cane mine
dump. Not mentioned previously in the literature was replacement
of hmestone by gypsum. A specimen from the Minerva No. |
dump thought to be limestone and sphalente was found, upon
treatment with munatic acid, to be substanually gypsum. E. A
Brecke (1989, personal communication) has found large crystals in
vugs in limonite at the Klondike mine, Livingsion County, Ken
tucky, and in the Guill mine north of Salem, Kentucky. Needle-like
crystals up to 4 cm were observed on the 330-foot level of the
Deardorff mine, Cave in Rock.

Hemimorphite Zn,S1.0,(0H),-H.O
Hemimorphite is a rare weathering product of sphalente found

in only a few mines in the distnct. Crystals occur in small,

coloriess, hemispherical and sheaf-like aggregates. Ulrich and
Smith (1905) reported hemimorphite from the Hodge and Evening
Star mines and the Clement shaft (all in Kentucky). The writer has
found aggregates of hemimorphite in 1-mm clusters with cerussite
on galena on the dump of the Rock shaft, Hickory Cane mine

Hydrozincite Zn(CO,).(OH),

Hydrozincite is, like hemimorphite, a weathering product of
sphalerite and is very rare in the district. Ulrich and Smith (1905)
report it as a white, dull, fibrous incrustation associated with

smithsonite. It sometimes occurs mixed with smithsonite. Hydro

zincite was only reported in sizable quantities at the Old Jim mine
it has been found sparingly at the Drescher open cut mine. This
mineral probably can be found in small amounts at other zing
mines, but has not been reported from [llinois

Kaolinite AlLS1LOJAOH),

Kaolinite was noted by Ulrich and Smith (1905) as a white to
cream-colored, very fine-grained aggregate, sometimes with a
tinge of red. It has been found at the Asbridge mine and the No. 6
shaft of the Blue and Marble mine (both on the Tabb fault system)
as “patches in clay adjacent to fluorite veins.” It also occurs in
minute particies in the red clays of other Kentucky mines. Bain
(1905) reported evidence of a large body of kaolin removed from
near the Pittsburg mine in lllinois. At that ime the “Old Clay Pit’
had been abandoned for over 50 years
Limonite hydrous Fe oxides

Limonite is a common weathering product of decomposing
marcasite and pyrite in clays and (rarely) in areas adjacent o veins
as dark brownish masses. Bastin (1931) suggests limonite is
pseudomorphic after sidente because traces of rhombic form and
Cleavage faces persist. Limonite has been found with the banite
deposits at Spar Mountain, as stalactitic forms in the Stewart and
Hillside mines, and as botryvoidal masses at Conn’s mine. Bain
( 1903) mentions an early abundance of limomite which lead to the
erection of the Martha wron fumace and the lllinois ron fumace
Limonite occurs intimately admixed in the Rosiclare Sandstone at

the Green-Defender mines at Spar Mountain

Malachite

Malachite forms as a weatherning product of chalcopyrite, some

(h‘."l‘l{}l‘:

times with cuprite. It commonly occurs as hims or crusts and rarely
as acicular sprays. and as pseudomorphs after chalcopyrite. Ulnch
and Smith (1905) note an occurrence in the Wilson copper shafi
(Kentucky). The writer has found malachite at many mine dumps,
including the Minerva No

(with azurite), the Anmie L No. 45
shaft. the Henson mine (as inclusions in fluonite ), Conn's mine, and
in barite at Spar Mountain. Bain ( 1905) noted 1t as a greemish stan
particularly at the so-called “copper vein™ near Ehlzabethtown
Bastin (1931) reported malachite being found spaningly in the
Rosiclare area. Hevl ( 1989, personal commumication) reports 1l as
coatings on chalcopyrite at the Rose mine. E. A. Brecke (1989
personal commumication) noted malachite in all of the shallow
mines n the Cave in Rock distnict, especially at Lead Hill. In
addition. an interesting occurrence was found in the Indiana mine
It consisted of small groups of bnght green acicular crystals n
vugs in vein calcite. It forms rapidly and 1s abundant in the parking

lot of the Rosiclare Lead and Spar Company mull site

Marcasite FeS
Earlyv wrniters made hittle distinction between marcasite and

pyrite occurrences. Weller er al. (1952) noted pynite as being the

dommant won sulfide. whereas Brecke (1967) called marcasile

more commeon than either pynite or chalcopyrite. Oesterling (1952)




Figure 74. Second-generation purple fluorite
with marcasite on white (quartz?) coated fluo-
rite, 8.4 cm, from the Rosiclare level of the
Denton mine. Ross Lillie collection; JefT Scovil
photo.

observed quantities of marcasite with the sphalenite at the Hutson
mine in Kentucky.

Two generations of marcasite have been identified. The first
formed simultaneously with fluorite and i1s found as inclusions.
The second generation formed at the end of the mineralization
period and i1s associated with scalenohedral calcite and barite. It
occurs as crusts, stalactites and as a cementing matenal in brecci-
ated fluorite (Brecke, 1967). Both the Henson and Annabel Lee

mines have produced beautiful wiry overgrowths and spear-shaped

crystals (Lillie, 1988). Marcasite 1s common on the dumps of the
Henson mine.

Paralstonite BaCa(CO,),

Paralstonite was reported by Robbins (1988) from the Minerva
No. | mine. Thomas Bee (1988, personal communication) reported
that the mineral had been identified by X-ray diffraction by a
Euroj can mineral dealer. A specimen he provided was tested by
Dr. George Lager, University of Louisville, using a Guinier X-ray
diffraction camera, and its identity was confirmed. Other speci-
mens were identified by their orange fluorescence under shortwave
ultraviolet light (distinguishing it from alstonite). Paralstonite has
also been found at the Annabel Lee mine, on yellow fluorite
(Harvard specimen).

Pyrite FeS,

Pyrite occurs as disseminated grains throughout the district. A
concentration of pyrite was found replacing a 15 to 30-cm bed of
limestone at the Old Jim mine, possibly directly associated with the
lamprophyre dike at this exposure (Ulrich and Smith, 1905). Bastin
(1931) reported pyrite at the Hillside mine, both as inclusions and
as overgrowths on fluorite. In a wall of the Argo vein, Bastin
reported a cavity 60 feet long, 30 feet high and 15 feet wide which
was lined with pynite of radiating structure, overlain by calcite and
a second layer of pyrite. A second, larger cavity reported in the

Figure 75. Pyrite microcrystals
sprinkled on vellow and purple
fluorite, 7.3 cm, from the Minerva #1
mine. Martin Zinn collection;

JefT Scovil photo.

Figure 76. Paralstonite (white)
with vellow fluorite, 13.2 cm,
from the Annabel Lee mine.
Harvard collection #134024;
JefT Scovil photo.

Fhe Muneralogiol Record, vilume 28, Jonsary-F ehragrs




Argo mine had 1-cm-thick crusts of pyrite with calcite crystals

Fluorite was not associated in either pocket. The Fairview-Rosiclare

vein dumps contained pyrite stalactites, possibly from similar
cavities. Worm-like overgrowths over yellow fluorite have also
been reported from the Annabel Lee mine (Lillie, 1988)

Pyromorphite Pb.(PO,).Cl

Pyromorphite is a relatively rare weathering product of galena. It
occurs in tiny to microscopic translucent green crystals, both singly
and n aggregates. Ulnch and Smith (1905) noted small quantities
on fluorite from the Tabor and Wheeler mines, and fluorite druses
at the Kentucky No. 4 shaft. Brecke (1967) reported pyromorphite
in well-developed crystals in small vugs and fractures in chert at
the Patnick lead mine. He descrnibed a doubly terminated 2-mm
crystal in an internal cast of a brachiopod in chert (1989, personal
communication ). Brecke also notes specimens from the Lacy mine.
a little shaft on the south slope of Hicks Dome and near the
Davenport mine in Kentucky. That specimen was found on an old
dump on the main fault foot wall. The Davenport mine was very
deeply oxidized; soft ground was mined to a depth of 320 feet
Pyromorphite was reported in a large sheet at Spar Mountain (Dick
Atwood, 1989, personal communication). It has also been found by
this writer in microscopic apple-green crystals associated with
glassy cerussite crystals, corroded galena, quartz and tetrahexahedral
purple fluorite from a single sandstone boulder on the dump of the
Rosiclare Lead and Spar Company mill.

Figure 78. Equant quartz crystals coating a
yellow fMuorite crystal, 146 cm, from the
Deardorfl mine. Harvard collection #117471;
JefT Scovil photo.

Quartz S10

Quartz crystals are usually very small, found in druses on wall
rock and in fractures (especially where the matnx 1s sandstone)
Forming late in the mineralization sequence, it 1s occasionally
found coating fluorite, galena and calcite. Bastin (1931) reported
crystals up to 6 mm at the Hillside mine dump. Brecke (1962)
noted silicification at the Davis-Deardorff mine, in places develop
ing a banded structure. Crystals up to 2.5 cm were found associated
with pale purple fluonte, galena and sphalente (Lilhe, 1988)
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Figure 77. White gquartz on black sphalerite
crystal group, 8.6 cm, from the Deardorfl mine.

Steven Neely collection; Jeff Scovil photo.

Highly acicular, doubly terminated quartz crystals (0.1 x 3 mm)
occur as inclusions and as overgrowths on purple fluorite at Conn’s
mine. Crystals are abundant in the residual soil around excavated
vein deposits. Quartz 1s not especially abundant in the district as a
whole, but is significant in local concentrations

Quartz often cammies petroleum inclusions which give it a smoky
color. This “smoky” quartz has been mentioned rarely in the
literature. Bain (1905) described jet-black quartz; Bastin (1931)
mentioned brownish quarntz; Brecke (1967) noted smoky quarz
from the Hill mine. The writer has collected smoky quartz from the
dumps of the Minerva No. | and Hickory Cane mines and smoky
quartz in calcite at the Rosiclare mill site. The largest crystals are
about 6 mm long. In addition to the smoky color, the petroleum

inclusions cause the quarnz to be exceptionally fluorescent

Siderite FeCO

Unaltered siderite has never been reported from the district, but
Bastin (1931) suspected it to be the progenitor of rhombic limonite
pseudomorphs. (Ferroan dolomite might also have produced such
pseudomorphs.) Richardson and Pinckney (1984) hist it in the

paragenetic sequence without discussion

Smithsonite ZnCO

Smithsonite occurred as locally common deposits early in the
history of mining in the distnict. It is now quite rare, as virtually all
known near-surface zinc deposits have been mined out

Al the Old Jim mine, ssmithsonite was the chief constituent of the
ore, with only minor amounts of sphalente. At the Hutson mine, a
sizable deposit of sphalenite was found beneath a 50 1o /5-foot
thick mantle of smithsonite. It has been reported rarely in crystals

but i1s generally in a massive form. Ulrich and Smith (1905) note

Crystals are generally light colored and translucent; they are
always small, found singly and 1n aggregates on the walls ol
cavities, and are usually short rhombohedral, with curved
rough faces. They also occur doubly terminated, spindie
shaped, and with club-shaped terminals, frequently aggre
gated in masses. Renmiform, botryoidal and stalactitic aggre
gales are more common n cavities in the more massive

granular vaneties




Figure 79. Smithsonite crystal crust colored
vellow by greenockite, on purple fAuorite, 15
cm, from the Hill lead mine, Hardin County.
Harvard collection #133880; JefT Scovil photo.

Smithsomite replacing hmestone 1s dark gray in color with a
granular texture. Bain (1905) described it as “rusty-looking mate
nal, not unlike some of the weathered chert in appearance, bul
distinguished by s weight.” Where greenockite occurs with
smithsomite, 1t appears as the well-known yellow “turkey fat
vanety. The most significant smithsonite deposits histonically
inClude the Old Jim, Hutson, Commodore. Mann-McDowell, Lady
Farmer and Hickory Cane mines in Kentucky and the Patnck lead
mine in lllinois. Bain (1905) reported smithsonite from the Empire
distnict, though not in economic quantities. E. A. Brecke (1989,
personal communication) noted smithsonite in the shallower par
of the A. L. Davis mine in the Cave in Rock district. Smithsonite
can still be collected at the Old Jim mine, with travertine

Sphalerite /nS
Sphalente occurs throughout the district as a common sulfide. It
1s found in both ven-type and bedding replacement deposits

Unlike galena, sphalerite has been mined as a primary ore. In

Kentucky. the Hutson mine was the largest producer. The Davis
Deardorff and the Minerva No. | were major producers in lllinois
Beautiful crystals up 1o 2 cm in size were common over the feeding
faults in the Deardorff (A. V. Heyl. 1989, personal communica
tion). In fact, during times when the demand for fluorite was low,
mines concentrated on the zinc-nch areas to maintain profitability
(G. Monigomery, personal communication). Despite the quantity
of zinc at these two lllinois mines, sphalerite was subordinate to
fluorite in relative abundance. The Old Jim and Hutson mines had
only non-economic quantities of fluorite

Sphalente occurs as crystals and crystal aggregates in colors
ranging from yellow to red to black. and also as disseminated
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Figure 80. Pyrite microcrystals on sphalerite with
calcite, 5 cm, from the Rosiclare level, Denton
mine. Ross Lillie collection; JefT Scovil photo.

grains. Sphalente in the district 1s ennched with cadmium, germa
nium and traces of gallium. Fluorite and sphalerite in alternating
bands were reported from the Cullen mine near Salem, Kentucky
Sphalente crystals up to 4 ¢cm across can be found in massive
rhythmite barite on the dumps of the Minerva No. 1 mine. In fact,
sphalerite can be found on many mine dumps in the district.
attesting to its abundance. In the south orebody of the Annabel Lee
mine, sphalenite beds form a layer resembling sandstone several
feet in thickness. The sphalenite is associated with galena and dark
purple fluorite. The luster of sphalente vanes from adamantine to
submetallic. Richardson and Pinckney (1984) noted that sphalerite
from the Deardorfil mine showed internal sector zoning (not
continuous banding) in cross-section. The interior of the crystals
tends to be darker than the exterior layers.




Figure 82. Pale vellow calcite with black sphaler-
ite on purple Muorite, 7.5 cm, from the Minerva
#1 mine. Martin Zinn collection; JefT Scovil
photo.

Figure 81. Pyrite microcrystals on black sphaler-
ite crystal (2.2 cm) with calcite and purple
fNuorite, from the Rosiclare level of the Denton
mine. Ross Lillie collection; Jeff Scovil photo.

Stibnite ShS
Stibnite was reported by Bain (1905) and Cumer (1923) in the

Fairview mine in Rosiclare. Neither actually saw the purported

specimen, however, nor did they find additional specimens either in
lllinois or Kentucky. Bain also mentions a specimen considered to
be jamesonite from a Mr. Eilers, also from the Fairview mine. Both
species remain unconfirmed

Strontianite SrCO

Strontianite 1s a rare mineral that has been reported from several
mines in the llhinois portion of the district, including the Henson,
Minerva No. |, West Green, and West Vein mines. Crystals
typically form radiating spheres or bow-ties. Colors range from
white to pink and brown. Associated minerals include barite and
fluorite from the Minerva No. | and West Green mines, stalactitic
marcasite from the Henson mine. and scalenohedral calcite from
the West Vein mine (Lilhe, 1988)

Sulfur S

Sulfur was reported by Ulnch and Smith (1905) at the Brown
and Kentucky No. 4 mines, as yellow crystals in partially weath
ered galena. Brecke (1967) noted occurrences of sulfur (with
gypsum) in the Edgar Davis mine after the removal of H.S-charged
water. It apparently precipitated out on the walls during low
oxygen conditions. The writer has observed very small quantities
of sulfur in the Victory mines, as yellow smears consisting of
minute grains, and as crystals on brown calcite in cores at the
Victory mill dump

Vaesite NiS

Vaesite was reported in microscopic grains at the W. L. Davis
Deardorff mine, with pyrite and nickeloan pyrite in the “coon-tail”
ore in altemating beds of fluorite and sphalerite (Park, 1967)
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Figure 83. Strontianite crystal bundle with cal-
cite on purple fluorite, 5.9 cm, from the Minerva
#1 mine. Steven Neely collection: Jeff Scovil
photo.




Figure 85. Acicular strontianite on fluorite,
9 cm, from the Minerva #1 mine. Bannister
collection, Harvard Mineralogical Museum
#124613; Jeff Scovil photo.

Figure 84. White strontianite on fluorite and sphaler-
ite, 15 cm, from the Bethel level of the Minerva #1
mine. Ross Lillie collection; JefT Scovil photo.

Figure 86. Strontianite crystal group, 13.7 cm,
from the Rosiclare level, Minerva #1 mine. JefT
Scovil photo.

Wad Mn oxides
Wad occurs in disseminated grains, scattered in clay and occa

sionally with bante. Ulnch and Smith (1905) noted an abundance

of wad at the Givens mine in Kentucky. Analysis indicated wad
from this locality contained 2% to 17% cobalt and nickel. The
writer has observed wad with quartz and chalcopyrite from the

dump of the Minerva No. | mine, and with galena at Conn’s mine = : : T
Figure 87. Strontianite crystal group, 5.2 cm,
Withe-it- BaCO, from the Minerva #1 mine. Bannister collec-
Witherite is an alteranion product of bante which has been found tion, Harvard Mineralogical Museum #117133;
at the Minerva No. 1, West Green, and Ozark-Mahoning No. | JefT Scovil photo.
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Figure 88. Witherite crystal group, 10.6 cm,
from the Minerva #1 mine. Bannister collec-
tion, Harvard Mineralogical Museum #117436;
JefT Scovil photo.

Figure 89. Witherite crystal, 3.5 cm, on calcite,
from the Minerva #1 mine. Bannister collec-
tion, Harvard Mineralogical Museum #126260;
JefT Scovil photo.

mines. Crystals are orthorhombic, but appear hexagonal due to
repeated twinnming on (110). Francis (1982) noted steep dipyramids
as being less common than pnsmatic crystals, terminated by very
shallow dipyramids resembling the basal pinacoid, or by cavernous

hopper-like ends. Witherite may also occur as sphernical or drusy

(botryoidal) masses on limestone, barite, calcite and (often etched)
fluorite. Crystals as large as |2 cm have been found (Lillie, 198%),
but most are smaller; the color is generally gray to white, occasion
ally with a yellowish tinge. Withenite 1s strongly fluorescent under

longwave ultraviolet hight

CURRENT CONDITIONS

Fluorite mining is no longer taking place in the district. Up until
recently there were three major operating mines, all owned by the
Ozark-Mahoning Company: the Denton mine (which operated the
longest), the Annabel Lee mine, and the Minerva No. | mine, now
called Ozark-Mahoning No. | mine. The Ozark-Mahoning Com
pany operated a mill in Rosiclare with much of their ore being
utilized in the production of anhydrous hydrofluonic acid (Evans
and Helher, 1986).

I'he Henson mine, operated by Ozark-Mahoning, was closed in
1986 due to ore depletion (G. Montgomery, personal communica
tion). Fluorite from this vein deposit was massive and typically
deep purple. Compared to other mines, there were relatively few
collector specimens recovered owing to the non-vuggy nature ol
the deposit

For several years the Inverness Mining Company operated a
drying mill at the Minerva No. | mine site. Fluorite was imported

from South Afnca and China 1o be processed here, until Ozark
Mahoning purchased the property

Marathon Onl Company, a subsidiary of USX (formerly U.S
Steel Corporation) owns the Babb-Bames mine and mll near
Salem, Kentucky, including a large acreage of favorable land
where core dnlling has been done 1n recent vears. Several large
orebodies, not yet developed, are reported to exist there

Other substantial dnilled reserves in Kentucky are owned by
Revnolds Aluminum, Armco Steel, and Ozark-Mahoning. All ol
these compames have conducted extensive dnlling projects in
recent years and own the mineral nghts (G. Montgomery, personal
commumcation)

Ozark-Mahoning Company has no plans to reopen any mines of
do extensive exploration. According to Enc Livingston, Ozark
Mahoning Company geologist, China contains major vein deposits
of fluonte located near the east coast that account for 70% of the
world s fluornte production. Abundant ore, labor, and convenient
shipping provide the lowest cost supply. Livingston compares
China's reserves today to those of the United States at the
beginnming of this century. Currently much ol the fluonte from
China 1s sent to Mexico, where it 1s processed into hydrofluoric
acid. Many of Mexico's mines are on “standby™ because they
cannot operate as cheaply as the Chinese. In addihon, arseni
beaning Mexican fluonte deposits cannot be used 1in hydrofluori
acid production. Look also for Brazil 1o be a new source of fluonite
in the near future. Consequently, prospects for the resumption of
significant miming in the distnct in the foreseeable future are not

bright




As long as mines continued to operate in the Illinois-Kentucky
fluorite district, mineral collectors had an ample supply of beauti-
ful specimens for their collections. That source appears ended. In
time, however, other interesting occurrences of minerals from this
area may come to light.

LOCAL MUSEUMS

Two museums are or will be in operation in the Illinois-
Kentucky fluonite distnict. The Amernican Fluorite Museum (P.O.
Box 755, Rosiclare, IL 62982/618-285-3513) i1s scheduled to open
as this issue is going to press. Located in the administration office
of the old Rosiclare Lead and Spar Company, this 2,200-square-
foot facility will contain mineral specimens, mining equipment, the
Ozark-Mahoning Company geology library, and historical materi-
als relating to the miners of the district. Plans call for it to be open
several days a week and by appointment. Fluorite-rich dump
matenial may be deposited on the site for visitors to search through
for specimens. Later the miners’ changing room, engine room and
one headframe will be refurbished. Other structures on the property
will be dismantled for safety reasons, and the area will be
converted to a nature preserve.

The Ben E. Clement Museum, located in Manon, Kentucky, 1s
open Saturdays from 10 am. to 2 p.m. and by appointment
Admission is $3. The family of the late Ben E. Clement, a
Kentucky fluorite mine operator, donated his personal collection of
10,000 to 15,000 mineral specimens (2,000 of which are on
display). Exhibits include fluorescent Franklin, New Jersey miner-
als, of which Mr. Clement had about 2,000 specimens, and of
course many lllinois-Kentucky specimens. Other holdings include
600 histonical photographs, 3,000 mine maps and diagrams, and
numerous pieces of mining and blacksmithing equipment. The
museum currently occupies about 3,300 square feet but has room
to expand to three times that size in the future. For more informa-
tion call the County Judge (502-965-5251) or the Crittenden
County Chamber of Commerce (502-965-5015), or write to the
Ben E. Clement Mineral Museum, P.O. Box 391, Manon, KY
42064,

FIELD TRIPS

This article is the result of continuous field work in the district
since 1982. At least once each year, | lead a college group on a field
trip into the district. Several field inp guides have been produced
(cited in the bibhography). Any geology professor interested in
bringing students into the district may contact the writer on

departmental stationery and | will assist in either organizing or
leading a trip.
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Keystone Minerals

Don E. Knowles
13030 West 6th Place
Golden, CO 80401
303-233-4188

Largest Comprehensive Stock in Colorado;

Mining Barite at Hartsel, CO

L & T Creations

Lee A. McKinney

1800 Winfield Drive
Lakewood, CO B0215

By Appt. Only 303-232-6451
Colorado Amazonite

LJP—Colorado

Larry & Carmen Piekenbrock

| 180 York Avenue

Caion City, CO 81212-8612
719-275-7530 (Call for Appt.)
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The Mineral Adit Rock Shop

Tom & Mae Johnston

2824 W. Colorado Ave.

Colorado Spnings, CO 80904
719-475-1557 (office)

719-591-4073 (home)

Open 7 days (excl. Holidays)
Quality Minerals, micro to Lg. Cab.,
Rare Agates. Fossils, Jewelry

Mountain Minerals
International

Dudley Blauwet

P.O. Box 302

Lowsville, CO B0027-0302
303-665-0672, Buy/Sell/Trade
Minerals, Gems, Gem Rough

Red & Green Minerals. Inc.

Denzil Wiggins

7595 W. Flonda Avenue
Lakewood, CO 80227
303-985-5559

Custom Jewelry, fine mineral
specimens, lapidary & jewelers’
tools & supplies

The Sunnywood Collection

Bill & Elsie Stone

12068 E. Amherst Place
Aurora, CO 80014
303-368-7497 (by Appt. only)
Fine Minerals & Fossils,
Mounted on Exotic Hardwoods
Custom mounting available




FM-TGMS-MSA
SYymMroOSiuM ON COPPER AND
COPPER MINERALS

18th ANNUAL
MINERALOGICAL SYMPOSIUM

10:1SAM. 10 1:15 PM.
Saturday, February 15, 1997
PROGRAM

10:15-10:25 am Introductory remarks—Symposium Chairperson
Dr. Karen J. Wenrich
10:25-10:50 am The chemistry of the secondary copper
phosphates and silicates
Dr. James L. Sharpe and
Dr. Peter A. Williams*
10:50-11:15 am The mineralogy of the Caledonia mine,
Ontonagon County, Michigan
Tom Rosemeyer
11:15-11:40 am Chalcocite from the Flambeau mine,
Ladysmith, Wisconsin
Casey L. Jones and
Dr. Gene L. LaBerge
Occurrence of turquoise group minerals in
the eastern United States
Dr. Henry Barwood
12:05-12:30 pm New Mexico copper minerals
Ramon S. DeMark and
Paul F. Hlava
12:30-12:55 pm Copper minerals in the Grand Canyon. Arizona
Dr. Karen J. Weinrich* and
Wayne C. Leichr*
12:55-1:20 pm  The supergene copper minerals of Bisbee,
Arizona
Richard W. Graeme
Philohithite, a new mineral from Lingban
named in honor of the Friends of Mineralogy
Dr. Anthony R. Kampf,* Dr. Paul B.
Moore, Dr. Eric Jonsson, Dr. P. K. Sen
Gupta, and Dr. George H. Swihart

11:40 am
12:05 pm

1:20-1:45 pm

* Speaker
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INTRODUCTION

The 18th annual Tucson Mineralogical Symposium, sponsored
by the Frniends of Mineralogy, the Tucson Gem and Mineral
Society, and the Mineralogical Society of America, is to be held in
conjunction with the 43rd Tucson Gem and Mineral Show on
Saturday, February 15, 1997. Copper and Copper Minerals are the
featured minerals at the 1997 Tucson Show, and are the subject of
the 1997 mineral symposium

The word copper comes from the Greek kyprios, for the island
of Cyprus, where some of the earhiest mining of copper occurred
There are over 440 copper minerals reported in the Glossary of
Mineral Species. The majority of these, particularly the supergene
copper minerals, occur in vanous shades of green or blue. The
brilhiant blues and green of azunte and malachite and the red of
cuprite commonly give them prominence in many minerals collec
tions. Although a green color usually results when copper forms
minerals with uramum, some munerals, such as cuprosklodowskite,
tend to a yellowish green With the exc eption of chalcopynie.
bormite and covellite, the pnmary and secondary copper sulhides
tend to be dull and fine-grained, in shades ol black, brown and
gray

Copper ores are found throughout the world, but in the United
States when copper 1s mentioned two areas usually come to mind
Anzona and the Keweenaw Penminsula, northemm Michigan. Al
though Michigan i1s prominent for its massive native copper,
Arizona i1s equally famous for its high-grade vein deposits, such as
Bisbee. and its huge open pit mines of low-grade porphyry copper
that have vielded over 54% of the total U.S. copper production
Although spectacular mineral specimens are not, as a rule, found
in low-grade sulfide deposits, colorful and exotic minerals have
come in gratifying abundance from the oxidized portions of many
of these deposits, such as Morenci and New Comelia (A)o)

The papers for this symposium discuss various copper deposits
across the United States and in Austrahia

K. Wenrich
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The Chemistry of the Secondary Copper
Phosphates and Silicates

James L. Sharpe and Peter A. Williams*
Faculty of Science and Technology
University of Western Sydney, Nepean
P.O. Box 10, Kingswood
New South Wales 2747, Australia

Intense weathening of copper deposits causes, inter alia, the
mobihizanon of silica and phosphate due 1o the breakdown of
silicate minerals and apatite. As a result, charactenstic suites of
secondary copper minerals are developed. Secondary copper phos-
phates commonly form in such circumstances, frequently associ-
ated with chrysocolla. These are often overlooked in oxidized ores,
although pseudomalachite, Cu(PO,),(OH),, 1s a common mineral
in Australian oxidized zones. The chemistry of formation of
chrysocolla, -CuH,S10,-H,0, pseudomalachite, libethenite,
Cu.PO,OH, and cometite, Cu,PO,(OH),, has been described (Wil-
hams, 1990, 1996) and can be related to general weatherning
processes and reported mineral assemblages.

Solution pH represents an important control on mineral stability
with libethenite being formed at low pH relative to pseudomalachite
and cometite at high pH, for constant Cu™(aq) activity. Thus the
presence of carbonates in gangue or host rocks can lead to the
crystallization of cometite, such as in the Great Australia mine,
Cloncurry. However, available hydrogen phosphate ion activities
supennmpose a second control on the paragenesis and extent of
secondary copper phosphate mineralization. When weatherning 1s
most intense, near-surface, elevated phosphate activities lead to the
preferential formation of libethenite. This effect can be observed in
the oxidized zones of a number of deposits in the Mt. Isa Inlier,
Australia, and in the southwestern United States. In line with these
observations, when strong leaching accompanies weathering, and
phosphate is transported down the profile, libethenite crystallizes
first, in general, followed by pseudomalachite. The latter species
persists to considerable depths in several deposits, notably at
Girilambone, New South Wales.

Chrysocolla cannot directly replace the secondary phosphates,
azurite, Cu(CO,),(OH)., or malachite, Cu,CO,(OH)., except under
chemically extreme conditions (for the latter case). Thus mixed
secondary copper phosphate and chrysocolla assemblages are quite
common near the surface in many deposits from the above-
mentioned areas. Chrysocolla endomorphs after libethenite are
described, as well as the probable mechanism of formation of
chrysocolla pseudomorphs after azurite.

WILLIAMS, P. A. (1990) Oxide Zone Geochemistry. Ellis Horwood.

Chichester.

WILLIAMS, P. S. (ed.) (1996) Notable Australian Mineral Depos-
its. Proceedings of the Joint Mineralogical Societies Conference,
Sydney.

Mineralogy of the Caledonia Mine
Ontonagon County, Michigan

Tom Rosemeyer
P.O. Box 586
Ouray, Colorado 81427

The Caledonia mine, located near Mass City, Ontonagon County,
Is situated at the southwest end of the famous Michigan native
copper province. The mine was first worked in 1863 and continued
intermittently until 1881, with a production of 1.4 million pounds
of copper. The mine lay dormant until 1937 when Calumet &

h ¥4

Hecla conducted diamond drilling and drove the 4 level adit dnft,
but further work was curtailed by World War I1. From 1950 to 1958
Calumet & Hecla again operated the mine and produced 5.5
million pounds of copper. Total production for the mine was 6.8
million pounds of copper, produced from the mineralized flow tops
of the Evergreen Senes.

In the mine area, the Evergreen Series consists of at least six
basaltic lava flows with a maximum thickness of 630 feet that
strike N 35° E and dip approximately 45° to the northwest. The
Knowlton flow, which is about 45 feet thick, is the uppermost flow
in the senes. The fragmental amygdaloid (brecciated flow top) of
the Knowlton lode 1s about 8 feet thick and i1s the mineralized
portion of the flow that has accounted for most of the production
from the Caledonia mine.

The mineralogy of the Caledonia mine 1s typical of the area
mines and consists of quarnz, calcite, epidote and red K-feldspar
that fill amygdules and cement rock fragments. Native copper and
silver are the economic minerals present. Datolite and adulana
occur as open-space fillings and in late-stage veins.

In 1985 Red Metal Minerals acquired the mineral rights for the
Caledonia and surrounding mines. Later, the 4 level adit was
reopened and rehabilitated. For the past 11 years specimen mining
has produced many fine specimens from the Caledonia mine

A steeply dipping “feeder” fissure vein was discovered in the
850 stope, 4 level, in 1994, and subsequent mining of the fissure
produced an array of specimens not seen since the heyday of the
“copper country” when dozens of mines were operating up and
down the range.

Exceptionally well-crystallized arborescent silver crystal groups
several centimeters in size were encountered in a calcite-filled
pocket and proved to be some of the finest silver specimens mined
in decades. Another zone produced copper in scalenohedral calcite
crystals up to 4 cm long, in groups and as singles perched on
spongy native copper. Another pocket produced |-mm silver cubes
oriented on crystallized copper. Further mining of the fissure
should produce specimens for years to come.

Chalcocite from the Flambeau mine,
Ladysmith, Wisconsin

Casey L. Jones
128 South Encinitas
Burminco
Monrovia, Califormia 91016

Gene L. LaBerge
University of Wisconsin
800 Algoma Boulevard

Oshkosh, Wisconsin 54901

Chalcocite crystals produced by supergene enrichment of a Cu-
Zn-Au massive sulfide deposit in the Flambeau mine rank among
the best in the world. Crystal-bearing pockets several cubic meters
in size occur along the length of the orebody, but the largest
pockets are at the western end.

The outer margin of the pockets consists of “ropy™ or cellular
chalcocite with hittle crystal development. Inward from the cellular
margin are skeletal chalcocite crystals, or crystals with curved or
rounded faces, which are overgrown by partial crystals with
moderately well-developed faces. Some pockets contain spectacu-
lar euhedral crystals 1o 8.0 cm across in a wide vaniety of crystal
habits. Individual crystals occur, but clusters of parallel growth
crystals are more common. Cyclic twins forming pseudohexagonal
plates are relatively common, and rarely, (110) penetration twins
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producing elongated crystals to 6.3 cm that are x-shaped in cross
section.

The blue, purple, bronze, gold and iridescent patinas so distinc-
tive of Flambeau mine chalcocites results from a thin coating of
bornite. The gray color, typical of chalcocite from most localities,
IS uncommon.

The chalcocite crystals formed late in the enrichment process,
because they developed within the massive granular chalcocite that
constitutes a majonty of the ore. The chalcocite formed just below
the water table during deep (at least 80 meters) chemical weather-
ing in Late Precambrian time, when North America was in a
tropical environment and Wisconsin was near the equator. When
movement of crustal plates camed North America into more
temperate climates the water table rose to near the surface. As the
walter table rose, the chalcocite crystals were covered with deeper
levels ol groundwater, in which bormite 1s the stable copper
rineral, and a thin coating of bomite was deposited on the earlier
chalcocite crystals.

Occurrence of Turquoise Group Minerals
in the Eastern United States

Henry Barwood
Indiana Geological Survey
611 N. Walnut Grove
Bloomington, Indiana 47405

Most collectors associate turquoise group munerals with the
Western United States, where large and nich deposits of gem-grade
matenal have been mined for centunies. Mineral collectors are
generally aware of the turquoise crystal locality near Lynch
Station, Virginia, but seldom know about other eastern U.S. sites
where turquoise, planente and coeruleolactite have been found
Turquoise group minerals have been found abundantly in Pennsy|
vama, Virgima, Georgia, Alabama and Arkansas

In Arkansas turguoise and planente are found in the Arkansas
Novaculite (with iron phosphates) and in the Bigfork Chen (with
aluminum phosphates). Massive turquoise was mined from nova-
culite at Porter Ridge (also known as the Mona Lisa or McBnde
mine) in Polk County during the 1980°s. Production figures are not
available, but “many tons” of both hard and chalky turquoise were
produced. The turquoise was processed and sold for lapidary use
Thin veins of planerite are common on Buckeye Mountain in Polk
County and other wron phosphate localines as well as the type
section of the Novaculite at Caddo Gap. At the Coon Creek mine in
Polk County, rare, iny green crystals of a muneral, onginally
identified as “rashleighite,” but now believed to be more like
planente, are found. Planerite occurs with wavellite and vanscite in
the Bigfork Chent at Mauldin Mountain, near Mt. Ida in Montgom-
ery County. Most of the other wavellite and vanscite localites in
the Bigfork Chent also produce small amounts of planerite or
lurquoise.

Alabama and Georgia have a number of planente occurrences,
but two are exceptional. At Enn in Clay County, Alabama, black
carbonaceous shales are cut by quartz veins that contain wavellite
and planerite in some abundance. The planerite here 1s generally
greenish and just approaches having distinct crystals. At the
Brewer mine east of Cedartown, Georgia, similar veins of green
and blue-green planerite occur along with wavellite, crandallite,
aluminum-strengite and cacoxenite. Rarely, the planerite from the
Brewer mine forms distinct green crystals and appears very similar
to the matenial from the Coon Creek mine in Arkansas.

Virginia is well-known for the turquoise crystals from the
Bishop mine near Lynch Station. This long abandoned (and many
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nmes re-worked) manganese mine has produced magnificent deep
sky blue turquoise crystals. The mine is in the Mount Athos
Formation, and was originally developed by a now collapsed shafi
Crystals coat a graphitic schist and quartz veins, with the best
crystals on the quartz. Little 1s known about the exact paragenesis
of the turquoise at this locality. Turquoise (planerite?) was found in
residuum from the Shady Dolomite as vesicular masses coated
with wavellite crystals at the Kelly Bank mine near Vesuvius,
Virginia. Specimens could be found in some abundance on the old
dumps. Unfortunately, Forest Service reclamation has obliterated
this once productive mineral locality

In Pennsylvamia, turquoise (planerite?) has been found in re
sidual clays west of Mt. Holly Springs in Cumberland County. The
mineral occurs here with ron and aluminum phosphates in a clay
residuum of the Tomstown dolomite. The turquoise is massive and
light blue. The only U.S. occurrence of the mineral coeruleolactite,
a member of the turquoise group, was General Timble's mine near
East Whiteland in Chester County, Pennsylvama. General Trimble s
mine was worked in the early I1800's and 1t 15 not known if any
trace of nt sull exists. Green crystals of “turquoise”™ were also
reported from the Bachman mine near Hellertown, Northampton
County, Pennsylvania, but never confirmed

The turquoise group, as redefined by Foord and Taggen (1986),
presents some analytical problems for the eastern U.S. specimens
examined so far. X-ray diffraction and microprobe examination of
specimens from many of these localines has revealed complex
vanations in both diffraction patterns and composition. The earls
est formed planentes tend to be fibrous and low 1n 1ron, while later
formed. and typically more crystalline matenal, has a higher iron
content. Copper content in the planerites seems to parallel the iron
content with ligher copper content being associated with higher
wron content. The general formula for the turquoise group is
AB.(PO,)(OH),"4H.0O, where A= vacant site, Cu, Fe, Ca or Zn
and B= Al, Fe, Cr. Most specimens examined during this study
have “A" posiions occupied by combinations of vacant sites,
copper and ferrous () ron and “B" positions occupied by vanable
aluminum and fermnc (7) ron

Turquoise group minerals in the eastern U.S. are often associ
ated with residual ron or manganese deposits with no obvious
source of copper (with the exception of those in the Arkansas
Novaculite, where native copper is found in some units of the
formation). The ability of manganese and iron oxides to selectively
absorb metals such as copper, silver, nickel and cobalt i1s well
documented and contents of these metals up to several percent
have been reported. The possibility that turquoise and planenite in
many of the Eastern U.S. occurrences derive their copper content
from associated ron/manganese oxides, and not from distinct
copper mineralization, cannot be discounted

Documentation of the analytical results of this study will be
presented along with a description of many of the localiies and the
minerals found there

New Mexico Copper Minerals

Ramon S. DeMark
530 East Arch Street
Marquette, Michigan 49855-3810

Paul F. Hlava
4000 Smith Avenue
Albuquerque, New Mexico 87108-4350

Copper minerals are widespread, numerous, and abundant n
New Mexico. Eighty-one species have been reported from through
out the state (Northrop, 1996). All but six of New Mexico’s 33




counties have copper mineral locations. Socorro County heads up
this list with 47 species, followed closely by Grant County with 43
species. Five additional counties report over 20 species each and
eight more counties have a minimum of ten species.

Copper sulfides predominate with 16 species while sulfate (12
species), arsenates (10 species), and phosphates (9 species) con-
tribute significantly, so that these four chemical groups represent
more than half of the New Mexico copper minerals. Elemental
copper has been reported from I8 counties from north to south
although it is most prominent in the southwest part of New Mexico,
particularly in Grant County.

Turquoise must be considered as one of the most significant
New Mexico copper minerals because it is a well known, attractive
and highly regarded gem material mined for millennmia by Native
Americans for religious reasons, personal, adomment and trade.
Even today, Pueblo, Navajo and Zuiii artisans are admired for their
work incorporating this beautiful copper phosphate. Excellent
examples of their art can be seen on any day in the plazas of Santa
Fe and Albuquerque’s Old Town. Important turquoise locations are
found from the north near Cerrillos in Santa Fe County to the
southwest “boot heel” near Hatchita, Hidalgo County.

Economically more important is the copper production from the
huge open pit mine operated by Phelps-Dodge Corporation near
Silver City in Grant County. Large reserves of copper sulfide-
beaning low-grade porphyry ore are expected to keep New Mexico
a major copper producer for the foreseeable future.

For those interested in copper minerals as specimens, world-
class linarite crystals were found in the Sunshine #1 tunnel of the
Blanchard mine near Bingham, New Mexico in 1980. Unique and
distinctive are most appropniate terms for the drusy linante pseudo-
morphs after galena and malachite pseudomorphs after linarite that
also occur at the Blanchard mine. Colorful specimens of grass-
green brochantite, often associated with the very rare spangolite
from the Blanchard mine and nearby Mex-Tex mine, are highly
sought after by mineral collectors from around the world.

In 1981, Brian Huntsman made a significant contribution to the
inventory of New Mexican copper mineral specimens when he
found beautiful clusters and single crystals of azunte from the
Hanover #2 mine in Grant County. Large numbers of perfect,
lustrous crystals were recovered from a fault gouge in the aban-
doned mine.

Another unique copper mineral assemblage with the New Mexico
stamp of recognition is the native copper and cuprite replacements
after azurite from the Rose mine in Grant County. Individuals
crystals and “roses™ are easily identifiable as New Mexico speci-
mens.

Chalcopyrite has been found in noteworthy specimens in several
New Mexico locations. For sheer size however, the crystals from
the San Pedro mine in Santa Fe County stand alone. Single
disphenoids over 9 cm on an edge have been found there. The
crystals are generally altered to malachite on their surfaces and the
grouping of these magnificent chalcopyrite crystals with similarly-
sized, scalenohedral calcite crystals provides for the easy recogni-
tion of specimens from this location. The prize for the mosi
attractive chalcopyrite specimens from New Mexico must go to
those from the Ground Hog mine near Vanadium, New Mexico.
Brilliant crystals perched on slender quartz crystals, often associ-
ated with lustrous sphalerite crystals certainly make for handsome
and desirable specimens.

The prize for mineralogical (and/or paleontological) interest
goes to the occurrences of fossil wood replaced by chalcocite at
several New Mexico locations. Most prominent is the Nacimiento
mine near Cuba in Sandoval County, where entire logs were
replaced by chalcocite and were actually mined as part of the ore!
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In the Scholle district of Torrance County, Steve Bringe and Marc
Wilson reported that the fossil wood is replaced by djurleite. This
is the only New Mexico location where this is known 1o occur.
For those interested in rare and elusive copper species,
microminerals from agardite-(La) to volborthite are found through-
out many of the now inactive mining districts of New Mexico. For
exampiz, rajite was first described by Williams (1979) as a natural
cupric pyrotellurite from the Lone Pine mine in Catron County.
Surely there are other species out there just waiting to be discov-
ered!
NORTHROP, S. A. (1996) Minerals of New Mexico. Third edition,
rev. by F. A. LaBruzza, Albuquerque, NM, Univ. of New Mexico
Press.

WILLIAMS, S. A. (1979) Rajite, naturally occurring cupric
pyrotellurite, a new record. Mineralogical Magazine, 43:91-92.

Copper Minerals in the
Grand Canyon, Arizona

Karen J. Wenrich
Wenrich Petrography « Mineralogy * Geochemistry
P.O. Box 5054
Golden, Colorado 80401

Wayne C. Leicht
Krnistalle
875 North Pacific Coast Highway
Laguna Beach. California 92651

The Grand Canyon 1s famous for its cliffs, canyons and brightly
colored rock layers. Yet, ask mineral collectors and the words that
come to mind when the Grand Canyon is mentioned are cyanotrichite
and the Grandview mine. Mining is no stranger to the Grand
Canyon; it began in the 1870°s. At that time, production was
primarily for copper and minor amounts of silver, lead and zinc. It
was not until the late 1940°s that uranium was first recognized n
the Grand Canyon. The finely tuned eyes of prospectors roaming
the canyons in search of wealth missed few surface exposures of
malachite or azurite within the cliffs and tributaries of the Colorado
River. Old copper mines include the Apex (slightly to the northwest
of the Grand Canyon proper), Chapel, Copper House, Copper
Mountain, Cunningham, Grand Gulch, Grandview, Hack, Orphan,
Ridenour. Savannic, and Snyder mines. The copper in all of these
mines was deposited as part of a mineralizing stage that occurred in
the Grand Canyon between 260 and 200 million years ago within
solution-collapse breccia pipes. A breccia pipe is a vertical pipe-
like column of large, angular, broken fragments that are cemented
together in a finer-grained matrix. Because of the coarse-grained
and imnally porous nature of these breccia pipes, along with a
reducing environment, mineralizing fluids that passed through
some pipes deposited a large suite of metallic minerals.

The primary metallic minerals include a large suite of copper,
uranium, lead, zinc, silver, nickel, cobalt, arsenic, iron, and molyb-
denum sulfides. Many of them occur only in microscopic sizes
(siegenite, rammelsbergite, linnaeite, lautite, tennantite) and most
are uncolorful (galena, sphalerite, molybdenite, millerite, chalcocite),
unlike the secondary minerals such as malachite, azurite and
cyanotrichite. The erosion and dissection of the Grand Canyon
during the past 5 million years is responsible for creation of the
colorful secondary minerals through oxidation of the primary
sulfides.

The Grandview mine, located below the South Rim on Horse-
shoe Mesa, is perhaps the most thoroughly studied for its copper
minerals of the Grand Canyon mines, but appears to be representa-
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tive of all the other old copper mines. Ore from the Grandview
mine in the late 1880°s was brought up the trail by mules and
burros—each mule carmied a load of about 200 pounds and could

average a tinp and a half per day down and up the 2,500 feet of

vertical relief. The Grandview ore was of high quality—one piece
of ore was reported to have contained 70% copper and weighed
over 700 pounds. It was placed on exhibit at the World’s Fair in
Chicago in 1893

The ore at the Grandview occurs in brecciated Supai Group
sandstones and himestones that have been downdropped nto
dissolution cavities in the Redwall Limestone, forming a brecci-
ated pipe of rock. The primary sulfides were probably present in
the Grandview breccia pipe at, and for about 2,000 feet above the
Redwall Limestone horizon, but have since been eroded off or
severely oxidized to the present secondary minerals.

Copper minerals found in the Grand Canyon breccia pipes fall
into six amon groups: sulfates, carbonates, arsenates, sulfides,
oxides, and silicates. These minerals can be divided into prnimary
and secondary occurrences—the primary minerals are sparse in the
old copper mines, such as the Grandview:

Primary Copper Minerals
Bomite Tenorite
Chalcopyrite Tetrahedrite
Chalcocite

Devilline
Langite

Antlerite
Aurnchalcite
Azurite Malachite
Brochantite Metatorbernite
Calciovolborthite Metazeunerite
Chalcanthite
Chalcoalumite
Chrysocolla
Comichalcie
Cyanotnichite

Covellite
Cuprite
Olivenite
Parnauite
Vesignieite
Volborthite
Zeunerite

Digenite
Djurleite
Enargite
Lautite
Tennantite

The Supergene Copper Minerals of
Bisbee, Arizona

Richard W. Graeme
Golden Queen Mining Co., Inc
2997 Desert Street, Suite #4
Rosamond, California 93560-0878

The enduring fame of Bisbee lies totally with the strnikingly
beautiful supergene copper minerals that flowed from the many
rich mines in amazing numbers for most of a century. From their
beginnings in the late 1870°s until closure in 1975, the mines ol
Bisbee, Anzona provided both the scientific and collecting com-
munities with a wealth of matenal.

Just over 300 distinct species have been recogmized from this
deposit, including eight for which the district 1s the type locality
Among the recognized species, some 59 that contain copper are
known to occur as a result of supergene processes. The finest
known examples of a number of supergene copper minerals were
found at Bisbee: antlerite, bisbeeite, brochantite, chalcoalumite,
clanngbullite, comchalcite, crednenie, cupnite, delafossite, graemite,
nantokite, paramelaconite, paratacamite, rosasite and spangolite

Also, it can easily be argued that Bisbee may well have been the
source of the best examples of these supergene copper minerals as
well: aurichalcite, connellite, cyanotrichite, malachite and
shattuckate.

To be certain, it is the spectacular specimens of azunte and
malachite that are most associated with the name Bisbee, and
justifiably so. Many thousands of these specimens grace collec-
tions everywhere. The uncommonly wide variety of habits and
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hues that can be found in the azurites and malachites from this
locality i1s unequaled anywhere. This variety is largely a result of
multiple episodes of supergene activity, often with moderately
different chemical and/or physical charactenstics. In many in-
stances the same arca was subjected to several periods of such
activity, each leaving a distinctive habit and/or hue of one or both
of these copper carbonates.

Philolithite, a new mineral from Langban
named in honor of the Friends of Mineralogy

Anthony R. Kampf
Natural History Museum of Los Angeles County
900 Exposition Boulevard
Los Angeles, California 90007

Paul B. Moore
The University of Chicago
Department of Geophysical Sciences
5734 §S. Ellis Avenue
Chicago, lllinois 60637

Erik Jonsson
Swedish Museum of Natural History
Box S0007
S-105 05 Stockholm, Sweden

P. K. Sen Gupta (deceased) and George H. Swihart
Memphis State University
Geology Department
Memphis, Tennessee 38152

Philolithie, Pb,,O Mn(Mg . Mn).(Mn Mg) (SO NCO,),ClLIOH)
IS a new mineral from the Lingban mines, Filipstad distnct,
Virmland, Sweden. The name 1s from the Greek philos (= loving)
and lithos (= stone) in honor of the Friends of Mineralogy. The
mineral occurs as massive granular aggregates and simple tetrago
nal tablets in small cracks in Mn-nich skam consisting principally
of fine-grained hausmannite, biotite (manganophyllite), and cal
cite. Other associates are native lead, native copper, and hydro
cerussite. Philolithite 1s inferred 1o be a low-temperature product of
hydrothermal reworking of the skam by basic brine

Philolithite has no cleavage. lts fracture 1s conchoidal, streak 1s
white, luster is vitreous to adamantine, Mohs hardness 1s 3-4, and
calculated density based on the structural formula 1s 591 g/cm
60°) and
sector twinning about the c-axis. Indices of refraction are greater

Crystals exhibit anomalous biaxial (+) optics (2)

than 1.92, but could not be measured because crystals decompose
immediately in higher-index hiquids. Observed crystal forms are
{001} and {111}, Philolithite is tetragonal, space group P4 /nnm
a= 12.627(9). 12.595(9) A, V = 2008(2) A, Z = 2. EDS
analysis provided PbO 73.7, MnO 10.3, MgO 1 8, SO, 1.7,Cl 3 4,
CO, 49, HO 30. O = Cl 08 TOTAL 980, HO and CO
deducted from the structure analysis. The seven strongest powder
diffraction lines are |[d(A)IMhk])] 2.975 (100) (330, 303), 3.99
(30) (301), 2.752 (30) (421, 412), 895 (20) (110), 7.30 (20) (111),
2.473 (20) (413), 1.716 (20) (633, 336)

The atomic structure, refined to R = 0.053 for 814 F_ > 4a(F ),
mvolves an elegant trellis-hke framework consisting of edge
sharing MnO, octahedral chains linked by MnQO, and S0, tetrahe
dra. Pb and Cl atoms occupy the open spaces between the trelhis
members, and CO, groups further link MnO, octahedra 10 Pb
atoms. The structure can also be viewed as a cubic close packing ol

0. Cl, and Pb atoms
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Minerals

Denver Show 1996

by Thomas Moore

[September 8-15]

Well, this week's war with Irag may be starting up soon, the
presidential campaign moves forward inexorably, your favonite
team is probably hopelessly out of the pennant race, and back on
my own home turf in Connecticut there s some scare about an
equine-encephalitis-bearing mosquito coming in from Rhode Island
But none of rhar matters; it's Denver Show ume! And inside this
little bipolar realm of Holiday Inn North/Denver Merchandise Mart
(where the shuttle vans are always umely, and free), the world goes
away. Of course, we’ll all soon be getting back io it—real hife. But
the charm of living inside the hothouse of one o! these great shows
1s that the friendly-good-fellowship dial in the invisible control
room seems always to be set on High: exotic life flourishes; we
thrive like misted ferns in the nichly mineralized soil of our
harmless, obsessive, benevolent common concem. Except for a
glance at the moming’s TV news with my coffee, | follow no wider
affairs; and it serves them right, those droning affairs. Did |
mention that Marty Zinn's Holiday Inn poolside auction went
swimmingly? that topaz was the theme mineral of the Main Show??
that Ralph Clark again displayed his incredible thumbnails? that
gem tanzanite has been everywhere one seems 1o look”

To describe the tour along orderly, familiar lines, 1'll circle much
of the globe systematically while combining descriptions of offer-
ings at the hotel and Main shows,

This final (?7) year of Bryan Lees’ extraordinary 6-year mining
run at the Sweet Home mine, Alma, Colorado, has yielded another
couple of great pockets, and thus a last rhodochrosite hurrah. Al
the end of June, in the Main Stope. the miners breached what came
to be called the “Blue Moon Pocket,” where very large, very bright
rose-red rhodochrosite crystals sat isolated on beds of needle
quartz with sulfides. The star “Blue Moon" specimen for sale n
Denver seemed to reach out to visitors like a searchlight from
where it sat in a case inside the Collector’s Edge booth at the Main
Show—such was the wonderfully vivid (and well backlit) clean
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roseate color of its lone crystal, a 12 x 12 cm compound rhombo-
hedron centrally placed on a 15 x 30 cm matrix plate. This crystal
has many steplike parallel growth features, much like the one on
the famous old “Bancroft™ pece, though in overall aspect the
specimen 1s like a junior-edition Alma King, as the flat matnix is
blanketed with needle quartz and paichy sulfide druses. If by any
chance you could not afford 10 buy this one (or another one of the
iwelve or so super-top pieces that the pocket produced), many
other Blue Moon specimens were on view here, including some
nice examples of purple cubic Mluorite, and two flats of thumbnails
and toenails of the best galema crystal groups yet found in the
Sweet Home mine—bright, sharp. cuboctahedrons to 1.5 cm, with
sparkling sphalerite and tetrahednite

The second 1996 pocket, the “Hedgehog,” has produced more
fine rhodochrosite crystals (of smaller average size though more
elevatedly, fetchingly perched on quartz needles), but few of these
were available vet, as the pocket was hit in August and most of its
matenals have not yet been fully cleaned and prepared. Anyway,
the Collector's Edge booth was even more than usually exciting,
though quite as usually jammed with gawkers. A hundred or so fine
new Blue Moon specimens across a spectrum of sizes mingled with
some also-fine holdovers from the Comer Pocket of 1994, and
from earlier pockets still

Contrasting (still at Collector’s Edge) with all this Sweet Home
pink were also some blue-greens and smoky blacks from a new
microcline-and-smoky quartz prospect which Bryan Lees is now
working: the Two Point claim in Teller County, Colorado. The
quartz crystals are very dark and of the classic, slightly tapered
Colorado style. while the microcline (“amazonite™) comes in very
sharp, blocky shapes up to 8 cm long, commonly of an ideal rich
green color. Work in this prospect vielded most of the best
specimens in May and June of this year, as simultaneously the Blue
Moon pocke! was being entered in the Sweet Home mine, so Bryan
was one busy fellow for a while there. May of next year will see
some serious dynamiting at the Two Point claim, so we may hope
for more excellent “amazomite /smoky quartz combo pieces from
this new locality

Also at the Main Show, Steve Rice of Colorado Nuggets (PO
Box 964, Evergreen, CO 80437-0964) had about a dozen very fine
wire gold specimens from the old Wire Paich mine, Breckenndge,
Summut l'uunl} Some of these came out of old collections, while
others, Steve said. had been recently found through the magic ol
metal detectors. On earthy reddish brown himonite gossan ma
trixes, the gold makes intrnicate little wire nests of nich yellow color
and medium luster. Three of these pieces are thumbnails and the
rest miniatures, except for one 10 x 15-cm matnx piece with wiry
gold coagulations all over its top ($10,000)

Another great western bonanza for which this year will be
remembered i1s of wulfenite from the venerable and much vener
ated Red Cloud mine in the Trigo Mountains of LaPaz County,
Arizona. In my Tucson report | mentioned Wayne Thompson's
then-just-beginning work at the Red Cloud, and in Vol. 27, no. 5 of
the Mineralogical Record Wendell Wilson reported fully on the
project and its present success, so | will not dwell on “background’
here. Suffice it 1o say that in Denver, Red Cloud wulfenie
specimens of almost every conceivable size and quality were all
over the place, special honors going to the hoards of specimens
offered by Dave Bunk, Les Presmyk, and, of course, Wayne
Thompson himself: collectors now have their best chance n
decades to pick up a good (or even “great”) specimen. Wayne's
room was full of hundreds of flat, dark brown rocks all fairly
aflame in orange, including a number of the topmost pieces which
he has so far taken out. As Wayne had an advance copy of the
Mineralogical Record issue with article-plus-photographs (the




Figure 2. Wulfenite crystals to 3 cm,
from the La Aurora mine, Chihuahua,
Mexico. Blue Sky Mining specimen; Jeff
Scovil photo.

Editor refers to it as the “Red Issue™), he could also play the match
photo-to-specimen game with collectors

Carter Rich reports that at a small show in Maryland last June
there appeared a small, recently collected lot of nice datolite from
the Virgima Crushed Stone quarry in Loudon County, Virginia
maybe about 200 specimens, of which Carter had a small handful
in Denver. The datolite crystals are transparent, lustrous, very pale
green, and of tabular habit, to 2 cm across; the best matrix
specimens hold up well in comparison with those from the
northern New Jersey traprocks.

Another eastern U.S. surpnise was the 20 lovely celestine
specimens from a himestone quarry at Mandata, Cumberland
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Figure 1. Epidote and quartz crys-
tal group, 7.6 cm across, from lca,
Ica province, Peru. Harvey Gor-
don Minerals specimen; JefT Scovil
photo.

Figure 3. Epidote and gquartz crys-
tal group, 11.4 cm across, from
Ica, Ica province, Peru. Harvey
Gordon Minerals specimen; Jeff
Scovil photo.

County, Pennsylvamia. According to Doug Wallace of Mineral
Search, Inc. (11882 Greenville Ave.. Suite 123, Dallas, TX 752
these were dug from a senes of pockets in August of thas year. The
medium smoky blue celestine crystals are highly lustrous and
transparent with only some shight cloudiness, blocky to fat-pns-
matic. and reach 3 cm high: their matrix i1s a hard, buff-colored
limestone with some drusy calcite as pocket limings. Specimen
sizes range from small-miniature up to 30-cm blocks scooped out
all over with deep vugs out of which nse the blue, shining celestine
crystals. These, 1'd say, rival all but the very best of the Sakoany,
Madagascar, celestine geodes

Although there seems to be little new from Canada this early




Figure 4. Celestine crystal, 1.6 ¢cm, on
matrix from Cumberland County, Penn-
svlvania. Thomas Moore collection; JefT
Scovil photo.

Figure 5. Amethyst crysial group, 5.8 cm,
from Tepustete, Alamos, Sonora, Mexico.
Blue Sky Mining specimen; JefT Scovil photo.

Figure 6. Scheelite crystals to 1.5 cm Figure 7. Cubical gold crystal, |
from Santa Cruz, Sonora, Mexico. Blue cm, on matrix from Bervosovsk,
Sky Mining Company specimen; Jefl Yekaterinberg Oblast, Russia. John China. Dan Weinrich Minerals
Scovil photo. Barlow collection; JefT Scovil photo. specimen: JefT Scovil photo.

Figure 8. Sphalerite crystal, 2 cm,
on matrix from Taolin, Hunan,

autumn, Rod Tyson of Tvson's Minerals had about ten good pyvrargyrite loosely attached at the bases, from the San Luis shaf
dolomite specimens from the 1240 Bench of the now-closed Fresmillo, Z
Rabbit Lake mine on Wollaston Lake, Saskatchewan. These speci

mens were collected in the early 1980 's. On three large cabinel

acatecas. This must be among the biggest fine pyrargy
nte specimens yet found at this locality—roughened on the termi

nations, and shghtly slabby on some prnism faces, but brilhantly

specimens and some ten miniatures, dolomite occurs as sharp lustrous, 1ts two giant crystals, despite their thickness, alive with

simple rhombohedrons to 3 cm, of a peculiar opaque pinkish gray flashing red internal highlights. Dave Bunk was showing this piece

to pinkish brown color; the groups attractively cover the matrix

in his room to all interested parties, but Denmis Beals brought 1
along with quartz crystals.

into the country, and a new owner has by now brought 1t hom

From Mexico, only a lone specimen makes the news this nme, From Springhield a month ago | 1old vou about having made my

but whar a specimen: a matrix-free pair of 5 x 5 x 10-cm prisms of first, surprnised acquaintance with the new epidote from Peru




Harvey Gordon and a few other dealers had more, and more
variously styled, specimens of this stuff at Denver, and moreover |
can now give the locality more precisely: Pampa Blanca (“white
plain™), Ica Province, Peru. Apparently, specimen mining is going
on now in the skam zone of the old iron mine there. While most
specimens to be seen are still the loose sprays of prismatic crystals
described from Springfield, there are also, sometimes, 6-cm fans of
blackish green acicular epidote crystals rising from matrixes of
large quanz crystals on an epidote/chlonte rock, with sporadic
accompaniments of 1.5-cm white calcite scalenohedrons. Harvey
had also about 30 miniatures, mostly of the loose sprays. Mean-
while, back at the Holiday Inn, Stefan Stolte of Mineralien &
Fossilien Galerie (Fahrgasse 88, 60311 Frankfurt/Main, Germany )
had some very beautiful, lustrous loose, sprays to 15 cm high. Back
at Harvey's Main Show stand again, some excellent andradite
gamet crystals were to be seen, in a few cabinet specimens from
the same place, resting lightly, singly or intergrown, in vugs in the
skarn breccia. The bright, simple, dodecahedrons can reach 2 cm
across.

Bolivia has recently tumed out some new supplies of “old”
sulfosalt minerals, and also a new dealership: Bolanos Minerals
Company (Edificio La Paz, Apt. 11, Oruro, Bolivia), which occu-
pied a busy room in the Holiday Inn. The first thing the visitor saw
here was a tableful of some 200 excellent thumbnail, miniature,
and even small cabinet specimens of the long-familiar copper
pseudomorphs after loose hexagonal prisms of aragonite, from
Corocoro. The locality (as all along we 've assumed) is long closed:
this lot was collected, Marco Bolafios says, about 50 years ago, and
will be the last 1o be seen. Specimens are either single floater
hexagonal prisms, like elongated lug nuts, with slightly concave
side faces, to 3 cm, or groups of two or three of these lightly
attached. Some (unfortunately, if you ask me) have been bathed in
sulfuric acid, so there is only the copper color. unnaturally bright,
while the other, “natural™ specimens show spotty coatings of a
white clay, some green Cu-alteration staining, and a duller luster on
copper surfaces; $30 to $50 could get you an excellent miniature
group. And a coupie of other dealers, most notably Heliodor, had a
few more from what's clearly the same hoard

Nor are the Bolivian offerings of Bolanos finito here. There were
very plentiful thumbnails, spnnkled about the room, of most of the
members of the sulfosalt suite found at the San Jose mine, Oruro,
including andorite. plumosite, franckeite, stannite and zinkenite.
Few of these were of top quality, but their profusion was striking.
The zinkenite sometimes makes attractively bright specimens of
loosely matted metallic gray prisms spotted with pyrite crystals: a
couple of these were cab'net-size pieces attaining “major” status
for zinkenite specimens. Finally, for a secondary-mineralization
dessert, there were a few 3-cm pyrite matrixes with glassy,
translucent, brownish white, 1-cm, terminated blades of valentinite
lying flat, and there was one cute small thumbnail with a shining
colorless spray of valentinite needles on sulfides (these valentinite
pieces are also from the San Jose mine).

Now onward to sprawling, prolific-mineralific Brazil. In the
Holiday Inn room of Valadares Minerals, Edson Endrigo was
cheerfully (as usual) telling all comers about new digging activities
at the “black quartz” vein occurrence at Fazenda Recruta, north-
west of Vitoria da Conquista, Bahia (see the article in the Novem-
ber-December 1973 issue). The hydrothermal quartz/barite vein in
a micaceous gneiss 1s marked by |-meter pockets lined with large
crystals of a truly black quarntz (no translucency at all, even on
thinnest edges of the lustrous bipyramids; no prism faces on these,
either). Individual crystals reach 15 cm across, and specimens in
every size from thumbnails to boulders have been taken out. The
matrix appears to be a mottled yellow-brown mixture of chalce-
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dony and barite. The new production began in April of this year and
happily promises more, for these indeed are handsomely “differ-
ent” items for quartz-suite assemblers.

Another remarkable revisitation in the Valadares room was of
loose thumbnail-size single crystals and skinny parallel groups of
xenotime from Ibitiara, Bahia—the self-same locality where occur
also those hematite/rutile girderwork specimens so common in
recent years. In fact, golden rutile blades can sometimes be made
out clinging along the sides of the xenotime crystals. These latter
are a nich dark brown color, translucent on some thin edges, their
tetragonal-prism forms often topped by low pyramids. A good
thumbnail run about $75.

And now for an overdue salute 1o the outstanding “Serro, Minas
Gerais™ specimens of very sharp, very bright black magnetite
octahedrons in chlorite schist. These are much like the specimens
from Chester, Vermont, except that the magnetite 1s much more
highly lustrous, and some of the Brazilian crystals are spinel-
twinned; some reach 1.5 cm on edge. Valadares had the best lot |
have seen in a while: about 50 thumbnails and small miniatures.

The what's-new array from this show was remarkably Europe-
poor, but the dumps of an old gold mine at Salsigne, Aude. France,
did recently sweat out (perhaps in a kind of literal way, as a post-
mining product) a new species, already approved by the IMA. It is
yvonite, a copper arsenate, appeanng as pretty, pale blue micro-
crystals on metallic matrixes of what is probably arsenopyrite, with
green microcrystals of another rare species, the hydrated copper
arsenate geminite. Small specimens of these exotica were to be
had from Gilbert Gauthier at the Main Show

Coming now to a major bedazzlement of this show, at which I've
already hinted: suddenly there is a dramatic new flood of gorgeous
“tanzanite” (zoisite) gem crystals from the Merelani mine, Arusha,
Tanzama. | lost count of the dealers who had at least a few of these:
Cal Graeber had a whole flat, including some 4-cm crystals, and
Dudley Blauwet of Mountain Minerals International had many
fine ones—just to name two. Werner Radl and Horst Bocksrocker
of Bora Gems Lid. (Ketterschwangerstr. 12, 87668 Rieden, Ger-
many) displayed a flat caseful of everything from plastic bags of
crystal sections, to fine individual gem crystals to 4 cm high, 1o a
5 x 5 x 10-cm group showing three long subparallel crystals (two
of them broken off at the ends, however), 1o a matrix specimen 7 x
12 x 24-cm long with, in its middle, a V of lustrous, deep blue,
gemmy tanzanite crystals, 2 x 3.5 cm and 2.5 x 2.5 cm. What is that
matnix, you ask? Well, to judge from this piece and from one
possessed by Beau Gordon of Jendon Minerals, it is a sparkling
black graphite crystal druse heavily infused with uny green
diopside crystals; some of the loose tanzanite crystals around the
show even showed modest drusy belts of medium-green diopside.
Tony Kampt of the L.A. County Museum visited Merelam recently
and reports that in some of the newer operations they are mining
for the graphite, and take the tanzanite as a sweetener when it is
encountered. As a general rule the tanzanite crystals are of fine gem
quality. Some, perhaps most, have been heat-treated, in which case
the charactenistic red of the blue/purple/red tnchroism i1s damp-
ened. It appears that someone, not unmindful of the specimen
market, has of late been very busy exporting these gems. Even
more perhaps than Red Cloud wulfenite or Sweet Home rhodo-
chrosite, this tanzanite manna was the talk of the show.

Sharing the hotel room with Bora Gems and its tanzanites were
the ever-fnendly Fabrice Danet and Denis Gravier of Le Mineral
Brur (Hauterive, 01640 Saint-Jean-le-Vieux, France), longtime
specialists in Madagascar minerals. What's new in this department
1s a little gathering of about 20 thumbnails and miniatures from a
fine new almandine gamet occurrence somewhere in Madagascar
(I'm promised specific locality data by Tucson-time, and 1'd better
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get it, too, as | bought a thumbnail myself). The very sharp
almandine dodecahedrons to 1.5 cm are a deep red, and they sit up
well on a mottled white feldspar matrix, 1o make winning little
specimens.

Rob (“Rocko™) Rosenblatt’s new dealership, Rocko Minerals
and Jewelrv (Southside Rd., Margaretville, NY 12455), was debut-
ing in the big-show scene in a hotel room confidently well-stocked
with interesting things chiefly from either upstate New York or
from South Africa. The former matenal included some nice
Walworth quarry colorless fluorite. Chubb Lake specular hema-
tite, and sceptered quartz “Herkimer diamonds™; but more inter
estingly (1o me anyway), Rocko was marketing some new
N'Chwaning mine matenal for Clive Queit. About a month ago at
the N'"Chwaning mine a mineralized zone produced brilliant black,
sparkling, upstanding pocket linings of gaudefroyite crystals, with
spotty overgrowths of drusy bright red andradite. The terminated
prisms of gaudefroyite can attain 1.5-cm, rising in jumbles from
black massive hausmanmte matrix. with occasional 5-mm white
crystals which may be calcite, thaumasite, ettringite, or all of these
The best of the earlier gaudefroyite specimens to hit the market are
loose, fat floater singles and floater clusters; but as a cavity-lining,
prismatic species on matrix of all sizes the mineral looks even
better. Then oo from the N'Chwaning mine (nor the Wessels),
found in spring of this year, come some orange-pink encrustations
of splintery millimetric inesite crystals over a gray brecciated
shale. The crystals are not the vivid pink or red of those from the
Wessels mine. but they are modestly pretty and come in all sizes.

The Van Scriver/Pliaskov dealership Heliodor, of Russian-min-
erals fame, had one new and one old/new item this time. First there
is a rather astonishing specimen of cubic gold on a different kind
of matrix and from a different locality than the smaller single
specimen | mentioned seeing in Springhield. Here we have a dense,
dark brown limonite matrix measuring about 4 x 4 cm, harbonng a
shightly rough, dull-lustered cube of gold fully 1 cm on edge. The
locality 1s the Benozovsk mine near the village of Beniozovsk
outside of Yekaterinburg in the Middle Urals

Then there were the two flats of beautiful bornite crystals from
Mine 65, Dzhezkazgan, Kazakhstan; this is a new, large pocket in
what is moreover a new mine al Dzhezkazgan, distinct from the
operations whence fine bomite has previously come. These crystals
are all extremely sharp, indescent black trnisoctahedrons; some are
loose 2-cm singles, others are mimatures where the crystals sit on
flattish plates covered with small quanz crystals. The most
blockbustery of these bomite specimens has a 2.75-cm crystal
shining with a kind of matte metallic purplish blue color, resting
beautifully on a 3.5-cm quartz matrix ($3000). This new lot came
out in March, and more lots of course may come later . . . but sull,
if you're into the world’s finest bormite, you can and should get one
NOW.

We conclude the survey in China. This giant country has been
outdoing itself mineralogically duning the past few months. Take
first the gorgeous, brand new sphalerite from the Shizhuyuan
mine, Chiangning, Hunan Province, that was in the keeping of Dan
and Jill Weinrich (16216 Copperwood Lane, Grover, MO 63040).
Highly complex, mynad-faced and busy, flashing with high ada-
mantine luster, the rounded compound sphalerite crystals reach
3 cm. And, what's best. they have marvelous color and transpar-
ency: a gemmy red-brown tending to classic “ruby jack ™ red. They
occur on glittering spongy matrix covered with drusy quartz and
the odd |-cm white calcite crystal. A few fine small cabinet
specimens were on hand at the Weinrichs'; word is that more and
even better are coming.

From a place called Xiang Hau Lin, Hunan Province, comes
some fine Muorite in sharp, frosty octahedrons to 5 cm on edge, in
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groups on gray matnx. They are transparent below the frost, and
either pale blue or a smoky gray-green in color, sometimes both on
the same specimen. Groups of these which the Weinnichs (and
others) had can reach 25 cm across

Andreas Weerth was one of several dealers 1o have some very
large groups (20 to 30 cm) of calcite from a new find at the
Shanhauo Pu mine, Chenzhou Province. This is a fluorite mine, so
that together with the 8-cm, translucent, smoky gray, flatiened

rhombs of calcite there can come solid plates or beltlike enfoldings

of transparent, pale green fluorite cubes to 2 cm on edge. These are
wonderful calcite/fluorite association pieces, with both minerals
performing at their peak. De Trin Minerals specialized in groups of
the icy green cubic fluornite; these lack associated minerals but can
reach the size of a portable television

Debbie Meng is proprietess of a fairly new enterprise, Debbie
Meng s Minerals (PO. Box 117, Manna. CA 93933). where she
works with her daughter, who is as energetic, enthusiastic and
English-fluent as Debbie herself. In this room at the Holiday Inn |
found, 1in addition to more of the fluonites and many of the now
familiar matrix emerald specimens from Yunnan Province, at least
three impressive new Chinese things. One is chalcopyrite from
near the town of Yaogangxian, Hunan, in about 20 bnlliant
thumbnail groups reportedly collected 20 years ago by a Chinese
geologist. They are a lustrous medium gold color; and the crystals
are stacked and shightly skeletal (vaguely like those from French
Creek, Pennsylvama, although much brighter). A few have bits of
what looks like indescent black hematite adhenng. Next, from
somewhere unspecified in Yunnan Province, there are some fine
thumbnail-size single crystals and loose cychc-twin groups of dark
brown to resinous yellow cassiterite, these much resembling
Panasqueira, Portugal, specimens. Finally, there was some lovely
robin’s-¢gg blue hemimorphite in thick mammillary pocket lin
ings, glistening all over with tiny crystal faces. These came from a
small, unnamed mine prospect. Ten cabinet specimens range up to
30 cm across. Debbie says that they are rare, but that she will soon
go exploring actively, mostly on muleback. for more

The Main Show this year bustled and hummed along as usual
with no changes in format, no diminution in the numbers of cagerly
info-processing kids from the school tour groups, and certainly no
decline in the quality of the exhibit cases. Prominent among those
cases devoted exclusively 1o 1opaz, the theme species, were those
of the Colorado School of Mines; the Royal Ontanio Museum; the
Denver Museum of Natural History (Colorado topaz), and the
Cleveland Museum of Natural History (“histoncal”™ topaz speci
mens collected between 1890 and 1910 by Charles H. Jones ol
Metuchen, New Jersey)

Then there were the spectacular mineralogical shows staged
behind drool-spotted glass by the Smithsoman (smithsonite speci
mens). the Seaman Mineralogical Museum (amazing Keweenaw,
Michigan, coppers); the Amencan Museum of Natural History (a
repeal performance of “Hidden Treasures,” described in my lasi
Tucson report); Bill and Carol Smith (twinning in minerals); Keith
and Mauna Proctor (Indian zeolites); Mike Wheat (Mexican miner
als); the Ouray County Museum (Colorado fluorites). Harvard
(1972 Dunton mine, Maine, elbaite); and the Camegie Museum
(ten majestic Dalnegorsk, Russia, pyrrhotite specimens)

A case deserving of special notice was that of Yale University's
Peabody Museum, arranged by collection manager Ellen Faller
Here, devotees either of ancient collections or of pseudomorphs, or
of both, could admire about 30 specimens just lately dusted off and
re-studied from the pseudomorph collection of Professor J. Reinhard
Blum (1802-1883) of Heidelberg—donated to Yale in 1870, when
G. J. Brush was curator. The complete collection has about 1,700
specimens, all cataloged, with complete descriptions of localities
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Figure 11. Epidote crystals in a parallel
grouping, 6.2 cm across, from Ashudi,
Pakistan. Francois Lietard specimen;
L. D. Bayle photo.

Figure 9. Epidote and quartz crystal
group, 8 cm across, from Rosario Mabel,
Mapa Blanca, Castro Virreyna, Huan-
cavelica, Peru. Francois Lietard speci-
men; L. D. Bayle photo.

Figure 10. Epidote and byssolite crystal
group, 4 cm across, from Ashudi, Paki-
stan. Francois Lietard specimen; L. D.
Bavle photo.




Figure 12. Wulfenite crystal, 2.8 cm, on
matrix from M'Fouati, Congo. Pierre-
Nicolas Schwab collection; L. D. Bayle photo.

d | |
)

Figure I3. Cassiterite crystal group, 3.3 cm,
from Hunan, China. Frédéric Escaut speci-
men; L. D. Bavle photo.

in Blum’s own Die Pseudomorphosen des Mineralreichs (1842)
While certainly not the most dazzling case visually, this was
["'H*h;ihl‘_‘- the onl p].lt ¢ where one would ever gel 10 see, say. a
marcasite after argentite from Schemnitz, Hungary (now Banska
Stiavmica, Slovakia), or a pyromorphite after galena from the
German Schwarzwald; or an epidote after garmet from Arendal
Norway. or a couple of hitle green dodecahedrons of malachite
after cuprite looking exactly like those from Chessy, France, but in
fact from the Gumeshevsk mine, Urals, Russia (with a Chessy
thumbnail next to them for mirror-image comparison)

Once again, as at Tucson, Jim Bleess assembled a quanz case
and this one seemed to have the thickest traffic of gawkers around
it at most imes. The loaners of those specimens, great institutions
and private collectors alike, can't be thanked enough, but 1t was
Jim's patient months-long work that produced the remarkably
successful case. And | do mean success: the case was awarded the
Shorty Withers Trophy for “Best Case of Minerals at the Show™; |
understand that this trophy is Denver’s equivalent of the Ed
McDole prize which for many years was awarded in Tucson. The

lhe Mineralogical Reo or ume 2N January-Februars

Figure 14. Fluorite crystals to 1.3 cm, on barite
matrix, from Berbes, Asturias, Spain. Laurence
Lefévre collection; L. D). Bavle photo.

Withers trophy went, specifically, not to Jim himsell
Community of Mineral Collectors Contributing
Special Exhibat

Of. goshdermit: it's iime 1o try 10 Come
line again. Keep those rocks rolling” Have
nice dav??? No. I'm outta here, mosi

reading: goodbve until

Sainte-Marie-aux-Mines
Show 1996

by Pierre-Nicolas Schwab

[June 28-30. 996

| always wait impatiently for the Sainte-Mane-aux-Mines bourse
Firstly it means that | will be on vacation; secondly. thas 1s the only
show of major importance that | attend during the year. For those ol
you who haven't yvet come to Sainte-Mane, Alsace 1s one of the
most beautiful regions in France. Moreover it 1s wine-producing
and many brewenes are found here as well (try an Alsace beer and
vou won't find Bud 1o your hiking anymore). Enough now witl

Sainte-Mane 's charms: on 1o the show. For this 33rd edition. 460




official dealers came from 35 countries. Such an event is really a
challenge, and the always smiling show chairman, Michel Schwab
(no, we are not related, although it wouldn’t bother me at all),
succeeds in satisfying everyone.

This year there were no real new items, but several re-discover-
1es that produced specimens of interest.

Epidote could well be regarded as a central theme at this year’s
show. Specimens from vanous localities were available, but the
newest matenal was on Francois Lietard’s stand. Francois (Minerive,
Au Bourg, 42800 Tartaras, France) brought back from his yearly
travels in Pakistan some very fine groups from Ashudi, resembling
those from Knappenwald, Untersulzbachtal, Austna. The crystals,
pistachio-green in color, occur in gwindel-like groups and are
associated with asbestiform actinolite. The best specimens measure
10 by 10 cm with translucent crystals to 6 cm.

Many dealers also displayed epidote from the Rosanio Mabel
mine, Mapa Blanca, Castro Virenya, Huancavelica. Peru. The
crystals are up to 8 cm in size and are dark green. The special
feature of the specimens is that the crystals show both a twin along
{100} and a twin along {001). This matenal had been bought
during the Tucson Show in February. Until recently the locality
was only known as “lca, near Pasto Bueno, Peru.” Additional
information became available with the closing down of the mine.

Jean Frangois Astier (9 rue Chenoise, 38000 Grenoble, France)
also had some epidote for sale. As an experienced and successful
cristallier (mountain man who collects specifically alpine miner-
als), he discovered them himself in Oisans. With the help of
Philippe Cardis (874 chemin des Peécles, 74400 Chamonix, France)
he opened a pocket yielding approximately 20 specimens of quartz
crystals covered with epidote. The epidote crystals reach 5 cm and
are of very good quality. The best and most aesthetic specimen was
sold duning the show to a German collector. According to Jean-
Frangois it was the only one that showed epidote perched on
quartz; on all other specimens epidote is growing parallel against
quartz.

Another dealer offered epidote from Alicante, Spain. Only
miniature-sized specimens were available but these are really
showy. The crystals are acicular, forming radiating masses in vugs.
They are associated with guarrzoids (quartz crystals showing equal
development of the rhombohedrons r and :) and asbestiform
actinolite.

A booth that caught my attention was that of Karl August
Cullmann (Mainzerstr. 34, 55743 ldar-Oberstain, Germany), a
German prospector. In May, 1996, he discovered a new pocket of
aegirine on Mount Malosa, Malawi at an altitude of 2,000 meters.
Karl explained to me that the pocket is located on the other side of
Mount Malosa as it 1s pictured in vol. 25, page 29 of the
Mineralogical Record. Actually he has exploited the deposit for six
years, and has came to Sainte-Marie every vear since then with
good matenial. This year Karl offered aeginine crystals up to 14 cm.
It i1s interesting to note that almost all of the loose crystals are
doubly terminated. When on matrix the aegirine reaches “only™ 6
cm but is better terminated, sometimes showing the pinacoid { 100]
and other steep prisms. Aeginne 1s often associated with ortho-
clase (up 10 5 by 10-cm crystals), dark smoky quartz, and
occasional zircon (in yellow gemmy millimetric crystals on o1tho-
clase). The best specimen, a 15 by 25 cm group, had a very nice
5-cm orthoclase Carlsbad twin associated with flawless aegirine
crystals to 3 cm. But the best was yet to come. Karl also had several
specimens of eudidymite. The crystals are loose and up 10 3.5 cm
in size! Eudidymite had been found only rarely on Mount Malosa
and | was pleasantly surprised to see such crystals.

Olivier Szentessy (La Fléchére Quest, 74250 Saint-Jean De
Tholome, France) is a French specialist in Australian minerals.
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This year he brought with him what are probably the finest
crocoites found for a long time. These came from a new pocket
discovered in January under the main fault of the Dundas deposit,
at a depth of 60 meters. It yielded approximately 600 specimens
and Olivier acquired 400 of them. He washed them in a special
chemical treatment and then offered them on the French market.
There were a few specimens left at Sainte-Marie, with crystals
commonly reaching 2 cm, but Olivier told me that groups a dozen
centimeters wide with crystals up to 8 cm had been found (and of
course had been sold).

Two French anonymous prospectors displayed a recent find
made at the filon du Rossignol (Rossignol vein), Chaillac, France.
Several species, including the most usual ones, were found at a
depth of 255 meters. Fluorite was of course well represented, as it
Is the mineral the deposit 1s mined for. Excellent specimens with
yellowish to brown cubes to 5 cm can be bought for only $100—a
real bargain for that French classic. However, 7-cm cubes were
also available (at a shightly higher price), some of them sprinkled
with brown pyromorphite crystals. An unusual item was the
twinned cerussite. This is only the second time (since 1988) that
cerussite twins have been recovered at Chaillac. The best example
Is a 6-cm glassy twin which was unfortunately not entirely
flawless. But one of the prospectors assured me that perfect 10-cm
twins had been found (they are in his collection). I noticed also
some typical galena crystals, as well as centimetric “crests” of
barite resembling those from Saint-Laurent-le-Minier.

For those who like strange things from underground, Alain
Carion (6 rue Jean du Bellay, 75004 Pans, France) had the ticket.
Alain was back from a trip to the White Desert, Southwest Egypt.
He was absent when [ visited his booth but his son was kind
enough to answer my enquiries. The Carion “team™ searched the
White desert in December, 1995. They found some quite unusual
fulgurites (lightning-generated tubes of fused sand) as well as
mineral specimens that were eye-catching. At first sight | thought
they were some common marcasite groups, but I was wrong. In fact
they are pseudomorphs of hematite after marcasite, which is, |
must admit, much more interesting! Alain and his son discovered a
great quantity of this matenal, but of a low quality. The specimens
which were exhibited all came from a single find made on a few
square meters at the base of a peak. Crystals can be up to 2 cm, In
very aesthetic groups to a dozen centimeters.

Moroccan dealers are always present in force at French shows,
and Sainte-Marie is no exception. This year they brought with them
some good news from Touissit: wulfenite recovered from a newly
dewatered shaft. Two types of specimens were available. In the
first, crystals are orange and very bright. In the second, crystals are
yellow, up to 3 cm, and associated with cerussite. Unfortunately
almost all are broken or of inferior quality. This material was also
offered by many European dealers (for example Jordi Fabre) who
had previously highgraded out the few undamaged specimens.

A spectacular stand was that of Jirgen Margraf (In der Kofel 4,
82481 Mitenwald, Germany). He had two showcases filled with
the best topaz and red beryl | have ever seen. The red beryls came
from an old discovery made in the early 70’s in the Wah Wah
Mountains. The raspberry-colored crystals reach 3 cm in size, in
rhyolite vugs. The crystals are almost gemmy and very lustrous.
The best specimen was a group with several centimetric crystals
very aesthetically arranged. It was priced at $5,000. Good crystals
of any size always run to several thousand dollars or more because
of the high gem value of cutable sections, up to $15,000/carat!
Now to the topazes. Jiirgen found them himself at the Maynard
claim. The specimens offered at Sainte-Marie had been mined in
April of this year and are doubtless among the finest in existence.
The crystals show two different habits: prismatic with predominant
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prisms, and dipyramids, tabular with well-developed pinacoids
c{001}. Jirgen told me that better material is yet to come for the
Miinich show.

Chinese minerals were still available in great numbers. Frédéric
Escaut (11 rue Félix Faure, 75015 Paris, France) had a good
selection. Apart from Kkiller scheelites and gorgeous realgars,
Frédéric had something new: gemmy cassiterite from Yunan.
These specimens are truly showy. For the moment we have no
further information about the exact locality.

As a wulfenite collector | was very pleased to see good material
from the Rowley mine, Maricopa County, Arizona. German dealer
Wemer Radl (Ketterschwangerstr. 12, 87668 Rieden, Germany),
had for sale about 200 mimatures and thumbnails very reasonably
priced. Some crystals are associated with typical orange mimetite
sprays. As usual there were two kinds of crystals: the smallest are
orange, the largest bright yellow but wholly gemmy, which is, for
crystals of this size, an interesting charactenstic. The best speci-
men is a perfect gemmy twin, 1.6 cm across, perched on a banite
matrix. Speaking of which, Maurice Eyraud (Minerama, 49 rue de
la République, 42800 Rive-de-Gier, France) had a flat of very nice
Congoan wulfenites from M’Fouati. They are bright yellow-orange
crystals, coated with a thin veneer of drusy quartz, on an iron-
bearing quartzite. | noticed a particular specimen with a 3.5-cm
crystal showing an unusually well-developed dipyramidal habit. It
is really a choice item, as most of the M'Fouati specimens
available (at least in French shows) are single loose crystals. Other
specimens were available, though smaller.

Lindsay Greenbank (16 Sedbergh Road, LA9 6AD Kendal,
United Kingdom) found interesting fluorite specimens at Eastgate,
County, Durham, England. These are similar to those pictured in
the Mineralogical Record, vol. 25, page 45. He had also specimens
of boracite and hildegardite presumably found in 1991 at the
Boulby Potash mine (see Mineralogical Record, vol. 27, no. 3 for
further details).

Sainte-Marie-aux-Mines is one of the rare French shows where
the systematic collector can find something of interest. This year a
rarity was the poldervaartite from the Wessels mine, Kalahan,
South Africa, on Marcus Budil's stand (Budil & Budil GMBH,
Sendlinger Strasse 24, 80331 Miinchen, Germany). It 1s rumored
that only 25 specimens have been recovered. If this is true | saw
about a quarter of them, as six specimens were for sale. Five of
them were sold before the show, but one remained until Sunday.
This thumbnail is composed of a dozen white crystals to 5§ mm,
covered with millimetric quartz grains, and was priced at DM 170

Giovanni Zingo (34 rue de Vaux, 54610 Mailly-sur-Seille,
France) is one of the few French dealers specializing in systematic
minerals. | noticed he had a very impressive ludlockite with
stottite from Tsumeb. The acicular crystals form sprays up to 3 cm.
The specimen is about 5 cm across, and priced at $5,000.

The Van Vooren brothers (Genoic, 8 Henricus Bracgstraat, 9030
Gent-Manakerke, Belgium) had their usual selection of Canadian
minerals, including about three dozen excellent cubanite crystals
to 4 cm, from Chibougamau, Quebec, Canada. One other item of
interest was wardite crystals associated with childrenite and
eosphorite, from the famous locality of Rapid Creek, Yukon.

As an old mining town, Sainte-Marie's deposits were well
represented all over the show. For example, Gilbert Gauthier
(Résidence Les Marquis, 7 avenue Alexandre 111, F-78600 Maisons-
Laffitte) had a rare berthierite from Val-de-Villé (Val-de-Villé is a
little village situated 10 km from Sainte-Mane) that came from an
old collection (now 1 regret not having paid attention to the old
label Gilbert showed me). He had also an exceptional
monohydrocalcite from filon Saini-Pierre (Saint-Pierre vein). The

blue color of this mineral is due 10 a copper complex that stabilizes
the unstable (under normal conditions of temperature) crystal
lattice of monohydrocalcite

Talking with Gilben, | leammed that he had bought exceptional
specimens of Belgian calcite newly discovered at the Pont-a-Nble
claim, Mont-sur-Marchienne, Hainaut. Unfortunately Gilbert didn't
bring them with him to Sainte-Mane, and | had 1o wait until the
Chamonix show a month later. So, on August 10th | met Gilbert
once more and saw the specimens he talked about. What a surprise
it was! | have seldom seen such quality. Gilbert bought two flats of
this matenal, each containing about 100 miniatures. The specimens
were collected with only a chisel and a hammer. This is really a
challenge, as calcite 1s found in Toumnaisien formations of very
hard entroqua limestone. The crystals, gold-yellow in color, are
always twinned along the ¢ axis, and can contain inclusions |
assume 1o be pyrite. The best sample (pictured here) is a flawless
“butterfly” twin of two scalenohedrons. The crystal is wholly
gemmy and measures 4 cm. This piece wasn’t for sale because
Gilbert planned to give it to the Brussels Museum. It is probably
among the finest in the world in terms of quality. Although the
other specimens available were of lesser quality, they are still
interesting because of the label. The claim is currently being
worked for road metal by the Gralex Society. As a conseguence
collecting 1s strictly forbidden without authorization.

Back to Sainte-Marnie: many dealers (specialized or not) offered
meteorites in larger quantity than during the previous year. For
example Marvin Gillmore (PO Box 95, Payson, AZ 85547) had
some very scarce slabs, including a 1908 fall from Czechoslovakia,
and hittle pieces from the Zagam fall (which astrophysicists
suppose to come from Mars)

An exhibit featuring the best Saint-Marie specimens was set up
near the theater. About 180 pieces were shown, coming mainly
from private collections. The exhibition was arranged by themes,
such as “Arsenic Minerals,” “Silver,” and so on. In the “Sainte-
Mane-aux-Mines™ showcase the best specimen was a 20 by 30-cm
group of hematite from Brezouard, covered with centimetric
crystals. The “Arsenics™ section was doubly interesting, from a
historical point of view as the Sainte-Manie deposit was the first
and only one to be mined exclusively for arsenic, and also
mineralogically as it produced splendid mineral specimens. |
particularly liked a 10 by 15-cm group with two arsenic masses 1o
5 cm, associated with l6llingite on a quartz matrix. There were
many ranties in the “Cobalt” showcase, among them a fine
sainfeldite and the largest skutterudite crystal ever found (both
from the Samt-Chrétien mine). Another showcase was entirely
dedicated to sphalenite. It contained many fine specimens, but the
best one was doubtlessly a 10 by 10-cm quartz matnx covered with
dozens of gemmy crystals to 8 mm. The most spectacular was still
yet to come, with the “Silver” showcase. Apart from the classical
Gabbe-Gottes and Saint-Louis mine wire silver, there were many
other rare silver minerals: a fluckite with picropharmacolite, a
good rammelsbergite, and also an exceptional prismatic proustite
crystal to 1.3 cm on an ankente matrix. Lastly, another showcase
was filled with minerals from the area, such as purple calcite from
Lingoutte, fluorite and ankerite from the Saint-Pierre mine. All in
all, it was a very instructive exhibition, well organized by Frédénc
Latasse and the Old Mines Fnends Association

| had three enjoyable days in Sainte-Marie. But as Mick Cooper
wrote in one of his reports, there were 100 many fnends 10 meet,
too many dealers to talk with, and so hittle ume to do 1. Next year
| will attend the show for four days and it surely stll won't be
enough. Don’t forget to plan a tnip to the bowurse, and see you there
in 1997.
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Jan. 27- Arizona Mineral & Fossil Show

Feb. 16 (Executive Inn, Rm. 237)
‘napa 0 Feb. 13-15 Tucson Gem & Mineral Show
& (Convention Center)

Mar. 1-2 New York City Gem &
Specializing in Russian and Mineral Show

Now Chinese Minerals. Mar. 15-16 Clifton New Jersey Gem
& Mineral
Apr Rochester Mineral Symposium
New Jersey Earth
science Gem & Mineral
Mineral Fest ‘97
Marlboro, New Jersey
East Coast Gem & Mineral Show
Colorado Mineral & Fossil Show
(Holiday Inn North, r. 210)
Franklin-Sterling Hill Gem & Mineral
Nassau Mineral Show

14-50 128 Street
College Point, N.Y.11356

Phone (718) 886-3232  FAX (718) 461-1874

Photo by Jeff Scowil

Keeping in time with Franklin and Sterling Hill Join us for field trips, lectures and

B “The Picking Table™ as it presents the
The Franklin-Ogdensburg Mineralogical Society, Inc latest information about these famous
Membership fee: $10.00 localities

John Cinciulli, Treasurer, 60 Alpine Road, Sussex, NJ 07461
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AND OTHER MINERALS Call and ask about recent mining discoveries
FROM COLOMBIA Bernie Kowalski, Sales

554 Orchard 5St., Unit 4, Golden, CO 80401

P.O.BOX 1858 BOULDER, CO 80306-1858 303-278-9724
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OLD & RARE BOOKS

GEMOLOGY, MINERALOGY

| ECONOMIC GEOLOGY, MINING HISTORY

Catalogue $2

| Frederick Blake

DAN & TiLL WEINRICH

Dealers in Fine Mineral Specimens ¢ Free Quarterly Catalogs
16216 Copperwood Lane * Grover, MO 63040 (St. Louis area)
Tel: 314-230-8323 o Fax: 314-256-6540 * e-mail: WEINRCH@AOL.COM

6 catalogs yearly
Ed Rogers
gemology, mining, Rare & Out

meteoritics, of Print Books
paleontology

PO Box 455 - Poncha Springs, CO 81242 USA

e Bookseller »
|1 Oakway Drive

Stony Brook, NY 11790
(516) 689-31754

(719) 539-4113
Fax 539-4542
Send or fax us
your want lists.




Bitner’s, Inc.

42 West Hatcher

Phoenix, Arizona 85021
(602) 870-0075

Wholesale Minerals &
Fossils, by the piece, pound
or flat, since 1945

Copper City
Rock Shop

John & Karen Mediz

566 Ash Street

Globe, AZ 85501

Tel: (520) 425-7885

FAX: (520) 425-4506
Southwestern minerals
since 1970. See us at shows
or visit our store (call first)

David Shannon
Minerals

David & Colleen

6649 E. Rustic Drive

Mesa, Arizona 85215

(602) 985-0557

Minerals, Boxes & Supplies
Send 3 stamps for list

Crystal Pockets

George Godas

6304 S. Clark Drive
[empe, Arizona 85283
(602) 820-3067

Anzona Lead Minerals

Em’s Gems
Plus Three

Em & Ogle Love

8846 E. 35th Circle
Tucson, Anzona 85710
(520) 886-6942
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priced specimens for
collectors and museums
Shows only

Kino Rocks &
Minerals

6756 S. Nogales Highway
Tucson, Arizona 85706
(520) 294-0143
9-11:15/Noon-5:30
(Closed Sun.)

No Catalog—No List

Top-Gem Minerals

1201 B North Main Street
[ucson, Arizona 85705
Tel: (520) 622-6633
FAX: (520) 792-2928
Mon-Fri 8:304:30
and by Appt
No Catalog or List
Wholesale Only
Mex. & Tenn. minerals, boxes

Third Edition!
Mineralogy

of Arizona
576 pp., 60 color pldtt"\
$75.00 cloth, $35.00 paper
In AZ, add 5% tax
Shipping $2.00 first book,
$1.00 each additional
Send orders to:

The University of
Arizona Press
1230 N. Park Ave., Ste. 102
Tucson, AZ 85719
Phone /Fax 1-800-426-3797

THE

ULTIMATE REFERENCE!

Bound Hardcover with a sewn binding to
withstand years of heavy use!

to a Quarter-Century of
Mineralogy & Mineral Collecting:

Whether you own a complete set of
1ssues or not, this is one reference vou
cannot afford to be without

The

25-YEAR INDEX
To The

MINERALOGICAL RECORD

by Edwin L. Clopton & Wendell E. Wilson

Available Only From:

The Mineralogical Record

P.O. Box 35565, Tucson, AZ 85740
520-297-6709 » FAX 520-544-0815

$35 + $3 shipping
312 pages,
8'/, x 11 inches
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FINEST MINERALS AVAILABLE
on our VIDEO CATALOG

SO WHAT
ARE YOU
WAITING
FOR?
SEND $7.50
FOR OUR
LATEST
VIDEO
CATALOG

Anglesite: Morocco

OUTSIDE U.S. & CANADA: We are able to make videg S‘t%ny system.

$25.00, credit cards only on foreign orders. | IT

FREE COLOR PHOTOS OF ANY SPECIMEN.
Tell us what you are looking for and we will send
color photos anywhere in the world at no charge.
Call us for a visit to our mineral shop, with over 500
specimens on display. The shop is located 90 minutes
Northwest of New York City off Route 17. |

See our specimens on the WEB at

THE MINERAL VIDEO home page
http://members.gnn.com/stuwil/pagel.htm

and at Bob’s Rock Shop 2
http://www.rtd.com/~bkeller/rockshop/rockshop.html

Outstanding minerals for
sale on our full color
professional video cat-
alog. Only top quality
pieces priced from $75
to $25,000, thumbnail to
large cabinet sizes. Treat
yourself to 1} hours of all
new specimens. . . . It's
like having a mineral
museum on your own
TV—and all of the
minerals are for sale! We
produce four new video
catalogs a year.
Satisfaction guaranteed
or your money cheerfully
refunded.

SELLING YOUR
COLLECTION?
CALL Us.
HIGHEST PRICES
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Burnham Mineral Company Is
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What has been described as the best Chalcocite in 150 years

To view for acquisition the largest & finest selection of
FIAMBEAL MINE Chalcocite
See us at Tucson, La Quinta, Room 123 or

When in the southern California area, visit us
at our retail establishment

128 S. Encinitas Ave., Monrovia, CA 91016 e
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Phone: 918-358-4478 - Fax: 918-358-7855 - E-mail: xImine@centur yinter.net asey Jones collection  Photo by Jeffrey A

-' Now expanded to 100 Specimens

Q)BET[BSS MlnEMB | for Video Volume 8 in March! jFl ine
Mineral Specimens

» Bprrinlizing In

FINE MINERALS | |/, v Stas. |

Frank & Fleanor Smith on our Full-Length COLOR VIDEO ._ Afahan & Pakistan
5_1!] pus_tpa_ld in thf U.S. A Boausttte Shasvile
Subscriptions available |

SATISFACTION GUARANTEED:!

75070 o (Dallas Area) “An excellent video of specimens for
(972) 529.1080  Fax: (214) 529.1140 sale. The photographic quality is among

: . the best I've seen.” (Wendell Wilson) i T) \ \
Now on the Internet _ - 'Lﬁ 5 (lr h l]l 1a
Please visit Peerless Minerals LC. MIN ERA I..S ® ]}L] B{"\. -:'.r'h ) -

Rocks 2 GO ™ Home Page Goldenrod, FL 32733-1376 $hox 5l

http://www.rocks2go.com Tel. & Fax: 407-695-7299 -1 x s 9 - ea
~ : . . =hort % N. d
E-mail: Rocks@Rocks2Go.com Email: ICMIN@AOL.com hort Hills, N.J. 07078

—— 20 mmutes trom doumtoun Orlando

Classic Mineral Specimens

P.O. ‘Boxy 2256 & N Kinney, Texas

liple immued

MDY ART -n212
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The 1996 Carnegie
Mineralogical Award

recipient will be

— ﬂ announced at the

~

- é i Tucson Gem and

- Mineral Show.

r\

CJ Carnegie Mineralogical Award honors outst.:mcling contributions in

mineralogical preservation, conservation and education that match ideals advanced in
the Carncglr Museum of Natural | ‘]iﬁtory's Hillman Hall of Minerals & Gems.
Museum officials will present the distinguished recipient with a bronze medallion, a
certificate of recognition and a $2500 cash prize at the awards ceremony on
SQturday. February IS at the Tucson Convention Center.

Nominations are now being accepted for the 1997 award. Private mineral enthusiasts and
collccton, educators. curators, mineral clubs and societies, Museums, universities and
publications are ehgible. For a nomination form, contaets
Marec L. Wilson
Section of Minerals
Carnegie Museum of Natural History
4400 Forbes Avenue
Pitrﬁburgh. PA 15213-4080
TEL: (412) 622-3391 FAX: (412) 622-8837

CARNEGIE MUSEUM OF NATURAL HISTORY
Hillman Hall of Minerals & Gems and the ¢ arnegie Mimeralogical Award are made possible by The Hillman Foundauon, Inc.




Old e Rare Books

Historically important books for collectors,
beautifully illustrated and practical reference
books for everyone

Book catalog #1 $2.00

Mining, mineralogy, gemology & jewelr

Book catalog #2 $2.00

Early science, technology & antique
scientific instruments

Antique Scien tzﬁc Instruments

Eighteenth and nineteenth century mathematical
philosophical and optical instruments of all kinds

Current illustrated catalog $5.00

Catalogs online at: http:/www.gemmary.com/rch/
E-mail: rcb@gemmary.com

Fine Microminerals for rh:
Discriminating Collector
SATISFACTION GUARANTEED
FREE pe hr; & advanced collector lists

| MICROS Only I

HATIOHAL MINERALS

our pnme source fo Tr_.}Jr— ;*{J"' :““
aesthetic ZEOLIT F“\d""Bun Matera
Rodnev V., Lee & \ H'-.. the Piece. Flat or Kil
9 Pine Street So., Uni Competitive Prices. Excellent Service
Port Hope, Ontano, Canada L 1 A L2 | - FAX/Mail requirements tc

FAX: (905) 885-1161 NATIONAL MINERALS, G3/7 Sunder Nagar
TEL: (905) 89>-3883 Malad (W), Bombay-400064, INDIA

bTel: 874-9984, 872-6874. Fax: 91-22-873-6161

Poster Series

VWUR WHOLESALE PRICES

. vl 2K Januwarv-F chruary, 9

-
o/ mll-}ﬁ/

GEMS AND MINERALS

1202 Perion Drive
Belen, New Mexico 87002
505-864-2145
1-year subscnption 10 our mineral istings: $1

IWILLIS’ EARTH|

TREASURES

Frankhin Fluorescent Mineral
Fine Maner |t Hl L 1Mens
Personal Collecion
I sumeh '\}_l-:ull-ul
Rock Trimmes
Rhododchrosil Argenting
Malachite. Fair AiFid a

Willis’ Earth Treasures

309 Prospect Street
Stewartsville, NJ 0B886
(908) 859-0643

DENVER BOX

Supplier of MFF-Line Flats
Perfect Fit*, Cotton Filled
Setup, Foldup, Perky
Collection & Display Boxes for
Rocks, Minerals and Fossils

Call or Write for a Free Price List
Phone (303) 428-8771
Fax (303) 428-8773
8890 N. Federal Bivd., 52-D
Denver, CO 80221
On.ler [)esk 1- HD{} 762-5639

he (rade psease have your [ax # ready
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Geology and Meteorite
Museums

University of New Mexico

Curators: Gary Smith (Geology)
Adrian Brearley (Meteorites)
Tel: (505) 277-4204

Dept. of Earth & Planetary Sciences

Northrop Hall, Univ. of New Mexico

Albuquerque, NM 87131

Hours: 94 M-F (closed on school
hohdavys)

Specialties: Worldwide munerals and
meteorites, New Mexaco tossils,
Harding Pegmatite Mine Collection

New Mexico Museum of
Natural History & Science

Chief of Collections: Suzanne Cowan

Geosci. Coll. Mgr.: Ruby Willhlamson
Tel: (505) 841-2800)
Fax: (503) 841-2866

1801 Mountain Road NW

Albuquerque, NM 87104

Hours: 9-5 Daily except
non-holiday Mons., Sept.-Jan.

Specialues: Southwestern fossils and
minerals

Accessible to persons with disabilities

Colburn Gem &
Mineral Museum

Executive Director: Rebecca Lamb
Curator: Susan Granados
Tel: (704) 254-7162
Fax: (704) 251-5652
Pack Place Education,
Arts & Scaience Center
2 South Pack Square
Asheville, NC 28801
Hours: 10-5 Tues.—Sat. (all vear);
1-5 Sun. (June-Oct.);
Closed Mondays and hohdays
Specialues: North Carohina and
worldwide minerals and gems
Accessible to persons with disabilities

Musewms listed alphaberically by ary

Montana Tech
Mineral Museum

Curator: Richard Berg
Adjunct Curator: Lester G. Zethen
Tel: (406) 496-4414
¢/0o Montana Tech
Butte, MT 59701-9981
Hours: 8-5 daily June-Labor Day;
M-
Labor Day

& Sun. afternoons

May

Specialues: Montana & Idaho minerals;
systematics

Glenbow Museum

Executive Director: Dr. Robert Janes
Tel: (403) 268-4100
Fax: (403) 265-9769

Glenbow Alberta Institute

130 Ninth Avenue S.E.

Calgary, Alberta, Canada T2G 0P3

Hours: 10-6 Tues.—Sun

Specialties: W. Canadian and worldwide
minerals & gems

Harvard Mineralogical

Museum

Curators: Dr. Carl A. Francis
Willham Metropohs
[el: (617) 495-4758

2—1‘ U\thrd Street

Cambridge, Mass. 02138

Hours: 9—4:30 M-Sat.: 1-4:30 Sun

Hpml.;itlﬁ Svstematic
Mineral Collection

William Weinman

Mineral Museum
Curator: Kim B. Cochran
Tel: (404) 386-0576
PO. Box 1255
Cartersville, GA 30120
Hours: 10—4:30 Tues.—Sat.,
Specialty: Georgia &
worldwide minerals & fossils

2—-4-30 Sun

Western Museum of
Mining & Industry

Curator: Terry A. Girouard
[el: (719) 488-2182
[elnet pac.ppld.ord (Library Cat
IDir. of Educ.: Enc L. Clements
Tel/Fax: (719) 488-0880
1025 North Gate Road
Colorado Springs, CO 80921
Hours: 9-4 M-Sat., (12-4 Sun.,
_|LIHL' “u.']"t only), closed holidays
Specialties: Colorado minerals & ores,
Western miming equip. &
memorabiha, 11,000-vol
hbrary

rescarch

Denver Museum of

Natural History

Curator of Geology: Jack A. Murphy
Tel: (303) 370-6445

Dept. of Earth Sciences

20001 Colorado Blvd

Denver, CO 80205

Hours: 9-5 daly

Specialties: Colorado minerals

Geology Museum
Colorado School of Mines

Curator: Virgnma A. Mast
Fel: (303) 273-3823
Golden, Colorado 80401
Hours: 9—4 M-Sar., 1-4 Sun
closed on school hohidavs &
Sundays 1in the summer
Specialues: Worldwide mnerals;
Colorado mining & munerals

A. E. Seaman

Mineralogical Museum
Curator (mineralogy): Stanley ]. Dyl 11
Adunct Curator: Dr. John A. laszczak

Tel: (906) 487-2572 -
Michigan Technological Univ
Houghton, Michigan 49931
Hours: 9—4:30 M-F
Specialty: Michigan munerals, copper

minerals & worldwide minerals

The Min: redding b ol -ﬁ'r L |




THE MUSEUM. DIRECTORY

Houston Museum of Musée de géologie M. Y. Williams
Natural Science de I"Universite Laval Geological Museum

Curator (muneralogy): Joel Bartsch Curator: André Lévesque Curator: Joe Nagel
Tel: (713) 639-4673 Tel: (418) 656-2193 Tel: 604) 8B22-5586
Fax: (713) 523-4125 E-mail: alevesqu(@ggl.ulaval.ca University of Briish Columbia
| Herman Circle Drive Fax: (418) 656-7339 6339 Stores Road
Houston, Texas 77030 Geology Dept., 4th floor Vancouver, B.C., Canada V6T 124
Hours: 9-6 M-Sat.. 12-6 Sun Adnien-Pouhot Building Hours: 8:30-4:30 M-
\}‘t_‘ml.l]T\' Finest or near-finest Quéhfl‘, Que., Canada GIK 7P4 1:30-4:30 W (Collector Shop
Known specimens Hours: 8B:30-5 M-} Specialty: B.C., Pacithc NW,

Specialties: Quebec and worldwide Canada; Exhubit Qualiny

Grandfather MDUI‘HEI“ minerals and tossils: Maguasha hshes

Nature Museum | Marshall Mint & Museum
Curator: Jack Hanahan Museum of GEU]O{{}’ Curator: Hugh Roy Marshall
Tel: (704) 825-2125 Director: Phalip R, Bjork lel: (702) 847-0777
704) 675-4879 lel: (60)5) 394-2467 Fax: (702} 847-9543%
Manager: Winston Church South Dakota School of PO Box 447 (96 N C S
IL".I 704) 733-1059 Mines & Te II}JJ-.~|H§,[“~ 'V'ifgil'liﬂ (l'l‘f. NV BY9440)
PO Box 129 501 E. St |-t1'~1'!,";‘! Street Hours: 9-5 seven davs
Linville, NC 28646 deid Cit}'- SD 57701-3995 Specialnes: Nevada precious
Hours: 8-5 daily (winter Hours: 8-> M-F, 9-4 Sat., 1-4 Sun metals specimen
8—6 daly (summer) Specialty: Black Hills minerals
Specialties: No. Carolina manerals, CSp. pegmantes E
birds, wildtlowers. mushrooms. 2 urope
New Mexico Bureau of

Mines & Mineral Resources— Minera]ﬂgifal Museum

Natural History Museum Mineral Museum School of Minss, Pasls
of Los Angeles County Director: Dr. Virgil W. Lueth Curator: Lvdie Touret
Curator (mineralogy Tel: (505) 835-5140 | I
Dr. Anthony R. Kampt E-Mail: vwluetht@nmt.edu Fax
fel: (213) 744-3328 Fax 5()3) 835-6333 E-mail: touretf@ muse cnsmp.ir
900 | Xposition Blvd Assistant Curator: Lyvnn Hewzler 60 Boulevard St. Michel
Los Angeles, CA QYANN7T Iel: (505) B35-5166 F-75272 Paris. Cedex 06. Franc:
Hours: 10-4:45 Tues.—Sun New Mexico Tech Hours: 2-6 Tue —Fri
Specialues: Calif. & worldwide 801 Lerov Place 10-12. 2-8 Sat
minerals, gold, gem crystals, Socorro, NM B7801
colored gemstones Hours: 85 M-F 113 Sat.. Sun
Support orgamzation Specialties: New Mexico minerals
The Gem and Mineral Council minming artitacts, worldwide minerals

amimals

1) 14)-51-9143%

31) 146-34-25%

N;"' 1alties: Worldwide
f'-,'l_'-._ xF't-:.:'_'.:Ii.

WYY il‘

| [— —_
Il VsiCImatu

Museu Mollfulleda
of Mineralogy

| irector: Joaguim Molltulls

TOY_Vea N

University of Delaware Penn State Earth &
Mineralogical Museum Mineral Sciences Museum

Curator: Dr. Peter B. Leavens Curator: Andrew Sicree
Tel: (302) 831-8106 Iel: (B14) 865-6427 . . 1
E-Mail Steadle Building A sollieis 37

PBL@BRAHMS UDEL.EDU Umiversity Park R350 Arenvs de Mas

Department 1.\! [iL‘Uhl!L_'\ State Cn]h‘ge. PA 16802 (Barcelona) Spain

University ot Delaware Hours: 9-5 M-F & bv Appt Hours: Tue-S 1 11

Newark, DE 19716 closed hohdays Sat. also 6-8 o

Hours: 8:30-4:30 M-} Specialnies: Mineral properties secialties: Worldwids

Specialty: Worldwide munerals exhibits; “velvet” malachite; old " collection Span

4

Ll

Penna. munerals, mmning art squdent studs

Carnegie Museum of

Natural History Arizona-Sonora
Collection Manager: Marc L. Wilkon  Desert Museum
Tel: (412) 622-3391 Curator: David W. Thaver
4400 Forbes Avenue Mineralogist: Anna M. Domitrovic
Pittsburgh, PA 15213 Tel: (520) 883-1380
Hours: 10-5 Tues.—Sat., Fax: (5320) 883-25(M) _
10-9 F, 1-5 Sun., 2021 N. Kinney Road the editor. There is a
closed Mon. & holidavs Tucson, AZ 85743-8918 modest annual tee (lower than our
Specialty: Worldwide minerals & gems Hours: 8:30-5 Daily (Sept regular advertusing rates
7:30-6 Daly (Mar
Specialty: Arizona minerals L

%

& 5

Additional listings welcome!

Send vital intormanon. as shown. to

ellwme 28 January—F ebruary . |99
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lan. 16-19 Lakewood (Denver
area), CO
lan. 18-19 Loncord, CA
*l't-\ | 16 “. |I‘|T."'L “"'l“'l.“l\ }’.J-. il M
Lonvenhon Cir
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Specialist in gem crystals from Asia 223 Pasadena, TX

. N " 2 Havward, CA
and Africa; with a large variety of 9 Kansas City, MO

Rough & Cut from worldwide locales. SO, £
See us at:

Tucson Convention Center Feb. 14-16

San Antomo, |

Mountain Minerals International

P.O. Box 302 * Louisville, Colorado 80027-0302
Tel./FAX: (303) 665-0672

MINERAL IDENTIFICATION P
X-Ray Microanalysis using our in-house, state-of-the-art O L t Qﬁ blde

Energy Dispersive Spectroscopy gem imports, inc.
& SEM imaging services - inquire for prices | Fine mincrals &

58505000 , gems direct trom Brazil

Write tor | list of

Excalibur Mineral Company | QUEEL cut stoncs
1000 North Division Street - Peekskill, NY 10566 NS
Tel:(914)739-1134 Fax:(914)739-1257 KR O £

Ocecanside. NY 11572
516) 678-3473 * Hrs. by Appt

HAWTHORNEDEN

FINE MINERAL SPECIMENS
Thumbnail 1o Cabinet Size

WANTED TO PURCHASE—OLD COLLECTIONS

Open Mid-June to September
(Otherwise By Chance or By Appointment)

Three miles south of Bancroft, Ontario, on the West side of Hwy. 62

Wendy & Frank Melanson
L Amable, Ontario KOL2L0
Tel: (613) 332-1032 « FAX: (613) 3320585

- Blue Sky Minin UNDERSTANDING
e CRYSTALLOGRAPHY -

3

e FAN

For amateur collectors and mineralogy students aper -ven

X ; ——
Includes six crystal systems, twinning, Miller In -
i | i ' - g £ - 1
oflector Commercial & Fducationa diwoes, stere0grapns and more. |/ pages, over MK

e T 50 05 mectmaid O B =

Mineral Specimens from Mexici llagrams. >l postpaid. Uverseas add 5500
Wholesale /Retail » By Appt. Only JENNIE R. SMITH

= 4400 San Carlos Dr., Fairfax, VA 2030 ==




Glossary of Glossary of Mineral Species 1995 288 pages $18 +$2 post
= / by Michael Fleischer & Joseph A. Mandaring

MINERAL (\ Up-to-date information and references _ “le"'r from
SPECIES ! on all of the 3,600 currently ac L't'Pft‘d [he .""Jl'lh’rl”{‘:.:hilf

mineral species. A Basic Reference. Record

Toug WErs an viral b . ¥ e '.:
ough covers and spiral binding for PO. Box 35565 =

durability and easy use; 288 pages Tucson. Arizona 85740

Rare Species?
Common s

M 1 nera_ls? GUERRERO & VERA CRUZ AMETHYST

BEALTIFUL MINERALS
MEXICO, PERL, INDIA, USA ...
- Decorators - Collectors - Educators -
Specimens, | oose Cryslals, Huorescenis.

FJO BOI 621 4 COBRA STANDS / FETISHES | CABDCHONS

Rome, Georagia 30162-6214 JFANNF'S ROCK & JFWFIRY
Tel: 706-291-4618 5420 BISSONNET BELIAIRE. TX 77401
E-mail: Jendon6214@ A0OL.COM T13-664-2988 <Scnd S| for listn>

Now on The Web at the FABRE MINERALS Home Page' BEEERTIEL
Marie-
FABRE MINERALS s
Show
(Théatre)
C/Arc de Sant Marti 79 Local . -
08032-BARCELONA (SPAIN) UM A Munich
T (3) 4504478 - Fax (3) 4504745 B % Show

By Appt. only \ d {g;;%r;c:
L]

-

()m customers sav: Quality matenal,

accurate labels, excellent wrapping.” Find
out why! 82 brings 20 pages of listings,
33 puts you on our mailing hst for a year

Minerals Unlimited

P.O. BOX 877-MR
RIDGECREST, CALIF. 93556-0877

mI3>2D P ME—MN

No Catalog

Tucson
Show,
Executive
hwwLong

0N >3 M &

WASHINGTON, DC AREA
« BUYING & SELLING GREAT MINERALS

AT SHOWS. BY APPOINTMENT IN | I EAI_I l I E
VIRGINIA. AND BY MAIL (NO LISTS)
« SEE ME IN TUCSON. E.I.. ROOM 233 i . - a
| Choice crvstalline foliated pure veins.
C. CARTER RICH iy R

—FINE MINERALS— San Jose Mine, Bolivia

« CAREFUL ATTENTION GIVEN YOUR x X %
APPRAISALS AND CONSIGNMENTS

« | AM LOOKING FOR COLLECTIONS Over 900 Mineral Listings plus Boxes & Supplies
TO PURCHASE FOR CASH! —Send three stamps for complete catalog—

PO BOX 69 | DAVID SHANNON MINERALS
- 1 7 7-6373
\ALDIE, VA 20105 (700 W70/ 6649 E. RUSTIC DR. MESA. AZ 85215 (602) 985-0557 Phone/Fax

—

UNUSUAL CRYSTALS
FROM
AROUND THE WORLD FINE MINERAL SPECIMENS

BUY-SELL-TRADE
35 MINUTES FROM DETROIT AIRPORT
CORUNDIUM IS OPEN BY APPOINTMENT

OUR SPECIALTY!

NORTH STAR MINERALS

i SPECIALIZING IN THE MISSISSIPP| VALLEY-TYPE
0. Box 21: DEPOSITS OF SOUTHERN ILLINOIS

Pittstown, N_J. 08867 . C. LB
Phone/Fax (908) 806-3339 0SS ihe

; . 7249 Woodlore Dr
e W. Bloomfield, MI 48323 « Tel./Fax: (810) 926-9929

Michigan




WRIGHTS

Fine Mineral Specimens!
‘We Buy Collections!

[Rock
SHOP

X &

Feb. 3-15
91-. u o

O .
A & . "3
el LL~&d

"
Bl Y

e p.'i'*ul'u.-

Iy 3K I

AL, £0-£0

May

| 3612 ALBERT PIKE, HOT SPRINGS, AR 71913 - Tel: (501) 767-4800

Monteregian Minerals

rare J-p:'t'h.'n & mucromnerals

A r B

Lind 1 T
P.O. Box 577, Dorval, Québec
HYS 5W4 CANADA

G. Carlo

‘Fiovavant:

mineralogist

Colusite Carrara

1920 Via Pie di Marmo
Rome, ltaly
Hours: 10-1 and 57 Mon.—-Sat

Phone: 06-6786067

NO MAIL ORDERS PLEASE

See us at the Munich Show. =2 416

Fiue
Mineral Sperimens

+ Bpreializing in ®

.- Brrenl Lrlll'l!'ﬂll'ﬂ.

Afahan & Pakistani

|
Veamatite Mincrale

lisle imsurd. -

#i. Ohodda

#Box 51
Short Hills, N.J. n7n7s

(201 467 -N212

—
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Collecting the Natural World

Legal Requirements & Personal
Liability for Collecting Plants,
Animals, Rocks, Minerals & Fossils

by Donald Wolberg and Patsy Reinard

Learn the vital legal
intricacies of col-
lecting natural ob-
jects on public or
private lands in the
United States. This
concise resource
provides practical
guidelines and basic
information on all
existing laws, rules, and regulations which
affect collecting. Written by a well-
credentialed team of public lands lawyer
and paleontologist to assist professionals
and amateurs alike in understanding the
letter of the law. Add this indispensable
resource to your library

COLLECTING THE NATURAL WORLD

280 pagese 6 x Y < paperback

ISBN 0-945005-20-2 « $24

(OLLECTING
RATURAL
YORL D

L0 PP OOe

Order from your favorite dealer or call:
Phone 1-800-795-1513
FAX  1-520-798-1514

EOSCIENCE
RESS, Inc.

Tucson, Arizona

[ODAY'S THE DAY

Stop Smoking

L)
0Am¢ricnn Heart Association

1Schooler’s

Minerals & Fossils

|

||| Choice Specimens for the

! Collector and Museum
Shows Only

gl . . . . g .
Please Write with Specitic Wants
Buying Single Specimens &

Collections
Pi() BOX 1032 BL1 E SPRINGS. 80D 64000

BlGl 931-1576




Announcing a breakthrough in hand-held, ultraviolet lighting

‘A Nice Find’

INTRODUCING THE Fl{;ﬂ[llilﬂlli‘il mineral specimens

uperBright & L

Buy! Sell! Trade!

Inlermabonagl & Doinesiu

SPEAOITEenS

lightweight lamp sets the quality standard for short wave ultraviolet
lights. Get the brightest-ever fluorescent colors from your

SO mmneer dred 1

: Specializing in aesthetic'
Designed by a mineral collector for mineral collectors, this durable, miniature and small cabinet specimens

minerals and much more: FR EE CATA LOG

@ Instant start-up with AC or optional battery pack
@ Strong aluminum housing

@ Ergonomic design with adjustable handle

@ Superior Hoya Optics filter

$385.00 plus shipping and handling. Major credit cards accepted

To order, call or fax: 206/228-9988

¢-maul: uvsystems @ aol.com

UV SYSTEMS, Dept. MR, 16605 127th Avenue S.E.. Renton, WA 98058-5499

Nikhil Gems 22 Years.of
BEAUTIFLL Moncah from Indha. ALL KINDS EXCLL STV THE MINERALOGICAL RECORD

W AR ALTT AVANSITE. NATH ; Mint condition set includes Vols. 4 theu 27

E.R. Ruckdeschel
4715 Northside Dr. NW

Rufy & Sap

SIRHID GF % 11819, Dharina- Viskal - 4 80 Sepramses Kosd, Vimhe: S000s Adanta, GA 30327 2 Tumage Lane, P

IS A Tel 9122-02-200 & W70 Falk 91200 laladnd & 35977

Ta

132 issues $800.00 ALTHOR

BOO

PRODUCTS

688-2693 - FAX (203) 830-6064

Mineralogical Record Inc. Advertising Information Editing, advertising
Board of Directors All advertising in the 4631 Paseo Tubutama
Terry C. Wallace (Pres.) Mineralogical Record mus! be Tucson, AZ 85750

Dept. of Geosciences pad in advance of the closing 520-299-5274
Univ. of Anizona date. Telephone orders not
Tucson, AZ 85721 accepted. Write 10 the editor for ' oreign Payments

Remittance may be made in local
Marshall Sussman (Vice Pres.) rates aminanc dy D€ M0e »a

currency, al prevanir change

618 Hartrey . | e T

Evanston, IL 60202 Jan.-F DC"N""H dates: o rates, :v-"mu surcharge. to the
Patricia A Carlon (Secr an.-re ssue VCL. 10 ollowing people

p March-Apni i1ssue Dec. 15

110 E. Emerson M E : Belgium
Bloomington, IL 61701 ay-June issue eb. 15 5 :
9 : July-Aug. issue April 15 aul Van Hee

Thomas M. Gressman (Treas.) Seyr Ot iois Sune 18 Marale: 43

7753 Emerald Peak ND‘: DEC: I:E;':..ll_JlF: AJ " +;___1 B-2900 Schoten

Littieton, CO 80127 s g- 1

Anthony R. Kampf An additional 20 days past the Canada -
Mineral. Section closing date are allowed in which M; J. W. Pest ”
NETLJ-"H.I H‘ETD“I' MUSEU’T‘ advertisers may make C"“‘&"QE‘: 16 DWDWDEG‘ ._,#Ff,;_'.l'-;- -
900 Exposition Bivd (excluding size changes) in ads Don Mills. Ontano M3( NH
Los Angeles, CA 90007 already paid for Great Britain
Mary Lynn Michela . Paul Lowe
7413 N. Mowry Place Design P Endsleigh
Tucson, AZ 85741 VORI - Ve 50 Danvell Road
George W. Robinson Graphic Production Truro, Cornwall TR1 2DA
Mineral Sciences Div.. NMC Capitol Communications
1926 Mernvale Rd Crottion. MD Italy .
Ottawa, Ontario K1A OM8 _ Renato & Adnana Pagano
Abraham Rosenzweig Printing P.O. Box 3
PO Box 16187 Cadmus Journal Services I-20092 Cinisello Baisamo MI
Temple Terrace, FL 33617 Easton. MD Japan

Wendell E. Wilson Color Separations Bon Earth Sciences
4631 Paseo Tubutama Hollis Phototechnics Toshishiro lwamoto
Tucson, AZ B5750 Tucson AZ 42-2 Sendagi, 2-Chome

Volunteer Coordinators Circulation Bunkyo, Tokyo 113

Eastern U.S. P.O. Box 35565 Netherlands

Charles & Marcelle Weber Tucson, AZ B5740 W. J R Kwak

1172 West Lake {ve 520-297-6709 Kabeljauwallee 23

Guilford. CT 06437 6865 BL Doorwerth (Gid

Norway & Sweden
Geir Wik
N-2740 Roa
MNorway

South Africa
Horst Windisch
30 Van Wouw Street
Groenkioof, Pretona
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Searvching the world . . .

. . . to bring you the finest in mineral specimens
and meteorites at competitive prices.

* Fine Display-Quality Mineral Specimens,
Rare Species, and Fluorescent Minerals:
Send for our lists of thumbnail, miniature, and
cabinet specimens. First quality mineral specimens for
collection and display, plus rare species for systematic
collection, reference, and research. Fluorescent
minerals are available for display and systematic
collections

Micromount and Specimen Boxes of
All Kinds:

Boxes: Separate listings are available detailing prices
and sizes of micromount. Perky Boxes, plastic
magnifier boxes, white cotton-lined specimen boxes,
display stands, gem display boxes, palecomagnetic
sampling cubes, showcase boxes, white folding boxes,
display bases, etc.

Meteorites, Tektites, Moldavites,
Fulgurites, and Trinitite:

Specimens of all sizes for private collections and
institutional display, from worldwide localities. New
and used books also available.

Mineralogical Books:

Send for our separate price list with information
covering new books on mineralogical subjects, as well
as older, out of pnnt mineralogical and geolog)
books.

Back Issues of the Mineralogical Record:
Ask for our ]intn"u!: of out-of-print issues currently in
stock. Send us your want list, if vou need back issues
to complete vour set. Send us vour offers, if vou have
back issues available for sale

Worldwide Mail Order Service:

For more than 35 vears, since 1959, we have been
supplving Minerals, Meteontes, Books, Boxes, and
Back Issues of the Mineralogical Record to collectors
around the world. Orders can be placed by mail,
phone, FAX, or e-mail—addresses are given below

Price Lasts:

Send very large SASE for price lists on any of the
above subjects. Non-USA, send two International
Reply Coupons. OR Check out our new web
sitec on the internet to see price lists and color
I,"Il'l[!tl.'lgf..ll,'ll'l'\: h[[rl / /S WWW. MINresco.com

Mineralogical Research Co.

Eugene & Sharon Cisneros
15840 East Alta Vista Way, San Jose, California 95127-1737
e-mail: xtls@minresco.com ® PHONE: 408-923-6800 « FAX: 408-926-6015
Look for our booth at major Western U.S. Shows
A Division of the Nazca Corporation
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ONE OF THE WORID'S PREMIER CRYSTAL COLLECTIONS
Featuring Gem Crvstals, Gold Specimens and Hundreds of Worldwide Classics
Hundreds of Specamens PPriiced under S 1,000, Wrate oy | 18t

O rder vour 96 munute Video! (see below

v ;
| - . % [ i 1 " " 5 ' " \
COMICCT IO l L i) L1 { W) 111.110 I 1111 1511 (L] N\

You can preview this collection with a 96-minute, professionally prepared video This live-action presentation features 18(
specimens, individually fimed, and 35 mine location photos to illustrate the history and workings of many great mines and their
crystal treasures This unique, educational video graphically illustrates the 12 criteria used o assembie this worig-class collechio
To order your video send $29.50 plus $2.50 postage

Dr. Wendell Wilson in his video review in M.R., Nov/Dec 1992, The video offers an opportunity 1o see and study Proctors

p. 504, says “The collector of aesthetic mineral specimens will exquisite specimens at leisure. Many are pictured on slowly
find much to savor in Keith Proctor's video catalog of his revolving turntables, allowing all sides of the specimens 10
collection. . it really delivers in terms uf extraordinary be seen, and their three-dimensional shapes to be fully
mineral images and specimen information and will stand for realized, as reflections play across crystal faces and gemmy

many yea's to come as a historically valuable documentation interors this really is one of the best private collections
ever assembled.” Video Review: Nov/Dec 92

! of one of the great private collections of our ime."

EITH PROC TOR
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