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AMETHYST cluster, 12.2 cm
(4.8 inches), one of the finest
ever found in the Amatitlan area
of Guerrero State, Mexico. See
the article in this issue. Wayne
'hompson specimen, collected
in 1998; Jett Scovil photo.

Frontispiece (page 4)

'he Candelania mine, San Pedro
Corralitos district, Chihuahua,
Mexico, ca. 1907. Photo

courtesy of Peter Megaw
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TDexico- IV

Here we are again with another Mexico Issue in our series—a
reminder that, despite the wealth of mineral specimens surging
forth today from places like China, Pakistan and the former Soviet
Union, Mexico is still fertile ground for the mineral collector. The
three famous localities covered in this issue—the San Francisco
mine, the San Pedro Corralitos mines, and the Guerrero ame-
thyst mines—are all either currently producing specimens or are

still easily capable of doing so for the skilled collecting professional.

The mineral localities of northern Sonora and Chihuahua re-
semble those in the contiguous desert region of Arizona. Secondary
lead deposits, weathering to significant depths in an arid environ-
ment, produce beautiful minerals like wulfenite, cerussite and
mimetite in abundance. The San Francisco mine may well be the
world’s single most prolific locality for fine wulfenite specimens,
and San Pedro Corralitos has certainly produced the world’s most
voluminous run of botryoidal mimetite, all of it from a single
pocket! Further exploration at each of these localities may well
yield new bonanzas in the future, inasmuch as the productive zones
have by no means been exhausted. Farther south, in the lush green
hills of Guerrero state, a large tract of mountainous land riddled
with amethyst veins has yielded many fine specimens since 1930
(including the cover specimen, found in 1998). In fact, specimens
from all three of the famous localities described in this issue have
been found in such abundance that they are still readily available
today on the mineral market. Although the mineralogy is uncom-
plicated, we hope these articles will help collectors appreciate their
specimens even more, through a deeper knowledge of the geologi-
cal and historical context.

Each of these articles contains never-before-published first-hand
information, often in the words of the people who actually made
the big discoveries. Manuel Ontiveros, at 82 years old, is “living
history,” and it has been great to work with him on the Guerrero
amethyst article. The same may be said of the much younger
Wayne Thompson. It happens that I taped an interview with Wayne
back in 1976 in which he described in detail his adventures at the
San Francisco mine when they were stll fresh in his mind
(fortunately 1 was still able to find the tape, which had been
gathering dust for nearly 30 years!)

We are continuing our tradition of making 300 hardbound
copies in bonded leather available, at the low price of $50 plus
postage. These hardbound volumes are ultimately going to make a
truly wonderful set for the collector, so I strongly recommend that
interested readers obtain all four of them published so far while we
still have a few of each in stock. Once they have sold out and are
obtainable only on the secondary market their prices will no doubt
escalate. So start your set now, and sign up to have us reserve for
you a copy of each future hardbound edition. And you can also sign
up to have us mail you one or more extra copies of the softcover
editions as each 1s published.

Right now we have at least two more Mexico Issues well along
in preparation, and several more have been blocked out with
proposed tables of contents. (I won’t spoil the suspense by telling
what they will contain!) These issues often require much research
by the editorial staff, because potential outside authors on such
esoteric localities are difficult to find. But being in Tucson we have
some significant resources to draw on, including our close proxim-
ity to Mexico itself, the incredible Miguel Romero mineral collec-
tion at the University of Arizona, the unique files of Tucsonan Peter
Megaw and his extensive knowledge of Mexican localities, the
photo hbrary of Jett Scovil just two hours away in Phoenix, and a
great many kind people who are willing to share their experiences
and memonies with us. And a few of these people are actually
writing articles too! [ remain very excited about this series, and |
look forward myself to each new entry. My sincere thanks to Peter,
Jeff, our color-work donor Philip Rust, and everyone who has
helped us out thus far.

So it’s that ime again, as you hold the latest Mexico Issue in
your hands. Make your way to that big leather easy-chair (the one
with the steer horns mounted on the back). Stoke the stone
fireplace with a few more mesquite logs to keep it burning brightly.
Pour yourself a small crystal glass of sipping-tequila. Then warn
the other mineros and barreteros (miners and drillers) not to bother
you for a while, as you settle back to enjoy another vicarious

journey to some of Mexico’s most famous and most productive

mineral localities.

Wendell E. Wilson
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Candelaria mine, San Pedro Corralitos, ca. 1907




Famous mineral localifies:

an Pedro Corralitos
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Wendell E. Wilson
The Mineralogical Record
4631 Paseo Tubutama
Tucson, Anzona 85750

Yellow mimetite crystals from Namibia and China are considered to be the
finest examples of the species, but attractive botryoidal specimens are so
different in appearance that they tend to be judged separately. The best
examples of bright yellow botryoidal mimetite from the 1968 San Pedro

Corralitos find are treasured for their own unique beauty, and are
considered to be the best of their type.

LOCATION

The San Pedro Corralitos district is located in the Nuevo Casas
Grandes municipio in northern Chihuahua, Mexico. In the old days
it was reached by the Rio Grande, Sierra Madre & Pacific Railroad
to San Pedro Station, 118 miles from Juarez, Mexico, across the
Rio Grande from El Paso, Texas. Today the mines are easily
reached by a well-maintained dirt road. Altitude in the mine area is
about 5200 feet, and the climate is dry and semi-arid. The mines lie
in a clump of low hills, the highest of which is San Pedro Peak,
rising about 1000 feet above the surrounding plain.

MINE WORKINGS

Of most interest to the mineral collector are the Congreso-Le6n
workings, wherein the fabulous mimetite pocket of 1968 was
discovered. These workings are extensive and include several

impressively large stopes measuring up to 100 x 150 feet, some of

which are open to the surface. The orebodies contained oxidized
lead ore. Most of the known ore chimneys in the area are located in
the Congreso-Le6n mine, confined to an area of about 400 x 800
feet. The workings consist of 14 levels 40 feet apart and extending
to a depth of about 420 meters (1365 feet). These are accessed by
two main vertical shafts (the Congreso shaft to the 5th level, and

*5 e

the Laird shaft to below the 8th level) and an inclined shaft. Level
12 and below are flooded (as of Alvarez, 1970).

The Le6n Group of mines includes the Ledén, Congreso and San
Celestino mines (not yet interconnected in 1907) in the southern
part of the property. Orebodies are irregularly shaped and carry
gold, silver and lead in the gouge (which varies from almost pure
quartz to half quartz and half iron oxides). These orebodies occur
in contact zones between limestone and porphyritic felsic intrusive
rocks, although there is little contact metamorphism present; the
zone appears to have afforded channels for ore-bearing solutions.
Ores are oxidized to a depth of 335 feet below the present water
table. The best and largest orebodies have been found where dikes
intersect with more massive intrusive bodies. Orebodies in the
Congreso mine occur over a 1000-foot extent as measured along
the contact zones. The main orebodies occur in one particular bed
of fossiliferous limestone along several intrusive contacts

Shortly after the turn of the 19th century, two 16-inch drill holes
were sunk for the purpose of pumping water in order to lower the
water table in the mines. On the average, a pumping rate of 1000
gallons per minute lowered the water table by 3 feet per month.
Rogers (1907) wrote: “ At a level where extensive cavities exist the
water level will lower slowly, whereas where there are few cavities
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the water level will be lowered rapidly. The large cavities, of
course, are indicative of large bodies of [oxide| ore, so that there is
likely to be compensation for slow progress.”

The Porvenir mine opens on some iron oxide outcrops about
1500 feet north of the Congreso mine. A few small bodies of high-
grade oxidized and sulfide lead and copper ore were found in these
oulcrops

The Candelana Group of mines includes the San Pedro, Durita,
Candelana and San Librado mines (along with a number of other
small workings). They are situated in low hills to the north of San
Pedro Peak, about 4 miles from San Pedro Station. The country
rock is impure himestones and shales interspersed with extrusive
trachyte bodies and trap dikes, accompanied by mineralized fissure
veins generally less than 18 inches thick. The San Librado vein is
apparently an extension of the San Pedro vein, thrown southward
by a fault

The San Pedro vein was mined extensively from the surface on
down, over a 700-foot distance along the outcrop. The first level
adit (782 feet long) intersects the vein at about 45°. Drifting north
and south on this level for over 700 feet encountered ore. Near the
point where the adit meets the orebody a shaft from the surface
extends to a depth of 242 feet, from which level an inclined shaft
connects to the surface.

The San Nicholas Group includes the San Nicholas, the Cobriza
and the 99 mine, all situated west of San Pedro Peak, probably on
the same vein. The geology is similar to that of the other veins; in
places the “pay streak™ of the vein was 1 to 2 feet thick.

The San Benigno Group includes the San Benigno, La Cortada,
Los Luises and La Llanura mines, all situated a short distance north
of the San Nicholas mine. Only the San Benigno produced much
ore before 1907, consisting of sulfides with a little gold.

Juarez

Figure I. Location map showing
the railway route and the current
highway route from Juarez/El Paso
to the San Pedro Corralitos area.

Figure 2. Mines in the San Pedro
Corralitos district, situated around
Candelaria Peak (Cerro Candel-
aria).
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HISTORY

Mining History

The first “modern™ ore production at the Congreso mine took
place in 1885 when the mine was acquired by E. D. Morgan and
Associates of New York, who formed the Candelaria Mining
Company, although there were certainly earlier, more primitive
operations on the site. The Candelana end of the property was
worked first, and it was not until after 1895 that serious attention was
paid to the Congreso-Leo6n end, except for the “Old Le6n™ workings
which date to the earliest days of the camp. In 1907 the Candelana
Mining Company controlled a total of 266 claims of 1 hectare each,
surrounded by a blanket location covering a total area of 1157
hectares (2858 acres) within the San Pedro Mining District.
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Figure 3. Entrance to the Old Leon workings,
August 1991 (Peter Megaw photo).

After 1900 work was carried out at the Congreso mine and also
at the Old Leon mine. As the ore zone was followed south, the New
Congreso (or Laird) shaft was sunk and became the principal
working shaft. By 1909 the Candelarna Mining Company was
shipping 90 carloads a month of carbonate ore from the Congreso
mine (mainly from the Bonanza and 49 chimneys). By 1910 seven
orebodies had been discovered, all of them ore-bearing down to the
water table, and giving evidence of continuing ore mineralization
farther downward. These included the Bonanza, Morgan, Dwight,
Reeves, Pilota, Avalos, Espinoza, Garcia and Garcia Extension
bodies, some of which joined at depth to form one chimney.

Work in the area generally ceased by 1913, except for very
minor surface work by small lessees and the occasional prospect-

ing work by vanous mining companies. Because of the inflow of

ground water, mining was never able to proceed below the 400-foot
level, despite various pumping operations aimed at ameliorating
the water problem. At the time of the shut-down two large steam
pumps were about to be installed, but they were instead abandoned
on the site and never used.

In 1926 a lease contract was negotiated with the Penoles Mining
Company, under which there would be a 50-50 division of profits.
Mining operations resumed in 1927 under the supervision of
Penoles. A small orebody was opened first but the grade proved too
low to profitably ship. Another orebody (the Dwight) was discov-
ered, extending from the 4th to the 6th level, and it proved to be of
higher grade. Exploratory drilling revealed other orebodies (named
the Bonanza, Espinoza, and Morgan orebodies). Nevertheless, the
company was unable to develop a profitable orebody before the
option deadline, and all mining was again shut down in April 1928.

¢

Figure 4. Headframe over the Laird shaft of the
Congreso-Leon mine in the 1940’s. Photo cour-
tesy of Peter Megaw.




Figure 5. Ruins of the surface workings of
the Congreso-Leon mine, August 1991. Rem-
nants of a small wooden head{rame over the
Laird shaft are visible at left. Peter Megaw
photo.

Figure 6. Ruins of a small smelter building
at the Corgreso-Leon mine, August 1991.
Peter Megaw photo.

Figure 7. Abandoned church near the Candel-
aria mine, August 1991. Peter Megaw photo.




Figure 8. Another opening to the Old Leén
workings, August 1991. Peter Megaw photo.

Figure 9. The Old Leén (background) and Congreso (foreground)
dumps in the 1940’s. Photo courtesy of Peter Megaw.
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Figure 10. (Above) The main Can-
delaria mine shaft and dump (1),
with the San Labrado Arriva work-
ings (2) above on the ridge crest,
excavations for the new Boiler
House in progress in the fore-
ground (3) and the Assistant
Manager's house (5), ca. 1907,
(Middle) Buildings adjacent to the
Candelaria mine ca. 1907: offices
(6), warehouse (7), Mine Manager’s
house (8). hotel (9). (Below) Front
side of the Candelaria mine hotel
(ca. 1907), where visitors to the
mine were boarded. Photos cour-
tesy of Peter Megaw.
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Figure 11. Mine building associated with the
Congreso-Leon mine in the 1940%. Photo cour-
tesy of Peter Megaw,

Minor amounts of ore were shipped in 1936-1944 by the Hemly
and Blackwell mining companies.

Further exploration was evaluated by Wisser (1946) for the
Eagle Pitcher Mining Company, headquartered in Joplin, Missouri.
The Bonanza chimney was thought to persist to at least 30 meters
below the 8th level. Eleven other chimneys discovered by that date
had already been mined to or near the water table, but were never
explored at depth, and another 10 chimneys had produced appre-
ciable ore. Geologic mapping indicated that the chances were good
for the extension of the ore chimneys for several hundred meters
below the lowest workings. Apparently explorations continued
through 1949, dnlling from lower levels that had been dewatered
with great difficulty and heavy pumping.

Eagle Pitcher tried to operate the mine in the early 1950's bul
had great difficulty with water control, and the irregularity of the
orebodies rendered exploratory drilling inherently inconclusive
(Alvarez, 1970). McCarthy (1953) reported that at that time the
lowest working level was the 850-foot level, and that a shaft had
been sunk from that level to 1050 feet. Exploratory drilling had cut
the Bonanza orebody at a depth of 1400 feet below the collar and,
remarkably, the ore was still found to be oxidized at that great
depth. The mine had shown a profit of 349,000 pesos for 1952, but
was reduced to break-even and was predicted to soon show a loss.
Operations were suspended in 1953 (Villasenior, 1963).

In 1961 the Candelaria Mining Company merged with the San
Luis Minming Company under the name of Minas San Luis S.A,
which became Luismin in 1962. In 1991 the property was still held
by Minas Luismin S.A. de C.V., which had become Mexico’s third-
largest mining company. Nine claims covered the old productive
part of the district, but most were under option to Minas Luismin
(Megaw, 1991). Wheaton River Minerals, Ltd. acquired Minas
Luismin in 2002.

During its productive years the San Pedro Corralitos district
yielded a total of about 1 million tons of oxide ore grading 7%
lead, 7% zinc, 1.5% copper, 219 grams of silver per ton, and from
| to 6 grams of gold per ton.

Figure 12. Mineral dealer Benny Fenn, who
explored part of the abandoned Congreso-Leon
mine in 1968 and made the famous mimetite
discovery there. Kent England photo.

The 1968 Mimetite Discovery

In 1968 mineral dealer Benny Fenn decided to do some explor-
atory work in the deep underground workings of the Congreso-
Leén mine, workings that had lain abandoned and had been slowly
deteriorating since the 1950’s or earlier. The deepest workings
there reach 1,400 feet but the lower 200 feet of the mine were
flooded at the time. Furthermore the timbering in the main inclined
shaft had been burned out at some time in the distant past, a
hindrance that would have stopped most people.

Benny, however, lowered himself 900 feet down the incline on
ropes. He noticed much evidence of mimetite mineralization
showing all along the incline between the 8th and 9th levels.
Leaving the incline on the 9th level, he ultimately found a showing
of some mediocre mimetite in a wall of the old San Pedro mine




Figure 13. Cross-section through
the pipe-like orebodies (red) of the
Congreso-Leon mine. Note the
“calcite cavern” indicated between
the 1st and 2nd levels (after Wisser,
1944).

Figure 14. Three-dimensional block
diagram showing the relationship
between dikes and ore pipes in the

Congreso-Leén mine (after Wisser,
1944).

section (onginally an independent mine which was later connected
with and absorbed into the larger Congreso-Le6n mine). He began
digging into the wall, following a narrow vein; the mimetite got
better and better until the vein suddenly opened up into a huge
room about 40 feet long, 20 feet wide and 30 feet tall between the
8th and 9th levels, completely lined with the most beautiful
botryoidal yellow mimetite anyone had ever seen!

Being a skilled professional at mineral collecting, Benny was
able to extract over two tons of fine specimens with very little or no
damage. He began wrapping and packing them carefully, then had
to find a way to get them back up to the surface. Ultimately he had
a hoist built over a nearby vertical shaft (probably the Laird shaft)

to raise specimens so that he could continue to carefully clean out
the room for the next three months until he had completely stripped
the walls and had collected all that was to be found.

Naturally the mineral world was excited to see such a large
number of exquisite specimens of beautiful mimetite, and the
prices were such that even collectors of limited means could obtain
at least a small example. It was several years before mineral dealers
and rock shops across the country had sold most of the find, and
during that time window (1969 to ca. 1975) it was possible to
obtain superb specimens in any size at very reasonable prices. The
quantity was such that even today fine specimens occasionally
appear on the market; at the 2004 Denver Show several dealers

12 ¢
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Figure 16. (below) Some of the
workings in the Congreso-Leén
mine; the main inclined shaft is
shaded (from Wisser, 1944),

Figure 15. (above) Geology of the Congreso-
Ledn mine area. The anticlinal structure domi-
nating the area plunges to the southeast, and is
cross-cut by dikes (green) and parallel intru-
sions (tan). The westernmost cross-cutting dike
is called the Barrier dike because of its signifi-
cance in ore control. The main body of the
parallel intrusions (tan) is called the Congreso
dike, and the fault shown is the Don Abraham
fault. (After a hand-drawn unpublished map
by Wisser, 1944.)

(including The Arkenstone and Knstalle) had a total of perhaps
three flats of fine old specimens available.

GEOLOGY

The country rock in the district consists of Cretaceous thin-
bedded limestones and shales that have been injected with felsic
eruptive rocks, the largest mass of which is the granodiorite
laccolith forming San Pedro Peak near the center of the property.
Later more mafic diorites and hornblende andesite porphyries
intersect the sedimentary rocks and the earlier eruptive rocks.
These intrusions were probably contemporaneous with fissuring

which facilitated the emplacement of ore veins north and west of

San Pedro Peak. The contact zones between eruptive rocks and
limestones in the southern part of the district include some
important carbonate-replacement lead-copper-zinc-gold-silver
orebodies, especially those of the Le6n Group.

Mineralization occurs in two general zones: one at San Pedro
Corralitos proper on the southeast side of San Pedro Peak (princi-

pally the Congreso-Le6n mine), and the other to the northwest of

the peak at Candelana.

Large vertical chimneys containing oxidized sulfide ores occur
along the hangingwall contacts of major northwest-trending dikes,
and feed horizontal mantos. The mines lie along the axis of a
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Figure 17. Mimetite, 3.9 inches wide, from San
Pedro Corralitos. Philippe Henrissat collec-
tion; JefT Scovil photo.

Figure 158. Mimetite, 4.6 inches, from
San Pedro Corralitos. Houston Mu-
seum of Natural Science collection; JefT
Scovil photo.

Figure 19. Mimetite, 4.6 inches, from
San Pedro Corralitos. Sandor Fuss col-
lection; JefT Scovil photo.




Figure 20. Mimetite botryoids (rare red-
orange color), 0.6 inches, from San Pedro
Corralitos. Martin Zinn collection; Jeff
Scovil photo.

Figure 21. Mimetite, 3.5 inches, from San Pedro
Corralitos. Miguel Romero ollection, now in
the collection of the University of Arizona;
Wendell Wilson photo.

plunging southeast-trending anticline. Andesite porphyry bodies
intruded along southeast-trending vertical fractures oriented paral-
lel to the vertical axis of this anticline. Cross-fractures also
developed and were intruded by andesite porphyries and later

lamprophyres. Mineralization took place along the hanging wall of

dikes located within flexures. Extensive recrystallization and marble-
1zation took place around the orebodies, and dikes near orebodies
have undergone chalky sericitic alteration. Fluorite dikes occur in
southwest-trending fissures but their relationship to ore mineraliza-
tion 18 not clear.

Mineralization i1s zoned concentrically about the San Pedro Peak
laccolith. The mineralized zone is high in copper near the intrusion
and becomes more lead-zinc rich with increasing distance from the
peak (Megaw, 1991). Skarns about the intrusion consist of fine-
grained garnet and diopside with pynite, chalcopynte and arseno-
pyrite. Dikes found within 30 feet of a mineralized orebody are
highly fractured and sometimes coated by iron oxide.

A small, unnamed prospect about 2 miles north of the Congreso-
Ledn mine produced a pocket of superb, gemmy-yellow wulfenite
crystals in the early 1970’s; it is sometimes labeled as the San
Pedro mine, though this i1s probably incorrect.

MINERALS

The Congreso-Le6n mine and others in the district were mined

out at a ime when there was little awareness of the value of

mineral specimens. Considering the large empty stopes, the num-
ber of orebodies, the depth of oxidation of the Pb-Zn-Cu-Ag
sulfides, and the normal mineralogical results of weathering such
ore veins in an arid chimate, we may well suspect that a vast
treasure trove of collectible secondary minerals was crushed and
smelted during the years of operation. What is left to us now is the

¢ |

result of the explorations of one man, Benny Fenn, without whom
almost nothing of the exciting specimen mineralogy of this remark-
able occurrence would be known. Appreciative as we are, we must
understand that what has been salvaged i1s no doubt only a
negligibly tiny fraction of what originally existed there. Conse-
quently the descriptions of the collectible species given below are
rather brief.

Mimetite Pb.(AsO,).Cl
Mimetite from the 1968 Congreso-Le6n find (8th-9th level) is
generally a bright lemon-yellow in the best specimens, grading

only shightly to a duller, grayer yellow in some specimens and a

greenish yellow in others. A few rare examples are a bright red-

orange, but never in large coverage on the matnx. The habit 1s
almost universally botryoidal, in attractive specimens up to about
10 inches. The luster, at its best, 1s a bright, almost sparkling sheen
reminiscent of the appearance of the well-known Kelly-mine
smithsonite. Inferior specimens have a flatter, less lustrous appear-
ance and a grayer yellow color. The high luster (composed of
microscopic crystal points covering the botryoidal surface) is
highly prone to showing bruises, nicks, scratches and rubs, so
much so that truly pristine examples are especially highly prized.

Elsewhere in the mine, where mimetite occurs with wulfenite, it
forms crusts of gemmy, pale yellow microcrystals and botryoidal
blebs of orange to red-orange color.

Wulfenite PbMoO,

Waulfenite is comparatively rare at the mine, and has been
collected mainly from the 5th level. Crystals are generally small,
usually under a quarter inch, but Benny Fenn recovered a very thin
crystal measuring almost 1.6 inches, on matrix (illustrated in
Panczner’s Minerals of Mexico but since broken). Smaller crystals
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Figure 22. Mimetite, 7.9 inches, from San Pedro
Corralitos. U.S. National Museum of Natural
History (Smithsonian Institution) collection;
Chip Clark photo.

Figure 23. Wulfenite crystal, 0.6 inches, from
San Pedro Corralitos. U.S. National Museum of
Natural History (Smithsonian Institution) col-
lection; Wendell Wilson photo.

may be thicker and highly lustrous and transparent. The color is
pale to brnight lemon-yellow (commonly) to yellow-orange (rarely),
and the habit thin tabular. All crystals show edges beveled by the
tetragonal pyramid, and some also show second-order pyramd
faces which, when approaching equal dominance, result in octago-
nal tabular plates. Crystals that are more than paper thin are
extremely rare and highly valued

Other Minerals

Benny Fenn reports finding attractive blue barite in transparent
crystals to | inch on the 4th level, and also blue botryoidal
smithsonite and arborescent cave growths of calcite and aragonite
elsewhere in the mine. A diagram of the mine workings prepared
by Wisser (1944) shows a large cavernous area on the second level,
atop two ore pipes, which is labeled “calcite cave™ and outlined by
a spiky delineation suggesting that the cavern 1s lined with calcite
crystals. Unfortunately no photos or further descriptions survive,
but the cavern is probably still there, undisturbed, after all these
years, and 1s well above the water table

CONCLUSIONS

I'he San Pedro Corralitos mines probably hold great potential
for specimen production in the future, inasmuch as they are
entirely in the oxide zone and have, for the most part, not been
explored extensively by mineral collectors. The orebodies above

the water table have been mostly stripped out, along with most of the miners would have called ore but was nevertheless rich in

their treasures in crystallized minerals, and yet Benny Fenn, in one specimens. A vast area of underground workings above the water
visit, was able to locate a substantial side-cavern that lacked what table remains to be explored and prospected for mineral specimens.
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Figure 24. Wulfenite, 1.9-cm crystal,
from San Pedro Corralitos. U.S. Na-
tional Museum of Natural History
(Smithsonian Institution) collection;
Wendell Wilson photo.

feet below the water table, where they are still intact and unmined;
exploratory drilling indicates that the oxide zone (i.e. the zone
containing well-crystallized secondary minerals) also continues for
hundreds of feet below the water table, throughout the unmined
portions of the orebodies. This represents an enormous potential
reserve of specimens that perhaps someday may be mined, if and
when technological advances sufficiently lower the cost of water
pumping. The same may be said for many famous oxide mines in
the Desert Southwest and adjacent Mexico, from the Rowley mine
in Arizona to the Los Lamentos mine in Chihuahua.

e

Table 1. Vein minerals found on the dumps of the
Congreso-Leon and Gachupin mines.

Vein Minerals

Adamite Goethite
Arsenopyrite Gold
Austinite Hemimorphite
Barite Malachite
Beudantite Mimetite
Calcite Smithsonite
Cerussite Sphalerite

Chalcopyrite Plumbojarosite
Chlorargyrite Pyrite

Chrysocolla Rosasite

[etrahedrite
Willemite
Wulfenite

Conichalcite
Fluorite
Galena

In addition, many of the known orebodies extend for hundreds of
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collection, with each specimen described in full, its aesthetic qualifications analyzed, and its locality of origin described, often
with interesting historical sidelights. Finally, a Selected Bibliography points the reader toward additional reading.

This book will be read with equal interest by seasoned long-time collectors and those new to the hobby. Produced
in association with Harry N. Abrams, publisher of the widely known and respected Abrams art books, the paper, binding
and production quality of Masterpieces of the Mineral World meet the same high standards. Size 9.5 x 13 inches,
hardcover, 264 pages.
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Famous mineral localities:

The Guerrero

JHmethyst Deposits

// Jeaiec

Manuel Ontiveros
10804 Bywood Drive
El Paso, Texas 79935

Wendell E. Wilson
The Mineralogical Record
4631 Paseo Tubutama
Tucson, Arizona 85750

Peter K. M. Megaw
IMDEX, Inc.
5800 N. Camino Escalante
Tucson, Arizona 85718

Some of the finest amethyst specimens in the world have come from the
remote mountains of the Sierra Madre del Sur of north-central Guerrero
State in Mexico. Few outsiders have ever visited this dangerous area,
known as much for opium production as for amethysts, but fine specimens
and high-quality gem rough continue to emerge periodically from many
small but similar deposits worked by the local people.

INTRODUCTION

The Guerrero amethyst mines are famous among mineral collec-
tors worldwide as one of Mexico’s two great sources of fine amethyst
specimens—the other being the Las Vigas mines in Veracruz (see the
article by Lieber and Frenzel in the Mexico-Ill special issue,
November-December 2003). Guerrero amethyst is easily recognized,
and distinguished from Veracruz amethyst, by the crystal shape and
coloration. At Guerrero the elongated amethyst crystals tend to be a
bit fat around the lower and middle area, and taper to typical quartz
terminations (Las Vigas crystals are rarely tapered).

The amethystine color—a deep reddish purple comparable to the
best Siberian amethyst—is generally very dark and rich in the core

of the central and lower area but fades to colorless/white at the
outermost zones and the termination (most Las Vigas crystals
become darker toward the termination, and are nowhere as dark as
the Guerrero crystals). Sharply contrasting phantoms are common.
Rarer crystals are concentrically zoned, with nondescript milky
outer zones concealing rnich purple intenors. Color patterns vary
greatly between occurrences and even within individual pockets;
many finds are sufficiently characteristic in habit or coloration to
be immediately distinguished from specimens from other pockets.

Crystal sizes in the 5 to 10-cm range are not uncommon, and
rare individuals over 60 cm and 45 kg have been found (Wayne
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Figure I. Map showing the approximate loca-
tions of several of the historically most im-
portant amethyst claims near Amatitlan. The
Sorpresa mine is in the same area, overlook-
ing the Balsas River.

Thompson, personal communication). Clusters tend to be some-
what divergent and highly attractive. The crystals are often found
coated by manganese oxide.

The rich color of Guerrero amethysts brings good prices on the
gem rough market. Sinkankas (1997) reported that fine faceted
gems to 200 carats have been cut, and that one pocket of crystals
may have yielded as much as $500,000 in gem rough!

The locality, first worked extensively in 1930-1933, is often
cited as the small town of Amatitlan (or sometimes the neighboring
town of lguala, or as the Rio Balsas distnct), but in fact the
amethyst has come from many veins scattered throughout the
mountains northeast of Amatitlan. These are mined by trenching
and tunneling to a depth of 8 or 10 meters; the workings are then
abandoned in favor of searching out new veins. Some of the more
prolific sites retain their claim names (Margarita, Valenciana, Palo
Verde, Santa Rita, mina Amatitlan, Altamirano, Rayas, Sorpresa)
whereas the names of many other diggings are now lost.

Mina La Sorpresa was mined for amethyst in 1997-1998 by

employees of Mike New, Wayne Thompson and Ruben Avila. The
Sorpresa property consists of a half-mile-long exposure of veins
running across a hillside overlooking a tributary to the Rio Balsas
(Wayne Thompson, personal communication). After extensive
digging into the refuse-filled veins they found that the major
pockets had already been removed and filled in at some time in the
past . . . perhaps when the mine went by another name. Neverthe-
less, they recovered some extremely fine specimens. including the
example shown on the cover of this issue.

Guerrero amethyst occurs in veins and pods related to Gold-Iron
Skarmn deposits that comprise what has come to be known as the
“Guerrero Gold Belt.” These contact metasomatic skarns occur in
Lower Cretaceous dolomitic limestones and calcareous shales of
the Morelos and Mezcala Formations, where they are intruded by
lower Tertiary granodiorite stocks. The skarns are dominated by
andradite-grossular garnet and diopsidic and johanssenitic pyrox-
ene. The skarns also contain significant amounts of specular
hematite and magnetite, with large pods of massive magnetite
occurring along the contacts between skarn and surrounding host
rocks. Most of the recent skarn discoveries in the region have been
made through airborne magnetic surveys which easily detect the
massive magnetite bodies through younger rock or vegetation
cover.

For many years, exploration of the region was impeded because
the majority of the ground (aside from a few small privately-held
claims) covering the known gold and amethyst deposits was
incorporated into the “Morelos Mining Reserve,” established by
the Mexican Government in the late 1970°s. Mining Reserves give
exclusive exploration and production rights to the government and,
although Mexican government exploration groups developed suc-
cessful exploration strategies for the region, they only followed
through in limited areas because nationwide policy turned against
public sector exploration funding. The Morelos Reserve was split
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Figure 2. General geology of the Amatitlan
area. The Nukay copper mines have yielded
azurite crystals.
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Figure 3. Other mines and depos-
its in the Amatitlan area, shown in
relation to the Massive Sulfide
Belt and the Guerrero Gold Belt.
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Figure 4. Author Ontiveros (teday
82 years old) as a young man, at
about the time that he was in-
volved in the early-1930’s amethyst
explorations described here.

into two pieces (North and South) in 1998 and sold to Grupo
Mexico (the successor to ASARCO Mexicana) and Teck-Cominco
(the world’s largest zinc producing company). These companies
(and certain competitors who obtained private ground within the
Reserve . . . including several amethyst claims!) paid handsomely

for the mining rights because they recognized the importance of

these deposits as bulk-mineable gold deposits.
Exploration efforts have burgeoned since the region was priva-
tized, and over 8 million ounces of gold have been blocked out in
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4 major deposits (Xochipala, Bermejal/Mezcala, Nukay/Los Filos,
and El Limon/Todos Santos) over the last few years. All are either
in production or will become major new gold mines in the near
future. Most of these deposits (and many more known skarns
which have yet to be adequately explored) have potential for
amethyst discoveries around their margins. Only the existing
amethyst claims are likely to be formally operated for specimens in
the foreseeable future unless someone can make a deal with one of
the major mining companies . . . or unless they abandon ground
outside of their principal areas of interest so that others can file
claims on amethyst occurrences. Nevertheless, greatly improved
access throughout the region may result in increased specimen
production by highgraders who are unconcerned about claim
ownership.

One of us (MO) was involved in the original discovery of the
Guerrero amethyst deposits. His story is as follows, with supple-
mentary data added in square brackets by the other authors:

DISCOVERY of the DEPOSITS

Amatitlan

I don’t remember the exact date, but it was around 1930. Sefor
Donato Retana, who lived in the small village of Amatitlan,
Guerrero, was a peasant farmer who raised corn in the mountain
highlands near Tenantla, a small town near Amatitlan. While ulling
the soil in order to sow the fields he began to find white and purple
crystals of quartz. Hoping to profit from the find, he took the
crystals to lguala, Guerrero, where his nephew Margarito Retana
lived. Because Don Donato didn’t know how to write, he asked for
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Figure 7. Exceptionally transparent amethyst
cluster on matrix, 7.5 cm, from near Amatitlan.
De Natura specimen; Jeff Scovil photo.

Figure 5. Cluster of
Amatitlan amethyst
crystals, 17.5 cm. Cal
and Kerith Graeber
collection; Wendell
Wilson photo.

Figure 6. Large amethyst
crystal cluster, 24 cm,
from the Margarita
mine near Amatitlan.
Natural History Mu-
seum of Los Angeles
County collection;

Van Pelt photo.




Figure 8. Amethyst clusters on ma-
trix, 20 cm, from near Amatitlan. Ed
David collection; Jeff Scovil photo.

Figure 9. Amethyst cluster, 15 cm,
from near Amatitlan. Norm and Roz
Pellman collection and photo.

Figure 10. Exceptionally rare Japan-law
twinned amethyst from near Amatitlan. Steve

Green collection; Wendell Wilson photo.

help from his nephew in filing a mining claim. The nephew took
advantage of the ignorance of his uncle by making the claim in his
own name, depriving his uncle of all rights. This caused a family
feud—very common in that part of the Sierras. Shortly they were
killing each other, one after the other, not just the men but also the
women and children, nearly exterminating the two families.

As Queretaro was famous for its lapidary industry, Sefior Donato
traveled there to enquire about possible interest in the newly
discovered quartz specimens. Because my family in Queretaro
needed amethyst for our own lapidary work, we made some wips to
visit Sefior Donato. There were two routes which led to Amatitlan:
one via the Balsas Train Station, thence by mule and on foot to a
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Figure 11. Extremely large cluster of amethyst
crystals, about 60 cm tall, collected by the
Ontiveros family from their claims near
Amatitlan, shown here as it is today in its
exhibit case at the Smithsonian Institution. In
the 1960°s this specimen was considered by
Smithsonian curator Paul Desautels to be the
finest amethyst specimen in the world. It is
pictured from a different angle in Desautel’s
famous book, The Mineral Kingdom (1968, p.
237). Photo by Ken Larsen.

mountain called Aguacatillo. When we traveled by that route the
climb took us about five hours. The other approach started at the
lztla Bndge, which crosses the Balsas River, and from there it was
a six-hour climb up to Amatitlan. The trail passes an old copper
mine, where we stopped to admire some beautiful azurite crystals
occurring as float in the soil, but we knew nothing about the value
of collector specimens in those days and were searching only for
gem material, so we continued on. [This was probably the site of
the present-day Nukay mine, some specimens from which did
eventually reach the market.

Some time later my father, Sefior Joagquin Ontiveros, staked a
claim of his own at Amatitlan which he named the “La Cufia.” It was
a lode claim situated not far from the mountain peak, and heavily
covered by vegetation. My father asked me to work the claim (since

he himself had other projects to attend to), and so, with the help of

some of his best workers, we began to prospect for amethyst crystals.
The claim began to produce very good crystals for us, a fact which
we tried to keep secret to avoid trouble from envious people. Our
work at the mine produced some very large crystals, some as large as
a Coke bottle, others even larger, and almost all having a deep
amethystine color. Not knowing much about specimen crystals, we
broke them apart to extract clean pieces of gem rough for facetting.

Later my father staked another claim in the high part of the
mountains. At this place, hidden by the undergrowth, there was a
system of crystal pockets in the rock. My father instructed me to
hire an engineer to survey the site preparatory to filing of the
official claim with the government. | named the claim the
“Margarita” in honor of my older sister [it is sometimes incorrectly
called the “Santa Marganta” claim]. During the course of his
surveying work the engineer called my attention to a chalky zone
with embedded crystals. | decided to dig at this site, and at a depth
of around 3 meters we found a sand-filled pocket containing a large
number of amethyst crystals. The Margarita mine proved to be near
one end of a long geological fault which has produced most of the
Amatitlan amethyst specimens.

Of course we didn't stop working at La Cuna. However, within
two months we began to have problems with envious people with
poor reputations. A friend of ours warned us in confidence that
these people were planning to attack us on the coming Sunday, and
that they were not known to make idle threats. We worked day and
night to conceal all signs of our work at La Cuiia, scattering rubble
and vegetation about to hide our activity. That night it rained in
torrents, which aided us in hiding the site. We left, and the site has
never been rediscovered. | am the last man who still knows where
It is.

Fearing that our enemies would be waiting for us along one of
the paths, we decided to make our way directly over the trackless
mountains, exploring as we went, and aim for the coast. We did
find an interesting occurrence in the mountains, at some distance
from the city of Chilpancingo. There were quite a few floater
crystals of amethyst scattered about, some of them having good
color, but we didn’t like them very much so we continued onward.

We passed by a small village called Campo Morado, where we
obtained some food. The villagers were familiar with the local
roots and forest plants, which were a great help to us. [Campo

e 34 e




Figure 12. Another cluster of Guerrero ame-
thyst crystals illustrated in Paul Desautel’s
book, The Mineral Kingdom (1968, p. 82).
Smithsonian Institution collection; Lee Boltin
photo.

Morado is known today as a major volcanogenic massive sulfide
district which has produced chalcanthite stalactites up to 15 cm in
diameter and over 1.5 meters long!| From there we continued
onward to a cluster of houses called Corral de Piedra, where we
found an interesting chalky formation containing amethyst crystals
of very good color. The soil was soft, and we were able to dig out
about 15 kg, which we divided into three loads; we could carry no
more because of the difficulty of traveling through the mountains.

Our trip on foot through the very beautiful, uninhabited moun-
tains took about a month. At one point, dying of hunger, we came
across a fairly large stream wherein a small dam had created a pool
full of fish. 1 joked to our guide that it was too bad we didn't have
any fish hooks. He said not to worry, and that we would eat soon.
Then he went off into the woods while | took a much-needed bath.
He returned with an armload of branches from some plant I didn’t
recognize, and carried them down to the pool. He then crushed the
branches with a rock and let the sap fall into the water. After a short
time the fish began to float to the surface, and we hurriedly
collected as many of them as we could. The guide told me that the
sap from the branches had a paralyzing effect on the fish for about
15 minutes. We prepared and ate the fish as quickly as we could.

We continued hiking, and came to a heavily wooded area where
we had to cut our way through with machetes; the leaves of huge
ferns were densely interwoven with the tree branches. | still don't
know how our guides managed to find their way; they said that the
sun and stars guided them. I believe that God was leading us down

the right paths. It took many more days to finally reach the town of

Atoyac on the coast. | then traveled on to Mexico City where | sold
the amethysts, reserving some for ourselves for facetting; my
companions and I realized a nice profit which we divided equally.
| was only 17 years old at the time, and this was an adventure that
| would never forget; despite the hunger and hardship, I wouldn't
exchange the experience for all the gold in the world.

[n time the claims passed to my brother-in-law, Javier Hernandez

of Queretaro, who worked them in partnership with a resident of
Amatitlan, taking out large quantities of amethyst. My family had
come to recognize the value of crystal specimens, and a great many
specimens were sold on the collector market. | was by then already
established as a mineral dealer in El Paso, Texas, and bought
crystal specimens from Javier. A particularly large one measuring
about 2 feet tall is now in the Smithsonian Institution collection—
it was considered by curator Paul Desautels (1968) and also by
Frederick Pough (1968) to be the world’s finest example of
amethyst known at that time. Another fine one (measuring about
12 inches) 1 sold to Senor Smith of the Adamas Rock Shop in
Youngstown, Ohio.

There were only two big bonanzas of amethyst among those
early claims, other than Sefior Donato’s original claim: La Cuia
and Palo Verde (where a very large pocket 20 meters deep was
found as a pod in decomposing granite, not in veins). What | found
at La Cuna was somewhat similar to the Palo Verde amethyst. In
general, however, the good specimen groups all came from the
Margarita claim; | never saw any groups come from the other
claims, only cutting-grade material.

Other Guerrero Occurrences

We used to go to Taxco to purchase lapidary-grade amethyst for
our work |amethyst from Taxco was known long before the
Amatitlan deposits were discovered]. One day while we were

eating at a restaurant in the Taxco market and examining our

Figure 13. Unusually transparent amethyst crys-
tal cluster, 7.6 cm, from the Amatitlan area. De
Natura specimen; Jeff Scovil photo.




Figure I4. A V-shaped cluster of
amethyst crystals, 7.2 cm, from the
Amatitlan area. Jim Walker collec-
tion; Jeff Scovil photo.

Figure 15. Amethyst crystals to 11
c¢cm from the Amatitlan area. West-
ern Minerals specimen; Wendell
Wilson photo.

purchases, a man told us he knew where there were many such
crystals. He asked us to meet him in Huitzuco, which we did, and
from there he took us to the Barranca [=valley] del Ocote area. He
led us up one of the barrancas some 5 km east of the town of
Huitzuco. There we dug out about 5 tons of massive amethyst
suitable for cabbing, and shipped it to our family headquarters in
Queretaro, but the potential of this locality had barely been
scratched. [Huitzuco is a famous old mercury camp. It was the first
place the Spanish found significant quantities of cinnabar In
Mexico, and they produced it clandestinely to circumvent the
Crown’s monopoly on quicksilver. Huitzuco 1s the type locality for
livingstonite. |

He told us that he had found also some good crystals farther up
the Barranca del Ocote which were similar to some we had shown
him from Amatitlan. He took us to some hills on the right side of
the valley, almost at its end, and we followed a dry arroyo until we
began to find purple and white crystals cropping out. Two sites
which we found had amethyst crystals of good size and color,
looking exactly like those from Amatitlan. We worked this occur-
rence for about six months and found a large quantity of crystals
which we sold as Amatitlans. We never filed a claam with the
government; we just worked the pocket zone until we reached the
harder, unaltered bedrock which was too much for our simple hand
tools. We divided the proceeds with our friends from Huitzuco,
who made out very well on the deal.

Before leaving to go north, | joined with my brother Alfonso
(who now rests in peace) to go on a trip, as someone had told us
that there were amethyst crystals visible on Pico de Oro near
Caballos in the state of Guerrero. After exploring the mountains
from bottom to top for a month, we finally had success: we found
an amethyst deposit on one of the peaks of an impressive mountain
range known as Filo Mayor.

Instead of horses we acquired two burros to carry our food and
mining equipment, and each weekend we brought in necessary
provisions. | remember that one Sunday we were planning some
new explorations to find a better deposit to work. We had just
settled on a plan which seemed interesting when two armed men
suddenly arrived and accused us of being spies. They took us deep
into the countryside to their leader, a foreigner (I don’t know what

his nationality was). Along the way we saw many people working
amid fields of poppy flowers, and in truth we did not know what
this was all about. The foreigners were thinking of killing us, but
someone we didn’t recognize approached them and told them that
we were miners, and that he had worked with us before. We were
then permitted to leave, although with an escort of guards. We
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gathered up our crystals and loaded them onto the burros. The
guards took us through the mountains until we came to a road
which could accommodate haulage trucks; there they left us, after
warning us that if we returned to the area we would never come out

again.

We had explored many places throughout Guerrero, and during
all of that time the local inhabitants always helped us with food and
by giving us places to sleep. It was very rare to have a mishap like

the one we had with the foreigners. The mountains had been free of

evil before that time, and one could travel everywhere without
danger. This was the last of our expeditions for amethyst in the
state of Guerrero.
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Famous mineral localifies:

The San Francisco ine
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The San Francisco mine in Sonora is among the world’s most
important and prolific wulfenite localities, having yielded well over
100,000 specimens since the early 1970’%. Beautiful examples of large,
thin, transparent crystals and clusters may be found in collections and
museums around the world.

INTRODUCTION

The San Francisco mine lies 12 kilometers by dirt road from the
village of Cucurpe, which in turn is about 50 kilometers southeast
of the town of Magdalena, Sonora, Mexico, and 110 km from the

international border at Nogales, Arizona/Mexico. The city of

Hermosillo, about 140 km to the south, is easily reachable from
Cucurpe along paved Mexico Highway 15.

Two old mining claims cover the immediate area: the San
Francisco claim and the San Felix claim. The wulfenite occurrence
takes its name from the former. The San Francisco claim, covering
about 10 hectares, is underlain by the mine workings; the much
larger San Felix claim, extending over 211 hectares, completely
encloses the San Francisco claim. Both are presently held by Rosa
Whitmire of Yuma, Arizona, widow of mineral prospector and
dealer John Whitmire; John was one of several prominent south-
western American mineral prospectors and dealers to have worked
in the San Francisco mine during the past four decades. Rosa
Whitmire may be reached through her associate Ing. Ruben
Rodrigeuz, to whom she has given power of attorney (Megaw,
1995).

When the fabulous wulfenite and mimetite specimens from this
locality first emerged on the specimen market in the early 1970's,
the source was most often cited as “Cerro Prieto” (White, 1972;
Bideaux, 1972), or “Sierra Prieto,” after the Cerro Prieto ridge of

dark limestone which rises more than 300 meters above the mine’s
portal, or perhaps after Rancho Cerro Prieto, owned and operated
by Don Pedro Trelles—the facilities of the mining camp lie on this
ranch. Although “Cerro Prieto” may still occasionally be seen on
older labels, “San Francisco mine™ had already begun to replace it
by the mid-1970’s, during the earlier of two exciting episodes of
wulfenite pocket discoveries. By this time the San Francisco mine
had already won fame as the source of some of Mexico's finest
wulfenite specimens, in crystals that are transparent, paper-thin
yellow to orange “windows™ spotted with yellow to fiery red
spherules of mimetite. By the time of renewed, extensive work in
the early 1990s, the mineral world was well primed to appreciate
San Francisco mine wulfenite (Moore, 1994; Robinson er al.,
1995), and today the material is firmly established as “classic™—
particularly since no new specimens have been recovered since
1994. No collection specializing in major wulfenite occurrences
around the world is complete without a glowing yellow-orange
wulfenite/mimetite crystal group from the San Francisco mine.

LOCATION

To reach the mine, one leaves Magdalena on the paved road
southeastward to Cucurpe, then turns northward onto a dirt road
after about 40 km. Most of the dirt road lies along the bottom of a

¢ 4] o




B

s Y ARIZONA

gl S— - - - —— S = —

SONORA

NOGALES

N

" IMURIS

S

Va
ANA San Francisco
4 Mine
\

R

-
CUCURPE
Km 20

Figure I. Location map. The dirt road to the
mine branches off to the north about 4-5 miles
before Cucurpe and travels up a (usually) dry
wash to the mine. Cerro Prieto (the hill in
which the mine workings are located) is visible
from a distance and looks rather like a volcano
because of its conical shape and the excavations
at the peak.

major drainage and must be repaired after each flood; failing such
reconstruction, only very tough vehicles can be expected to
negotiate the final 12 km to the mine. The workings lie within the
boundaries of Rancho Cerro Prieto, the proprietors of which (the
members of the Trelles family) are hospitable to visitors (Megaw,
1995).

The climate, typically for the Sonoran Desert, is arid, with very
high temperatures in the summer, although the elevation of about
1400 meters above sea level somewhat tempers the heat. Rainfall
comes chiefly in the form of midsummer monsoon storms, some-
times intense enough to flash-erode adobe structures. In the early
1990°s miners often had to spend many hours, following monsoon
storms, refilling and reinforcing the erosion channels which had
formed literally overnight on the outside walls of their bunkhouses
and, once in awhile, on the inside walls as well.

This Sonoran terrain offers a bright, prickly beauty to those who
can get past the sense of its eerie asceticism and its utter indiffer-
ence to man. Giant saguaro cacti, agave, ocotillo, and mesquite and

ironwood trees dominate the swells of the land. Fairly near
Cucurpe and up a semi-camouflaged canyon of beige cliffs, there is
a cave with Native American petroglyphs and paintings of stick-
figure hunters stalking ocherous beasts. The more conspicuous
fauna in and about the mining camp include gila monsters,
scorpions, millipedes, giant toads, various species of mice and of
the snakes who eat them, and a particularly repulsive species of
black, inch-long, blood-sucking insect (Swoboda, 1994). During
the hot months, legions of these latter creatures appear, creeping
along bunkhouse walls after nightfall to feed silently on sleeping
people (Ed Swoboda would sometimes lie awake to enjoy the
satisfaction of ambushing them, switching the light on suddenly
and sweeping the bugs alive into a glass trophy-jar).

In the old upper mine levels, where gold ore was mined around
the turn of the 20th century, many hundreds of thousands of bats
make their home. Swoboda (1994) writes that “the warm exhaust
of ammoniated bat dung™ rises powerfully from old tunnel open-
ings on the hillside, and that there have been “cases in past years of
miners and visitors contracting histoplasmosis after having spent
time underground.” To this day the deadly disease, caused by a
fungus which thrives in bat guano, remains a threat to anyone who
might venture into the mine (Peter Megaw, personal communica-
tion, 2004).

On the positive side, Swoboda (1994) used to enjoy watching the
militant forays of bats during the summer months, when, at
sundown, sinuous black columns would stream out of the tunnels
near the ridgecrest, and ravens, buzzards and hawks would hover
about the old glory hole in anticipation of bat-catch feasts. Each
great hawk, talons extended, would plunge into the stream of bats
and disappear in it, while the noise of thousands of beating bat
wings would unfurl over the mining camp. On the following dawn
the black stream would return, the bats converging in tight
formation, with intricate coordinated braking maneuvers and verti-
cal dives, and pour back into the mine tunnels.

HISTORY
Before 1970

At some time in the late 19th century, outcrops of the ore veins
on and around the summit of Cerro Prieto were found to be rich
enough in gold to constitute valuable ore, and by the turn of the
20th century the deposit was being worked by the Chenowith
brothers of Nogales, Arizona. During this earliest mining operation
the ore was taken from an open pit at the summit (today the rusty
orange pit is starkly visible against the dark rock around it), and
several adits were dug straight in from the upper parts of the hill's
south slope. Around 1900 a 20-stamp amalgamation mill at the site
was recovering gold and silver in the ranges of 15 grams/ton and
30-60 grams/ton respectively (AGS Report, 1991).

According to one source (AGS Report, 1991), the mine was
purchased around 1904 by a Mr. Frank Cox, who, with engineer
P. N. Moore, formed the Black Mountain Mining Company, which
operated the mine until the Mexican Revolution of 1912 forced
closure. Another source (Dominquez, 1980) has it that in 1906 the
mine was purchased by the Cierro Prieto Gold Company (this
organization perhaps is identical with the Black Mountain Mining
Company: “Cerro Prieto,” “Dark Hill,” “Black Mountain™), which
operated it until 1909 or 1910. Whatever the administrative facts
may be, it seems clear that during the first decade of the 20th
century the scale of mining expanded rapidly, and much ore was
produced. By 1909 the “Sierra Prieta mine” was supplying a 100-
stamp mill at the mining camp with substantial tonnages of ore per
day (Panczner, 1987).

One report by an independent examining engineer on behalf of a
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Figure 2. Cerro Prieto, in which is located the
San Francisco mine. Evidence of excavations is
visible at the peak and down the mountainside,
following the near-vertical trend of the vein.
The ruins of mine buildings are visible in the
foreground. Tony Potucek photo (1976).

financial group from New York, dated May 31, 1909, affirms that
by that year the mine workings had been “fully developed.” By
1912, when the Mexican Revolution intervened, at least 80% of all
accessible ore above the 800-foot-level adit had already been
extracted (AGS Report, 1991). Just before closure, i.e. during the
period 1910-1912, some prospecting work, including diamond

drilling, by the Anaconda Company found that the gold content of

the ore decreased rapidly below the 800-foot level, but that silver
and molybdenum increased.

Anaconda returned to the property (albeit in only a tentative
way) about two decades later, but during the First World War and
the 1920's nothing whatever happened at Cerro Prieto—unless
imagination sports with a rumor that “during the First World War
some Englishmen attempted to make a commercial vanadium
concentrate from the 1909 tailings™ (Manning, 1969).

In 1934, at which time the mine was held by a concern called the
Magdalena Gold Mining Company (AGS Report, 1991), two
engineers from the Anaconda Company, V. D. Perry and R. B.
Mulchay, surveyed the deposit and workings. Noting the decrease
in the gold content of the ore with depth, they concluded that there
was minimal potential for additional gold reserves, but that signifi-
cant quantities of primary sulfide ores might lie at depth. At some
time during the late 1930’s or 1940’s, Anaconda leased the mine
and did some development work on the 1050-foot level, driving
crosscuts into the hunging wall of the ore vein and diamond-

drilling from the extremities of the cuts (Manning, 1969; Panczner,
1987). In 1948, Anaconda drilled three inclined holes from an
underground station in search of the deep-seated primary sulfides,
but failed to find them: the ore, it turned out, was oxidized to at
least a depth of 520 meters (1700 feet). There was to be no
resumption of serious ore mining by Anaconda, which in due
course relinquished its lease on the mine (Panczner, 1987).

During the 1950°s and 1960's the Cerro Prieto orebody was
intermittently worked by small, local mining groups. When a
Canadian company, Ramada Resources Ltd., sent consulting engi-
neer L. J. Manning to examine the mine in the late 1960’s, a work
crew of six to eight men and a 22-ton cyanide mill were operating
under the direction of Senor Pedro Trelles (Manning, 1969)—it
will be remembered that the Trelles famly today owns and
operates the Rancho Cerro Prieto, which includes the surface over
the mine. At least three more investigations for ore potential were
conducted at the San Francisco mine since that by Manning for the
Canadian company in 1969: reports were written by Willard B. Pye
for the Devex Corporation in 1972 (Pye, 1972); by Evaristo
Dominquez for the contemplated partnership of the Dravo and
Penoles corporations in 1980 (Dominquez, 1980); and by Peter
Megaw of Imdex, Inc. for Minera Cascabel in 1994 (Megaw,
1995). Despite some notes of optimism in all of these reports, the
fact remains that no ore mining on any significant scale at the San
Francisco mine has taken place since 1912. Mining for wulfenite
specimens, however, is quite another story. . . .

The 1970’s

To peruse the company reports listed above is to note (with irony
and with relief) how the presence of dramatic wulfenite crystal
pockets passed below the radars of seekers after industrial ore—
except, of course, for mineral collector/dealer Peter Megaw in
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Figure 3. A view of the surrounding scenery
from the peak of Cerro Prieto (the scarp at left
is part of the mine workings). Tony Potucek

photo (1994).

1994. Pye’s 16-page report of 1972, for example, offers only two
offhand sentences about crystal pockets, the more verbose of which
1s “There is a verbal report that a shaft a mile or more away has
some underground workings and wulfenite crystals have come
from them”—this at a ume when Wayne Thompson and others
were energetically taking out gorgeous, world-class wulfenite
crystal groups by the thousands

According to Manning (1969), the “earliest authontative report”
on the San Francisco mine, the one made for the New York
investors’ group in 1909, mentioned that “a coating of wulfenite on
some of the minerals” had been noted during the sinking of the
interior shaft (winze) from the 800-foot-level adit. Panczner (1987)
writes that the occurrence of wulfenite had been recorded during
the Anaconda effort of 1912, and that “large pockets of wulfenite in
the mine’s lower levels” were found by Anaconda workers during
the 1930°s. Panczner (1987) further notes that dark yellow tabular
wulfenite crystals 1o 5 cm were found (he does not say when) in a
few of the old gold stopes above the 800-foot level, and Swoboda
(1994) refers to rumors of "fine pockets of wulfenmite crystals
[found] eighty or ninety years ago” in the mine’s “lower areas.”
However, chasing these rumors, Swoboda (1994) found no real
records of such specimens, either in old reports or in the memories
of the few remaining old-timers around the mine. The occurrence,
therefore, was exciting and entirely new to the mineral-collecting
world when major specimens began to emerge in abundance in
1971 and 1972 (White, 1972; Bideaux, 1972, 1990).

The story of the bonanzas of wulfenite discovered during this

period begins in the late 1960°s, when Alfonso Miranda, a local
second-generation miner whose father had worked underground at
Cerro Prieto during the old gold-mining days, decided to visit the
San Francisco mine and explore its underground workings
(Swoboda, 1994). He walked down the 800-foot-level adit, came to
the winze, climbed down its ladder to the 1000-foot level, and
walked about 7 meters to a small drift that ended at the outer edge
of the ore vein. Here the colorful altered rock, which contained
much powdery black manganese oxide and much bright yellow
massive wulfenite, piqued his curiosity. After a bit of inexpert
digging in the yellow seam, Miranda came on a small pocket of
brilliant wulfenite crystals, which he removed—and this was the
first known “mining” of wulfenite crystals in the San Francisco
mine (Swoboda, 1994). When Miranda later visited the nearby
town of Santa Ana, he left one of the wulfenite specimens with a
local ore buyer, Don Marco Serrato, to add to the httle mineral
collection that Serrato displayed in his office.

Soon Serrato had another visitor: an American expatriate named
Joseph Korvirge, aka. José Cobre or “Copper Joe,” who noticed the
wulfenite specimen and asked where it had come from. Serrato
obligingly told Copper Joe where Alfonso Miranda could be found,
and within a short ime Copper Joe, with his partner Bob James,
were signing a six-month contract wherein the partners agreed to
pay Miranda 51,000 per month for the privilege of mining for
wulfenite. Copper Joe renewed the contract at each opportunity for
the next several years, and thus he and his crew of eight to ten hired
miners came to enjoy much wulfenite-digging in the San Francisco
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Figure 4. Entrance to the Swoboda-Thompson
decline East Vein workings, 900 level of the

San Francisco mine. Tony Potucek photo
(1993).

Figure 5. Adobe building that still serves as
the headquarters for collectors and miners
working at the San Francisco mine. Tony
Potucek photo (1993).

mine. For those who care about the preservation of fine mineral
specimens, however, the results of this contract could fairly be
called calamitous.

Early on, Copper Joe and Bob James carried 20 to 30 flats (24-
can beer boxes) of crystallized wulfenite to Tucson each week. But
Joe had no knowledge of, and cared nothing about, the proper
techniques for removing specimens damage-free, wanting only a
guaranteed set price per flat of “ore,” regardless of the contents’
condition. The great majority of the wulfenite specimens delivered
during this time suffered grossly from the kind of damage which
comes from careless collecting and packing. Wayne Thompson

(1976) harbors painful memories of having watched Copper Joe
simply slam the lids down on flats in which wulfenite crystals
projected above the surface, all but the smallest pieces being
instantly ruined, with sickening crunches, while Copper Joe to all
appearances remained indifferent. Moreover, as the collecting
contract ran on, wulfenite pockets appeared less frequently, and the
miners increasingly stole specimens to sell on their own.

Enter, early in 1971, Wayne Thompson—known today as one of
the mineral world’s premier dealers and prospectors, but at that
time merely a senior geology major at Arizona State University.
Thompson (1999) wrote:
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Figure 6. Wayne Thompson in 1972 with one of
the wulfenite specimens he had recently recov-
ered at the San Francisco mine. Wendell Wil-
son photo.

Figure 7. Wayne Thompson at the 800-level
portal to the San Francisco mine. Tony Potucek
photo (1993).

Near the end of 1971 a couple of truck drivers, Bob James and
José Cobre, showed up at some local Arizona shows with
really crummy looking wulfenite from the San Francisco
mine. At the Globe [Anzona] Show in early 1972, they had
some much better material. Just before the 1972 Tucson Show
they brought up an even better batch with nice yellow
wulfenite crystals to a half inch on edge, with pale orange
mimetite balls. I bought the entire lot and promised to buy
whatever they mined. After the show, the material kept getting
better and better

In late March and again in early April of 1972, Thompson went to
the mine to do some digging and collecting himself. During the
March trip he explored the 1000-foot level and down to the pumping
station on the 1050-foot level, where a 2-meter tank was installed in

a small gallery cut from one side of the winze. In a narrow manway
leading upward from the roof of the pumping station for about 15
meters he found his first, small wulfenite pockets. Shortly thereafter,
out of a 60 cm-deep hole in the floor of the pumping station, he
extracted several flats of specimens showing long, greenish, matted
crystals of mimetite, with small wulfenite crystals. Encouraged,
Thompson probed next at a point about 70 meters south of the shaft
on the 1000-foot level, where a crosscut led to a vuggy area; here,
from two spherical voids about 2 meters above the tunnel’s roof, he
collected lemon-yellow wulfenite crystals up to 5 cm across and
displaying an unusual flattened-pyramidal habit.

But it was dunng his tnp in the next month—Apnl 1972—that
Thompson broke into a pocket which would secure this locality’s
reputation as among the world’s premier sources of high-quality
wulfenite specimens. It would also change Wayne Thompson's life,
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as the experience of working in this great pocket made him resolve
suddenly not to go back to school (he was two months shy of
graduation), but instead to make mineral-specimen prospecting and
dealing his career (Thompson, 1999):

The source of the wulfenite was a rat hole overhead in the
stope that climbed at about a 45-degree angle. Late one
afternoon they set off a round [of dynamite]. Usually after that
everybody would leave and come back in the moming. |
didn’t want to wait until the next day for the powder fumes to
clear, so I got one or two of the miners to stay with me. The
opening was really narrow, so | took off my hard hat, put my
lamp in my mouth, and climbed the ladder, mucking things
out as | went up. | was on the end rung of the ladder, poking
around because everything was really loose, and this piece fell
out into my hand. I couldn’t look at it until I got to the foot of
the ladder: then | saw that it was a specimen about 4 x 4
inches, covered with 2-inch transparent lemon-yellow wulfen
ite blades, with pale orange mimetite balls. At the time |
thought it was the best wulfenite | had ever seen—certainly
the best yellow wulfenite.

After I got over the shock, | thought, “Well, maybe there’s
more up there,” so I climbed the ladder and reached in again.
By now | had made a small opening into what seemed to be a
pocket. As | was pushing on my toes, to reach as far in as |
could, this big piece fell in my hand, and then the top rung of
the ladder that I was standing on snapped. | slid all the way
down the ladder and ruined the wulfenite.

| flipped the ladder upside down, so as to have a rung at the
top, and climbed back up again. | shined my lamp into the




hole and saw a cavity 6 or 7 feet long, 3 feet wide, and about
S or 6 feet high. It was completely lined with lemon-yellow
crystals and pale orange balls, and there were a few crystals
up to 3.5 inches on edge. This was the first big pocket.

| stayed down there and, together with my cousin David
Netherlin and some miners, dug out the pocket. In the next
three or four days we took out about one hundred flats that
were super, which 1 then sold to Walt Lidstrom and Bill
Larson, among others. The material was scattered all over the
country within a few months.

This was a spot on the 1000-foot level—a “rathole™ stope in a
continuation of the same large wulfenite seam that Thompson had
already worked farther down.

The rest of the story of Thompson's first phase of major
involvement at Cerro Prieto is less upbeat. He had already con-
cluded an agreement to buy out Bob James’ share in the collecting
partnership with Copper Joe, and part of this agreement was that he
would drive James around northern Mexico in search of other
minerals (especially turquoise) to mine. Although the extent of the
wulfenite pocket zone just broken into had not yet been fully
revealed by mid-April 1972, Thompson at that time took James off
on one of these scouting trips, as per agreement. They were gone
four days, while Copper Joe and his miners were left in charge of
exploring for further wulfenite pockets. As Thompson told the
story to Wendell Wilson (1976):

| thought I could be gone four days and be rnight here again
when the pocket really opened up. Well, while I was off with
Bob looking for turquoise, 1 remember it was a Thursday
night, | got this incredibly heavy feeling that said “get back to
the mine!” Bob squawked, but we drove all the way from the
Rio Sonora, an eight-hour drive.

[When we arrived] Joe denied at first that they'd found
anything at all, but when I got back into the mine they were
just cleaning out the last of the pocket. This narrow seam had
gone in about two feet and just “balled out” to an opening
three feet wide. The thing had been blasted and worked so fast
that its floor was covered with three or four inches of broken
crystals that crunched like broken glass. 1 pulled out a handful
of the broken stuff that I kept a few years. It was total
destruction, man. One piece they had taken out was a magnifi-
cent group with two big broken areas, palm prints, on the
sides, where they’'d broken off crystals so they could pull the
thing off the wall.

Thompson secured for himself the last two or three flats of
remains then being packed up, and salvaged nine further flats of
fairly good specimens. From these and from the look of the carpet
of crystal corpses, he inferred that the original pocket had been
completely lined with gemmy orange wulfenite crystals to 7 or
8 cm on edge, their surfaces decorated with bright red mimetite
crystals.

Still worse followed: when Thompson returned from a routine
supply run to Tucson, he found that Copper Joe had renegotiated
the collecting contract and had managed to deal Thompson out of
the partnership altogether. The wulfenite pockets, as it turned out,
were to be left to Copper Joe's miners for about another four years.
Wayne Thompson's involvement with the San Francisco mine was
not over, but the greatest of all known pockets from this mine was
yet—soon—to come, and he would not be there to deliver it
carefully and professionally to the light.

Discoveries on and around the mine’s 1050-foot level continued
through the rest of 1972 and into 1973. One pocket produced
attractive cauliflower-like masses of yellow-orange mimetite upon

which are scattered golden yellow wulfenite crystals to about
I.2 cm (Swoboda, 1994); this is probably the pocket which pro-
duced the specimen pictured (in black and white) in John White's
“What's New in Minerals” column that same year (White, 1972).
In May 1973, another good pocket produced large plates of
wulfenite crystals, with some individuals reaching 15 cm, and with
red mimetite crystals attached. Most of the specimens from this
pocket display slight to very severe etching, and their luster is
relatively dull; this lot of specimens was purchased by Suzie Davis,
a Tucson mineral dealer of the time (Thompson, 1976; Bideaux,
1990). The contents of still another significant pocket were pur-
chased by Tucson dealer Gene Schlepp: the wulfenite crystals are
pale orange and reach 3 mm thick (Swoboda, 1994). There was
also a "black wulfenite” pocket, a walk-in one about 2 meters long
whose walls were lined with wulfenite crystals blackened by
inclusions of manganese oxides (Thompson, 1976).

What is probably the finest wulfenite pocket ever found in the
mine was discovered in May 1973, in a crosscut on the 1000 level,
75 meters south of the interior shaft (actually its precise location is
uncertain, but this is the best guess of both Wayne Thompson,
1976, and Ed Swoboda, 1994). Thompson, as already noted, had
worked this part of the wulfenite vein several months earlier, but
had found his pockets by digging upwards from the roof of the
tunnel; this time, Copper Joe’s mining crew was digging a 6-meter
hole in the floor, and in that way they broke into a narrow pocket
measuring about 30 cm wide by 1 x 2 meters and containing some
of the best wulfenite specimens known from anywhere in the
world. Traditionally it is called the “Red Pocket,” from the fiery red
color of its exceptional crystals and spherules of mimetite, the
latter reaching 2 cm in diameter. The wulfenite crystals themselves
reach 9 cm and are yellow-orange to amber, lustrous, and transpar-
ent. Only Copper Joe and his miners ever collected from the Red
Pocket, which fact, for reasons made clear by now, is unfortunate.
Speaking to Wendell Wilson of the Red Pocket, Thompson (1976)
said:

Nobody was there except Joe and his miners, and they
butchered it. I'd say about 25 pieces came out of that pocket
mostly undamaged, and they were heavy-duty, but at least ten
times that many were ruined. 1 got one of the really good ones.
There were two others that really were the best, and the
Arizona-Sonora Desert Museum got one of them, but the
other one that was even better was one of the butchered
specimens. It would have been a $25,000 specimen [this in
1976 prices—Ed.]; it had deep amber-orange three-and-a-
half-inch crystals, probably 30 of them, and deep red six-
sided mimetite barrels hanging on everywhere. What a speci-
men it would have been if they’d only taken it out carefully,
but only three or so of the 30 wulfenite crystals didn’t have
any damage; the rest were beat to hell.

During the glory times of the early 1970°s, a number of
prominent American mineral people paid visits to the San Fran-
cisco mine. Ed Swoboda, who 20 years later would succeed Wayne
Thompson as chief San Francisco wulfenite miner, briefly consid-
ered a mining venture in 1971. The peerless Arizona specimen-
prospector Dick Jones once told Thompson “I wouldn’t touch that
mine; you want it, you've got it . . . ,” but two months later
complained that Thompson had shut him out of the action (Thomp-
son, 1976). Gene Schlepp, Richard Bideaux, Tony Potucek and
others collected in the mine, and Potucek did some important
mapping of the mine workings. But when, in 1976, Copper Joe at
last relinquished his collecting contract, it was the mineral-dealing
Van Scriver family (then headquartered in Phoenix) who took over
wulfenite mining for a brief time. The late Curt Van Scriver signed
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a one-year lease on the mine, and soon, needing capital, took In
John Whitmire as a partner.

Sometime in 1976, Curt Van Scriver’s mining crew entered a
very large pocket in the mine and saw to it that, this time,
essentially all the contents came out in largely undamaged condi-
tion—Van Scriver having wisely insisted that only he, and not the
miners, actually remove specimens from the pocket. Brilliant,
delicate crystal clusters of all sizes displaying fine yellow wulfen-
ite “windows” to 5 ¢cm on edge (many also with the familiar orange
mimetite spherules) were offered at the 1976 Detroit Show (Wil-
son, 1977). This pocket occurred about 45 meters south of the shaft
on the 1050 level (Swoboda, 1994).

In mid-1977, problems concerning the legal claims to the mine
were discovered; Curt Van Scriver and John Whitmire had a
falling-out, and Van Scriver left. Whitmire and his wife Rosa took
on Ruben Rodriguez, a competent Mexican mine owner, as a
partner, and the legal problems were resolved.

The last significant specimen-mining effort to take place during
the 1970’s was short-lived but modestly successful. A new lease
was granted to a new partnership: Fred Libby (one of the partici-
pants in the Van Scriver project), mineral dealer John Seibel and
Bill Panczner (author of Minerals of Mexico). With the help of a
Mexican mining crew fluctuating between 7 and 10 men, these
partners began serious mining in November 1976, and over the
next five months they recovered thousands of wulfenite specimens
ranging in size from miniature to large cabinet and in quality from
average to superb. The team worked almost all the way down to the
water table, securing about 700 flats of wulfenite. In the Desert Inn
during in Tucson Show in 1977 John Seibel marketed the pick of
the lot. Because of vanous problems the project ended in March
1977 (John Seibel, personal communication, 2004)—but not be-
fore proving that there were many more crystal pockets waiting to
be discovered around the base of the winze and between the 1000
and 1100 levels.

And yet the 1980°s were to prove a fallow period. In 1981,
Wayne Thompson, Mike New and Richard Bideaux leased the
property from the Whitmire/Gonzales partnership, but had to agree
to the condition that no ore carrying values in silver could be
removed from the mine. In truth the wulfenite vein 1s enriched in
silver, and the underground workings already were so crammed
with the wastes from the 1970's mining that there was not enough
space to allow major new mining to be conducted unless large
quantities of rock were taken out of the mine. The collecting
group’s lease therefore was abandoned. When, in 1993, the Swoboda
mining team drove their new adit back into the area of the Van
Scniver workings of 19761977, they found that a considerable
amount of further cross-cutting and digging for pockets had been
done there by someone—but there seems to be no record of the
identities of these (no doubt unauthorized) diggers. Despite the
apparent highgrading that took place, it is likely that between 1977
and 1991 nothing stuirred at the San Francisco mine except, of
course, winging and skittering fauna.

The 1990°s

Late in 1990, Wayne Thompson, James Horner and Ed Swoboda
signed a five-year mining contract with the partnership of Rosa
Whitmire (John Whitmire had died in 1989) and Ruben Rodriguez.
The mining camp was to be set up, and mining operations directed,
by Ed Swoboda, with the help of his son Bryan, while Thompson
would furnish coordination from the U.S. (and would eventually, it
was hoped, market the wulfenite specimens to be found); operating
capital was supplied by all three partners. Ed and Bryan Swoboda,
with a Mexican mining crew that consisted alternately of two or
three men, and with much help and cooperation from various hands

at Rancho Cerro Prieto, had set up a camp by midsummer 1991
and, after many mechanical and bureaucratic setbacks, had brought
down essential mining and support equipment. The crucial ques-
tion was how, exactly, to reach the wulfenite-producing area.

Clearly the target area was the vuggy part of the ore vein where it
was intersected by earlier mine workings near the base of the winze,
on and around the 1050 level. All known major wulfenite pockets of
past years had been found in this area—and who knew what waited
in unopened parts of the vuggy ore vein where it dipped into the
1050 level and then continued to dip, below that level and to the
north, as far as the water table? Before his death, John Whitmire had
thought of reaching this target area simply by moving equipment in
through the existing haulage adit on the 800-foot level and clearing
out the mine wastes which were clogging the winze and blocking
access to the 1050 and 1100-foot levels. However, Swoboda’s team
soon found that rubble from rockslides and an extraordinary tonnage
of mine waste were blocking large stretches of the 800-level adit
also, and that, more ominously, the bat colony had taken over the
adit, introducing the threat of histoplasmosis.

Reconnoitering outside the mine, Bryan Swoboda came upon
the portal of another old adit which emerged on the south hillside
about 30 meters below the 800-foot-level portal; this “ninth level”
opening had been dug by someone, sometime, for only about 30
meters into the mountain (and human refuse at its opening testified
that someone once had hved in it). Ed Swoboda, projecting a line
between this portal and the wulfenite target zone at the bottom of
the winze, found himself contemplating the trace of a brand-new
decline which would run for about 460 meters, at an incline of
about 10°, from hillside opening to target area. Constructing this
new working, he reasoned, would eliminate the need to clear out
the old workings, would avoid the bat colony, and, most tantaliz-
ingly, would let the crew come at the wulfenite area from a new
angle—probably from underneath—and thus enhance their chances
of finding fresh pocket zones.

Ed Swoboda has written an extensive, previously unpublished
account of the mining project, from which | will quote liberally
from now on. The excerpt below, concerning the early days of
driving the new tunnel, will perhaps catch the mood during the
opening phase of the work:

The first 30 meters in from the portal was the most time-
consuming period. I had mistakenly assumed that we would
derive more of an advantage from the existing tunnel, but a
combination of poorly performing equipment and poorly
placed drill holes made by local miners we had hired who
didn’t really know their job, forced us to repeat over and over
again the same labor until we finally got it right.

The front loader was still so listless (after a recent major
repair) that even when working properly it could only shovel
up loose waste from the tunnel floor. It not only wasn’t
working properly, but the miners were not creating loose
waste by their method of blasting. Time and again the bucket
would hang up on a rocky projection and all meaningful work
would cease until somebody leveled the floor so the loader
could continue. The machine operator was unfamiliar with
this model of front loader, and he hadn’t acquired the knack of
maintaining our tunnel at a ten percent decline. It was our
learning period, and every time we turned around, something
else went wrong. . . .

| had given a lot of thought to the vertical range within
which we may encounter wulfenite crystals and to where
within this range the better pockets will be found. A major
impact on this study could be, as I am hoping, a factor that is
brought out on an old cross-section map of the lower levels. It
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Figure 8. The late Curt Van Scriver (left), who
operated the mine for specimens with John
Whitmire in 1976-1977, with Marcie Greenberg
and Brad Van Scriver. The ruins of some of the
abandoned mine equipment at the surface are
remarkably intact. Tony Potucek photo (1976).

Figure 9. The remains of a five-stamp mill near
the San Francisco mine. Tony Potucek photo
(1993).
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shows a 350-foot high-grade zone encompassing the wulfen-
ite vein, a mineral-rich oreshoot that courses downward to the
south at an angle to include . . . the locations of all the major
wulfenite finds of the last twenty years. To my knowledge,
little heed has been paid to the geological features of the
underground by the wulfenite miners. After all, the existing
tunnels that led to the digging areas were squirrel holes dug
some 30 or 40 feet this way or that Our venture 1s quite
different. We may end up digging 1,500 or 2,000 feet of tunnel
or more just following out our mining program, a very time-

consuming and costly endeavor. We would like to think that
most of that digging will be in a meaningful direction.

By mid-May 1991, a rudimentary production schedule had been
established, many logistical puzzles and technical hurdles had been
put behind them, and more of the working time each day could go
into advancing the tunnel. About 60 meters in, they constructed
their first loading ramp, where waste could be transferred from the
front loader to a diesel scoot which would take it out of the mine;
a decision was made to build these ramps at 61-meter (200-foot)
intervals from then on. At about 75 meiers, what was showing at

the tunnel face was a banded mixture of soft gray mud, vuggy

quartzite, varicolored clays, black manganese oxide, and fractured,
mineralized rock in shades of bright ocher with mimetite and
wulfenite smears, and “one little vug contained a 6-mm golden
yellow wulfenite that made my heart start to pump a little stronger.”

By November 1991 the tunnel had reached the 140-meter mark.
Swoboda drove home to Los Angeles to spend Thanksgiving with
his family, but more equipment broke down in his absence, and he
was back at the mine at the beginning of December. Just past the
| 50-meter mark the work entered a wide part of the vein too soft
and crumbly to sustain the tunnel, so they veered to the west, still
drifting northward.

¢ 49 o




The near-vertical vein on its northward-bearing strike, which
we are paralleling with our tunnel, most likely forms a
juncture with the other steeply dipping vein that can be seen in
the old upper workings, and the convergence i1s probably
somewhere in our vicinity. A sharp, well-defined slickenside
clearly separates the vein from the country rock, forming the
smooth east wall of our tunnel. Somewhere up ahead the
single vein we are now following should divide into the two
veins that occupy the old workings, the east vemn of gold and
silver fame and the west vein that presently consumes our
interest because of its wulfenite potential

In March 1992, Wayne Thompson visited with two geologist
friends, Les Presmyk and Tony Potucek (John Lucking was along
as well), and the little team spent two days mapping underground
workings. They concluded that the inclined tunnel, now 165 meters
in from the portal, should contact the southermmost end of the
workings on the 1000 level in another 140 meters.

By mid-June they had reached the 237-meter mark, and Swoboda
calculated that:

If our projected twelve-percent decline n the tunnel 1s
maintained, we should be only five or ten feet at most above
the old tenth-level tunnel on up ahead where the fine wulfenite
crystal pockets were dug out both from above and below the
tenth level

I'hen, after just one more round of shots, they encountered their
first real pocket of mineral specimens. These unfortunately did not
include wulfenite, but bright yellow spherules of mimetite coated
the walls of the little vug in an even layer about two millimeters
thick; nearby, in the zone of jumbled rock fragments, other pieces
of rock also showed coatings of mimetite spherules. “They are
bright yellow, to their credit, and to my eyes, hungering for the
sight of crystal specimens, they look awfully good.”

By the end of July 1992, with the tunnel approaching the 277-
meter mark, they were again encountering the loose, frnable
material of the mineralized vein. For the first time, large amounts
of amethyst were encountered in the vein: violet, tightly folded

veinlets up to 5 cm thick growing from translucent granular quartz
infused sparingly with thin yellow bands of mimetite. The stalk-
like amethyst prisms were crammed tightly together, and few
crystal terminations were visible. A vein of reddish mud dipping in
from the west made for hard going, since when mixed with

Figure 10. Underground entrance to
the area mined by Curt Van Scriver
and John Whitmire. Tony Potucek
photo (1993).

Figure 11. Wulfenite and mimetite lin-
ing the walls of one of the major wulfen-
ite pockets (1075 level). The crystals
measure up to about 1 inch, and the
mimetite has a salmon color character-
istic of this pocket. Tony Potucek photo
(1994).

lubricant water the mud created a glutinous substance that encased
the steel bit, clogged the hole and jammed the drill. But:

The mimetite pocket that we passed under . . . makes me want
to believe, as does the large amount of amethyst we are passing
through, that this vein we are accompanying will turn out to be
the wulfenite vein. The old Van Scriver workings up ahead,
where a major amount of wulfenite was encountered, was
preceded by the uncovering of large amounts of amethyst. . . .
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As the old workings were approached, Ed Swoboda and his
miner, Miguel, devised a system whereby the “aim™ of the tunnel
could be adjusted. Miguel would walk down the 800-level adit,
climb the old ladder down the interior shaft, and hammer on some
solid part of the southern end of the 1000-level tunnel, Swoboda
meanwhile hammering in answer from the working face of the new
tunnel. Repeated signaling of this kind showed them that the new
tunnel was farther to the west than they had been calculating, but
that they were somewhere between 15 and 25 meters from
breaking through to the old workings, although they were still not
sure how close they were to the richest wulfenite-bearing zone.
Swoboda decided to keep digging the new tunnel on a decline
rather than to try to go upwards to meet and use the old 1000-foot
ievel; perhaps being beneath the old workings would allow them to
find major pockets of crystals which had not been reached before.

Arcund Thanksgiving 1992, some side-digging for the construc-
tion of yet another loading ramp unexpectedly broke through to an
old working ahead and above. The 1000-foot level was now
accessible from the tunnel face. The collecting areas where Wayne
Thompson and Curt Van Scriver had worked in the 1970’s turned
out to be an extensive maze enlarged by someone else’s more
recent workings:

Curt’s locale seems to be the most worked over. It is now a
labyrinth of twisted passageways starting mostly from a
common center, a twenty by thirty-foot room connected to the
[1000-level] tunnel by a fifty-foot cross tunnel. A hand-
operated winch in this room services descending workings on
the vein to at least thirty feet below the floor level. Side
tunnels lead out from the room as on a hub, penetrating the
vertical vein at all angles above and below the room level for
distances of forty, fifty and sixty feet, forming a network of
distorted spokes exploring the vein.

On December 1, 1992, at a distance of 336 meters from the
portal, they hit their first real wulfenite pocket. It was about 20
meters back from the end of the tunnel, where the miners had been

excavating for a loading ramp. When they broke through a layer of

soft dirt and altered vein matter to come up into the pocket floor,
they thought at first that they had made another breakthrough into
an old working. But shattered wulfenite crystals, along with other
dislodged vein matenal, littered the floor, and further solution flow
had given birth to little rosettes of second-generation wulfenite
crystals, bright lemon-yellow to brown, perched on and growing
out of the remnants of first-generation crystals; other rosettes
occurred as floaters in the same rubble.

Careful hand-sifting . . . in the floor of the pocket produced
hundreds of the little lemon-yellow wulfenite rosette floaters
averaging a half-inch in size and rarely exceeding an inch in
diameter. Occasionally, an attachment of one of these little
complex crystals upon a mound of dark orange mimetite-
coated rock was uncovered, forming an attractive thumbnail-
sized matrix specimen. . . . The total yield of this pocket filled
only a handful of flats of mostly low-value specimens of
wulfenite and mimetite. . . .

The pace of the hunt can now be felt, in Swoboda’s journal, as
quickening: they were in pocket country. Swoboda made sure that
the welded iron entryway gate would be kept securely shut at all
times—both when the mine was working and when it was not—
and went home to join his family for Christmas, 1992.

While he was still in California, a phone call from Alfonso
Miranda (now one of the miners employed by the project) in-
formed him that while the tunnel was being curved to the west to
meet up with the wulfenite-rich area now visible in the adjacent old

¢ 5]

workings, a watercourse had been intercepted, and it was full of
crystal pockets. Back at the mine in the first week of January, 1993,
Swoboda mounted a ladder to gaze into a 7-meter-high cavern
above his head, where tiny wulfenite crystals by the thousands
were scintillating in the light from his lamp. But the larger crystals
were an unattractive, muddy yellowish brown, and severely cor-
roded; the only real specimen value here came in the form of more
of the little yellow rosettes. Alfonso remembered having found
similar rosettes years before, in a section of mediocre pockets
above the tenth level. The Mexican miners, he said, had called
them “orejas de raton™—rat ears.

The tunnel excavation was now being made to meander about, to
keep within the major wulfenite vein.

Our tunnel . . . will make a full 180-degree curve . . . and then
head back to the north. By making this zigzag, [the tunnel]
stands to gain twenty-five precious feet of vertical distance
directly below our incoming tunnel above us. A costly but
necessary procedure for the depth we seek.

By this strategy, they repeatedly intersected the vein, repeatedly
coming on small wulfenite pockets—but still, for months yet, no
jackpot pockets appeared. At one point near the western edge of the
wulfenite vein’s footwall they came upon a 10-cm veinlet of
opaque, massive cream-colored cerussite with galena remnants in
its central portions.

Late in July, 1993, Wayne Thompson came down with Bob
Johnson (who, years later, would open a great pocket at the Red
Cloud mine), and they found that Swoboda had saved a few
promising-looking, small wulfenite pockets for them to dig out.
From the same crosscut, at about this time, other pockets produced
about five flats of specimens with lemon-yellow wulfenite crystals
associated with black manganese oxides. At the end of July there
appeared:

.. another half flat of matrix specimens from a soft hole of
powdery black manganese in the roof at the end of our tunnel.
The wulfenites [measure] '/> of an inch on an edge and are
very thin and transparent. They are delicately arranged on a
thin base of orange mimetite and are the nicest specimens we
have found so far.

For the rest of 1993, as the tunnel continued to zigzag, and small
side adits explored the mineralized area, many wulfenite pockets of
middling significance came to light. On September 7 they broke
into a huge watercourse pocket completely lined with subhedral
barite crystals for a distance of 3 meters above the roof of the main
tunnel and at least 5 meters below its floor. In the manganese-
oxide-rich veins between massive blocks of limestone in this area,
wulfenite “teaser” vugs were plentiful:

Peering into these brilliant little vugs, some up to ten and
twelve inches in length, is a special joy. One gaping mouth-
shaped vug, full of scintillating crystals, even had two evenly
spaced rectangular incisors growing downward from the roof,
with whistle space between them.

Each vug was carefully hand-collected, and each seemed to
point the way to more. The tunnel was meanwhile proceeding on
its irregular course, looping from side to side and still inclining
downward, from a level almost directly below the major wulfenite
workings of 20 years past. The wulfenite/manganese veins thread-
ing through the limestone produced specimens of several varieties:
some of the wulfenite crystals were bright yellow, some orange,
some drab olive-colored from included matter, and orange mimetite
spherules and white, scraggly barite crystals were everywhere. One
pocket was found to be lined with tangerine-colored mimetite
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Figure 12. A beautiful sight: a flat packet full of
fine, just-collected wulfenite specimens in 1994,
Tony Potucek photo.

showing hexagonal cast-like forms, this matenal comprising ma-
trix for 2-cm, transparent wulfenite crystals of a very attractive
dark orange color

By late January 1994, the main tunnel’s face was 572 meters
from the portal and 17 vertical meters lower—well below the

deepest of the old workings. The tunnel having been turned again
to the south, its end had reached a point 12+ meters below the
famous “Red Pocket.” Swoboda decided to turn again to the north,

and soon they were entering a region of yellow wulfenite veinlets
coursing through the powdery black manganese oxide and frac-
tured siliceous rock. Cautiously, the miners dug by hand into the
soft matenal. After 60 cm or so, a 25-cm pocket of bright yellow
wulfenite crystals was uncovered at shoulder height. The vuggy
vein seemed to be enlarging downward, so a pit was dug in the
floor of the tunnel, just on the edge of the downward trend of the
vein. Swoboda got down into the little pit and struck his pick into
the crumbly vein rock a few centimeters below the exposed pocket:

By chance the first blow pried away a four-inch piece of rock
with wulfenite crystals attached on the inner side that exposed
a window opening into another pocket of wulfenite that
extended for twelve or fifteen inches. The cavity was com-
pletely lined with crystals, some over an inch and a half on an
edge, and their overall color was remarkable . . . generous
sprinklings of mounds of deep reddish orange mimetite
coated one side of most of the luscious transparent golden
window-like crystals. With great care | removed some of the
altered gangue rock that covered the pocket, and was soon
carrying on a spinted conversation with myself and the
elements as specimen after specimen of beautifully crystal-
lized dark orange wulfenite surrendered to my finely honed
pocket-digging tools. . . .

Aware that each colorful piece that | removed was contrib-
uting its share to the dissolution of the many aggravations of
this mining project, | began to associate each specimen as it
came out with [an] equivalent portion of the more than three
years spent at this property. With each specimen I handed
upward to my daughter for careful wrapping and storage, |
would call out “two weeks,” “two months,” or in the case of a
very few, “a year” or “a year and a half.” Time just flew by
unnoticed, and emerging at a later hour from the underground,
we discovered to our surprise, Sumiya and I, that we had been
completely absorbed in the dismantling of a pocket of major
importance during a space of more than eight hours.

This wondrous vuggy vein descended steeply, and small inter-
secting veins yielded more fine specimens over the next few weeks
of work. On the 3-meter-long floor of the descending trench, four
separate channels were revealed, all coursing downward, each
showing crystals. Three distinct specimen types were collected:
transparent golden “windows™ which had grown separately on
beautiful bright orange mounds of mimetite; solid masses of
transparent wulfenite crystals without mimetite; and golden 2.5-cm
“window” crystals closely packed in parallel, like playing cards,
with mimetite spherules to 6 mm between them.

A system was devised for following the descending vein.
Swoboda directed his miners to cut a meter-wide groove in the
nearly vertical wall of the pit, then position a sturdy ladder which
would descend at a 45-degree angle over and past the descending
streams of crystals. Meanwhile, the main tunnel was redirected to
pass to one side of this pocket-digging shaft, continuing its
progress north; by March 12, 1994, the tunnel had advanced
another 20 meters, and the downward-plunging crystal “pit” had
been lowered another meter.

Climbing down the ladder to the bottom of the pit, Swoboda
began digging in its side wall, and almost immediately his pick
broke through into a pocket:

Cleaning away the loose and occasional rock provided an
opening that | shone the miner's lamp into. My what a sight!
One-half and three-quarter-inch clear wulfenite windows
perched on salmon-pink mounds of mimetite covered the
whole interior of a maze of passageways, ample enough to
gingerly insert my total forearm into, where fingers transmit-
ted the sensation of multiple hidden crystals packing the
walls. Further probing revealed that the crystal-covered pas-
sageways continued downward, which signaled greater things
1O come.

Swoboda decided to take a short break before collecting out the
new pocket zone, in order to secure a video camera with which to
capture the image of the crystals in place. On March 16, Swoboda
and his daughter were back at the site with plenty of knockdown
boxes and wrapping paper, and their preliminary reconnaissance
underground turned into five hours of collecting. They enlarged the
opening to the pocket in the side wall of the descending vein, and
then could not stop themselves from taking out about seven flats of
specimens of golden wulfenite “windows™ on coral-pink mimetite.
At some time in the past, they noticed, parts of the walls and roof
of the pocket had fallen in, so that shattered, 2.5-cm-wide wulfen-
ite crystals now littered the floor, and an alluvial fan of soft black
matenal had coursed downward from other pockets above. And not
more than 60 cm below, the water table was lying in wait for them
in the form of a still little pool: they were just 5 meters above the
flooded 1100 level of the old workings.

Then there was the job of cleaning out the side pocket:




It will take at least four more days to systematically deplete
the pocket contents. . . . After the miners had removed the
waste from my Thursday’s digging activity on the approach to
the pocket, Sumiya and | went back underground with newly
charged miners’ lamps and a tempting array of foodstuffs,
selected and prepared by Sumiya. Six hours of intensive
specimen removal and packing netted us some exceptional
wulfenites. I was now able to insert half my body within the
pocket, and by lying on a thick slab of foam rubber, could face
up, down or sideways in order to methodically remove
segment after segment of the crystal-covered walls. Sumiya
was cloistered in a very uncomfortable space directly over the
pocket in a thin little ledge that formed the roof . . . close
enough above me to receive each delicate piece from my
outstretched arm.

Simultaneously and only a few meters away, Wayne Thompson
and Gene Meieran were opening a meter-long vug which yielded a
few dozen superb specimens of golden yellow wulfenite crystals
on orange mimetite. And a few days later, now working 5 meters
below the level of the main tunnel, the miners encountered a cavern
measuring 1.2 x 2 x 4 meters, its walls and roof covered with
glistening snow-white, skeletal barite crystals. Many of the barite
individuals reach or exceed 4 cm, and some are perched on lustrous
golden wulfenite crystals. The lower third of the space of this little
cave was submerged in a tranquil pond of clear water, marking the
water table. Shining the mining lamps down into the water revealed
open veins with bright, golden wulfenite crystals, still descending.
(“We may have to resort to scuba gear!”)

Swoboda, Thompson, Graham Sutton and Stan Esbenshade
collected their way through the cavern, taking wulfenite/barite
specimens from the roof and walls where they could be reached,
until, by May 18, Swoboda found himself lying prone on planks
laid over the still pool, reaching down into the water as far as he
could to try to pluck out sunken treasure . . . .

. stirring up sediment as my fingers explored for crystal
specimens. Two hours of shoulder-deep probing . . . produced
three flats of wulfenite specimens, all with the snow-white
rosettes of crystallized barite, three of which displayed some
spectacular wulfenite crystals of an elegant deep reddish
orange.

Meanwhile the main tunnel, above, was turned to head south at
an incline, directly toward the new crystal cave. About 10 meters
from that goal, the tunnel’s course was leveled off to keep it just
centimeters above the water table. Soon enough it broke through to
the cave's far end, providing for the easy removal of waste.
Thompson, Sutton, Esbenshade and Swoboda removed hundreds
of specimens from the cave, taking the last of them from a very
porous vein structure near the point where the main tunnel had
broken through.

Recounting his final days in the workings, Swoboda described
lying prone in a pit which kept being filled by water which gushed
from below. His arm fully extended under the water, he could feel
the tepid flow coming up from deeper parts of the pocket system—
and his fingertips still felt the edges of wulfenite crystals. “Under-
ground pumping will now become one of our major priorities. If all
works out, we intend to pursue the underwater vein structure to the
maximum depth that some soon-to-be-installed more efficient
pumps will allow us to descend.”

At this point, Ed Swoboda left the mine. But Graham Sutton was
soon employed in installing pumps and pipes to remove the
upwelling water. Wulfenite-digging then proceeded for about
another 10 meters. By now, however, the ground was tightening,
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the pockets were getting sparser, and the water-soaked region
which was now above them seemed worrisomely unstable. Wayne
Thompson reports (personal communication, 2004) that by the
time the decision was made finally to shut down operations, the
workings had reached a level about 3 meters lower than the
projected extension of the 1100 level. This, at last, was the terminal
point of the collecting effort.

WORKINGS

The San Francisco ore deposit is small and simple, as are the
workings that have exploited it. A fault-related shear zone, shot
through by totally oxidized polymetallic ores, strikes roughly
north-south, cropping out on the Cerro Prieto ridgetop, with
outlying veins also showing at points along the hillside. The early
mining for gold took place on the topmost levels, creating the
present glory hole. The mineralized veins dip very steeply (be-
tween 80° and 90°) to the east, and are intersected inside the
mountain by eight parallel mine adits, now all long disused (some
are caved). The portals to these adits are spaced at intervals of 30.7
meters (100 feet) up the slope of the mountain.

Much of the gold ore was mined by block-caving and channeled
down to an 825 meter-long access and haulage tunnel at the 800-
foot level; this major adit runs horizontally into the mine from its
portal on the mountain’s south slope. A 210-meter-long tunnel 60
meters below the 800-foot-level adit and parallel to it, on the 1000-
foot level, is not accessed by any surface portal: the 1000-foot level
1s reached only via a winze which descends from a point about 370
meters inward on the 800-level haulage adit. The winze has three
compartments, and penetrates below the 1000-foot level—to the
1050-foot level, just above the water table, where many wulfenite
pockets were found, and even to the 1100-foot level, now below the
water table.

When the mine was active, a pumping station existed at the
winze's bottom, providing access to crosscuts on the 1100-foot
level; in later decades, however, water filled the shaft to just below
the 1050-foot level (Pye, 1972; Panczner, 1987). Between the 800
and 1050 levels and around the winze, a system of crosscuts and
drifts was dug during the early period, and a few more during the
1930°s and 1940’s, to follow the ore. Later, many more honey-
combed workings were dug in the area, chiefly during the 1970’s
and early 1990’s, to search for wulfenite pockets.

The lowermost adit enters almost at the base of the hillside, its
portal marked by a 5000-ton waste dump: this is the decline dug
between 1991 and 1994 by Ed Swoboda’s wulfenite-mining team.
It does not run parallel to the earlier workings but inclines
downward at about 10°, following the hanging wall of the vein
system and taking corkscrew turns near its end, at last reaching
below the 1050-foot level near the base of the old interior shaft.

Shortly after the wulfenite miners left in 1994, a portion of the
old 800-foot-level adit collapsed near its portal (Megaw, 1995).
The mine is only very questionably of any further industrial value,
but mining for wulfenite specimens may at some time again be
feasible, especially if strong pumps are utilized.

GEOLOGY

Mineralization at Cerro Prieto occurs irregularly in a shear zone,
20 to 30 meters wide, which runs along the western flank of the
mountain. The shear zone is a product of a major, complex fault
that cuts lightly metamorphosed shales, arkoses and limestones of
the Lower Cretaceous-age Bisbee Group and overlying Lower
Tertiary andesite and basalt flows and rhyolite-dacite ash-flow
tuffs. The stratified sediments and volcanic rocks have a general
strike of N60-70°E, and dip 30-40° NW, whereas the shear zone
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has an almost perpendicular overall strike of N27°W, and dips 80-
90° to the east. Intermediate igneous dikes occur along the margins
of the shear zone at a few places near the mine, and exploration
drilling below the lowermost mine workings by the Anaconda
Company in 1948 encountered a granite body of unknown dimen-
sions. This granite 1s inferred to be the source of the Mo, Au, Ag,
Pb, Zn and As-bearing hydrothermal fluids that deposited the
prnimary orebodies.

Within the shear zone are numerous individual fault strands
which vary considerably in strike and dip. Wherever an individual
fault strand twisted or steepened, a highly porous and permeable
breccia zone formed. Averaging 3 to 4 meters wide but of limited
longitudinal continuity, these breccia zones were excellent sites for
mineralization, so that gradually, with the entry of hydrothermal
flds, a senes of irregularly distributed, lenticular orebodies
developed, overlapping each other or being arrayed en echelon.
The orebodies are composed of angular wall rock fragments partly
cemented by fine-grained quartz (amethystine in some cases),
specular hematite, calcite, dolomite and barite. Pods, stringers and
irregular patches of galena, sphalerite and pyrite occur sporadically
in the veins; at one place the tunneling project of the 1990’s
encountered a massive vein of cerussite.

The metallic sulfides once present have oxidized to a vanety of

secondary minerals with finely dispersed native gold. It was this
oxidation that made what was originally an erratic, relatively
poorly mineralized system economically attractive (Peter Megaw,
personal communication, 2004). Native gold liberated by oxidation
of the sulfides was concentrated in the upper parts of the shear

zone, to become the focus of early mining activity near the peak of

Cerro Prieto. Later, mining attention shifted to the auniferous and
argentiferous oxidized lead ores. Gold and silver grades drop
quickly below the 800 level, while Pb, Zn and Mo increase. The
low precious-metal grades and the irregularity of the base-metal
mineralization make future mining of the deposit unlikely.

P——

Figure 13. Longitudinal section through the un-
derground workings parallel to the vein. Modi-
fied from a map prepared by Servicios industri-
ales Pefioles in the 1950’s. The inset map shows
the major wulfenite discoveries (information from
Wayne Thompson).
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MINERALS

The San Francisco mine is in effect a one-mineral-species
locality: even the small, brilliant mimetite crystals and spherules
and the white barite crystals are notable only for playing effective
supporting roles in wulfenite crystal specimens. The totally oxi-
dized ore of the veins is mineralogically uninteresting except where
wulfenite pockets occur in brecciated zones enriched in manganese
oxides. Occasional veins of quartz harbor only crude amethyst
“points” which struggle for expression in too-narrow openings.
Thus the very short list, below, of species of collector interest.

Barite BaSO,

Bladed barite crystals in sheaf-shaped aggregates to 4 cm occur
in watercourse veins; they are coloriess to milky white, not highly
lustrous, and are stained, in many cases, by non-removable coat-
ings of black manganese oxides. Almost all specimen-quality
barite crystals were found below the water table: these are the
snow-white, lustrous crystals found with the wulfenite of the
“cave” in the lowermost level. These barite crystals are compound
and somewhat feathery, but create a beautiful color contrast with
the yellow/orange wulfenite crystals on which they have grown.
The barite, having formed later than the wulfenite, completely
covers it in some specimens, but the two species also compose
beautiful “combination™ pieces to more than 35 cm.
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Figure 14. Wulfenite crystals covering an 18.5-
cm matrix, from the San Francisco mine. Wayne
Thompson specimen, now in the Francis Ben-
jamin collection; JefT Scovil photo.

Cerussite PbCO,

Massive cerussite and “sand cerussite” are common in oxidized
lead deposits and often constitute a portion of the ore, though these
forms have no collector value. In 1977 John Seibel and Bill
Panczner worked the mine extensively for several months and
encountered so much ore-grade cerussite that they considered
mining it commercially to help defray costs. They also found small
crystal specimens periodically (John Seibel, personal communica-
tion). Ed Swoboda collected a number of small cerussite V-twins,
reticulated twins and sharp sixlings to 1 cm on “rotten™ galena
from small voids within the veins. The cerussite crystals range
from colorless and gemmy to milky white. The best specimens are
small thumbnails, while the majority consists of very fine large
micromounts.

Gold Au

John Seibel (personal communication) reports that nice am-
ethyst specimens were recovered in 1977, some of them containing
visible wires and flecks of native gold. These were mostly
highgraded by the miners. Wulfenite was also found containing
flecks of native gold in and on the crystals.

Mimetite Pb.(AsO,).Cl

Sharp, well individualized, slightly convex barrel-shaped crys-
tals of mimetite to | cm, fiery orange-red and haghly lustrous, were
found with the waulfenite of the “Red Pocket” of 1973, but
otherwise mimetite occurs in the San Francisco mine as spherules
from 1 mm to 1 cm in diameter. The spherules range in color from
mustard-yellow through yellow-orange, coral-pink, red-orange,
and red, and in most cases they show a satiny sheen on the surface.
In 1976-1977 the Libby/Seibel/Panczner team found beautiful red-
orange botryoidal mimetite specimens which lack wulfenite and

Figure 15. Wulfenite crystal on mimetite-coated
matrix, 5.1 cm, from the San Francisco mine.
Wayne Thompson specimen; Jeff Scovil photo.

which (except for the color) strongly resemble the famous mimetite
from San Pedro de Corralitos, Chihuahua (about which see the
article in this issue). Continuous intergrowths of mimetite spherules
can form botryoidal coatings on rock matrix or on wulfenite
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Figure 16. Wulfenite crystal with orange
mimetite, 6.8 cm, from the San Francisco mine,
Kristalle specimen; Wendell Wilson photo.

Figure 19. Wulfenite cluster with mimetite,
7 cm, from the San Francisco mine. Francis
Benjamin collection; Jeff Scovil photo.

Figure 17. Wulfenite crystal with orange mime-
tite, 3.2 cm, from the San Francisco mine.
Shirley Fiske collection; Jeff Scovil photo.

.

Figure 18. Wulfenite crystals to cm on
mimetite, from the San Francisco mine. Wayne
Thompson specimen; photographed by Wendell
Wilson in 1972,




Figure 20. Large cluster of wulfenite crystals
on matrix over 30 cm across, mined by Curt
Van Scriver and exhibited in the case of his
grandmother, mineral dealer Beth Gordon, at
the 1977 Detroit Gem and Mineral Show.
Wendell Wilson photo.

Figure 22. Wulfenite crystal with mimetite, 3.7
cm, from the San Francisco mine. Francis
Benjamin collection; Jeff Scovil photo.

crystals, and Panczner (1987) notes mimetite “replacements™ of
wulfenite. However, the most coveted specimens are those in
which brilliantly colored (the redder the more highly coveted)
spherules rest individually or as grapelike clusters on wulfenite

Figure 21. Wullfenite crystals on orange mime-
tite, 5.4 cm, from the San Francisco mine.
Western Minerals specimen; Wendell Wilson

crystal “windows” or between them, populating the wulfenite
photo (1983).

crystal groups, thickly or thinly, with splotches of cousinly color.

Pyromorphite Pb,(PO,),Cl
Panczner (1987) mentions pyromorphite crystals to 1 cm associ-
ated with wulfenite on the San Francisco mine’s “11th level”

However, obvious (i.e. green) pyromorphite was not seen in the mine
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Figure 23. Wulfenite crystals on mimetite, 6.4
cm, from the San Francisco mine. Jack Halpern
collection; JefT Scovil photo.

Figure 24. Wulfenite crystals on mimetite, 5 cm,
from the San Francisco mine. Steve Neely col-
lection; JefT Scovil photo.

Figure 25. Wulfenite crystals on mimetite, 5.5
cm, from the San Francisco mine. Francis
Benjamin collection; Jeff Scovil photo.




Figure 26. Large block of matrix, 40 cm,
covered with wulfenite crystals, from the
San Francisco mine. Lance Hampel col-
lection; Jeff Scovil photo.

Figure 27. Wulfenite with barite, 9.9 cm,
from the San Francisco mine. Wayne
Thompson specimen (1994); Jeff Scovil
photo.

by Wayne Thompson during the 1970’s, and Ed Swoboda’s journal

from the 1990’s does not mention his mining crews’ encountering it.
While collecting near the bottom of the interior shaft in the mid-
1980’s, Cal Graeber and John Whitmire found a few small crystal
groups—none larger than 5 cm across—of what they assumed to be
pyromorphite, although the material was never tested (Cal Graeber,
personal communication, 2004). At the 2003 Tucson Show, the

present author purchased a thumbnail specimen labeled as San
Francisco mine pyromorphite—and it is fairly attractive. The hex-
agonal-prismatic crystals, ranging from 2 to 4 mm, cluster densely
on earthy brownish black matrix, standing up at all angles from it;
they are slightly hoppered at the terminations, lustrous, and yellow-
ish green, with discernible color-zoning—olive-green in the lower
halves of the prisms and more yellow than green in the upper halves.




Quartz 510

As mentioned, the amethystine quartz veins intersected by the
Swoboda incline of the early 1990's were too tight to allow crystals
to grow, but about two flats of very good amethyst specimens were
collected during the Libby/Seibel/Panczner effort of 1976-1977.
The sharply terminated amethyst crystals reached 5 cm, and some
have tiny wulfenite crystals perching on them (John Seibel,
personal communication, 2004).

Waulfenite PbMoO,

Wulfenite specimens mined in the early 1970's reached the
specimen market quickly: even as more fresh pockets were being
opened, John White (1972) reported in print on wulfenite crystals,
mustard-yellow and all about 1.25 cm, on “wart-like crusts” of
mimetite of the same color. In the very next issue of the Mineral-
ogical Record, Richard Bideaux (1972) wrote of how the wulfenite
of this locality can mimic that of older localities—"rosetted yellow
crystals, like Tombstone; transparent yellow-orange crystals with
yellow tufted mimetite, like Tiger; orange crystals with orange

mimetite balls, like the Rowley mine; and yellow masses of

crystals hke early Glove specimens.” But by the time the speci-
mens collected by Curt Van Scriver in the mid-1970’s hit the
market (Wilson, 1977), the first of the two important collecting
periods at the mine had already ended. The products of the second
period, passing from Ed Swoboda’s mining team to Wayne Thomp-
son and thence onto the market, also debuted quickly but remained
available only briefly, the really important lots of specimens being
offered for only about two years in the mid-1990’s (Moore, 1994,
Robinson er al., 1995). Some very good pieces, having been held
back for awhile, showed up about five years later (Moore, 2001),
and some appeared in Europe (Larson, 2003). But the locality has
produced no fresh matena! for ten years as of this writing.

Most commonly, San Francisco mine wulfenite crystals are

“windows,” i.e. wide, square tablets with extremely short prism
faces, the edges of many crystals beveled lightly by pyramidal
forms. Some crystals show second-order prisms and thus are
octagonal. Thicker wulfenite crystals are rare, the largest observed

Figure 28. Wulfenite crystals with
mimetite, 4.3 ¢cm, from the San
Francisco mine. Cal and Kerith
Graeber collection; Jeff Scovil photo
(1993).

thickness-to-width ratio being about 1:4; some of the famous
amber-orange, totally transparent crystals from the “Red Pocket”
of May 1973 approach this ratio.

Individual wulfenite crystals to 13 ¢cm on edge have been
reported from the mine (Panczner, 1987). As narrated above, many
specimens were extracted as loose, single crystals or rosette-
shaped aggregates, some with mimetite spherules or dark manga-
nese oxide-infused matrix. The most spectacular specimens are, of
course, the great, flaring, excruciatingly delicate clusters of “win-
dows™ which, only loosely attached to each other or loosely joined
by mimetite, burst up and out at the viewer like playing cards
escaping from a clumsy hand. Specimens of this description to
more than 20 cm across were found not too uncommonly during
both major working periods. One crystal cluster extracted in 1972
(and bought, after a few intermediate stops, by the pianist Roger
Williams) measures 45 cm across.

CONCLUSION

More than 100,000 wulfenite specimens are said to have come
from the early 1970’s pockets alone (Souza er al., 1990), of which
perhaps 10,000 are very fine (Wayne Thompson, personal commu-
nication, 2004). Add about another 50,000 from the work in the
early 1990’s (Wayne Thompson, personal communication, 2004)
and a few thousand more from the Van Scriver discoveries of the
mid-1970’s, and consider unrecorded discoveries, and it is clear
that the San Francisco mine has been an extraordinarily prolific
locality for wulfemite—but where are all those specimens now? For
the most plausible (and depressing) general answer to this ques-
tion, see Wilson and Currier’s essay “Mineral Specimen Mortality™
(2001).

The number of truly “major” wulfenite pockets discovered in the
San Francisco mine is probably between 12 and 15. In the 1970’s,
Wayne Thompson worked three of these and Copper Joe worked
five to seven; in the mid-1970’s, Curt Van Scriver worked one; in
the 1990's, the Swoboda/Thompson/Homer partnership worked
three. Whether more will ever be found no one can say. In the
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meantime, these wonderful wulfenite specimens will be cherished,
and must be carefully guarded against the demons of entropy, by all
collectors lucky enough to possess them.
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Martin Zinn Expositions, L.L.C., P.O. Box 999, Evergreen, CO 80437-0999
Fax: 303-674-2384, Email: mz0955@aol.com, Website: www.mzexpos.com
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™ DAKOTA MATRIX |
MINERALS

www.dakotamatrix.com
Photo Galleries

King Lithia mine

Apatite

g Ny "
Rare Minerals
~Weekly Specials—Cabinet to Micros—

pecia n S. Dakota since 1996
Tom Loomis
3519 Sequoia Place * Rapid City, SD 57702
(605) 718-9130
dakotamatrix@rushmore.com J

l

L

| Featuring
NATURAL DIAMOND CRYSTALS
up to ] carats

|' il N
.

|
John Betts - Fine Minerals, 215 West 98 Street. NY. NY 10025]
1l ||'_-||n|||I|||.r|| i)

' Phone'Fax: 212-678-1942 Email: jhboave ' aol.com

Cash paed for mineral collections!

Gem Crystal Treasures

Specimen and gem-quality crystals available.
Send for free list or visit our website
Ty Lawrence
PO. Box 14042
Portland, OR 97293
tel: (503) 731-6503 * www.gemcrystals.com

Simkev Micromcunts/Minerals

g From micro to macro—
>> A Fine minerals, Fair prices
WWWw_simkevmicromounts.com
e-mail: simkev@sympatico.ca

P.O. Box 159, Bnghton, Ontario, KOK 1H0, Canada

613-475-9552

EXECUTIVE TNN
INERAL &
FOSSTL SEHOW

\1311,' \!\\T‘E
SAME QUALITY., S\M=

LOCATIONM

Your Success Is QOur
Goal




MEGAW, P. (1991) Field report on San Pedro Corralitos, Chihuaua.
Unpublished report for Joe Ruetz by International Mineral
Development and Exploration, dated October 8, 1991, 11 p

MEGAW, P. (1992) San Pedro Corralitos Preliminary Evaluation.
Unpublished report for Joe Ruetz by Intermational Mineral
Development and Exploration, dated December 21, 1992, 11 p.

PANCZNER, W. D. (1987) Minerals of Mexico. Van Nostrand
Reinhold, New York, p. 274, 396.

ROGERS, A. H. (1907) Report on the property of the Candelaria
Mining Company. Unpublished report, 23 p.

VILLSENOR. L. (1951) Problema de bombeo de las minas Leon

Congreso de San Pedro Corralitos, Chihuahua, Mexico, en
operacion por Minas de Durango, S.A., compaiia subsidiaria de

Eagle Pitcher Mining and Smelting Company. Memorias de la

Primera Convencion Interamericana de Recursos Minerales.

Mexico, D.F., p. 278-287.
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of the World. Abrams Books, New York, p. 220.

WISSER, E. (1944) Report on Leon-Congreso lead-gold mine, San
Pedro, Chihuahua (August 28, 1944). Unpublished report, 28 p.

WISSER, E. (1945) Interim report Leon-Congreso mine, San
Pedro, Chihuahua (July 30, 1945). Unpublished report, 41 p.

WISSER, E. (1946) Exploration program proposed for the Congreso
mine, San Pedro Corralitos, Chihuahua. Unpublished report,
32 p.

WISSER, E. (1948) Congreso mine, San Pedro Corralitos, Chihua-

hua—results of past exploration; present prospects (December
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manuscript. 92 pp.
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find. /In Smith, Bill and Carol, Tales From Mexico, Part 2. Rocks
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WHITE, J. §. (1972) What's New 1in Minerals? Mineralogical
Ht'i'rh".ri", 3 | 80-182.

WILSON, W. E. (1977) What's New in Minerals? Detroit Show
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WILSON, W. E., and CURRIER, R. H. (2001) Mineral specimen
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Specializing in Select Specimens
for Collectors & Museums. Diverse
Price Ranges - Intermediate

to Advanced.

We offer Immediate & Highest
Payment for Mineral Collections
or Individual Specimens.

DANBURITE

harcas. SanlLuis Pot

Aurora Mine

Premium Prices Paid
for Choice Specimens.

APPRAISAL SERVICES:
Review & Evaluate

COLLECTIONS RESTORED:
Catalogued & Classified

If you're shopping for quality &
fair price, visit our web site at
www.wmtucson.com

When in Tucson, call for an appointment to visit our studio

ESTABLISHED 1962 GENE & JACKIE SCHLEPP

P.O. Box 43603 - Tucson, Arizona 85733 - Call Collect at 520-325-4534
E-mail: schlepp@wmtucson.com
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Visit the National

Friends of Mineralogy

website at
WWW.

friendsofmineralogy.org

Newsletter Editor

Andrew Sicree, Penn State University, 122 Steidle Building.
University Park, PA 16802

Tel: B14-867-6263 or 814-865-6427

E-mail: sicree @ geosc.psu.edu

National Organization Website: hup://www.fnendsofmineralogy.org

Who We Are

I'he Friends of Mineralogy (FM). formed at Tucson, Anzona on
February |3, 1970, operates on a national level and also through
regional chapters. It is open to membership by all. FM’s objectives
are 1o promote, support, protect and expand the collection of mineral
specimens and to further the recognition of the scientific, economic

and aesthetic value of minerals and collecting mineral specimens

FM has a long association with The Mineralogical Record. It helps
produce locality indexes for specimen nuneral localines pubhished n
Rocks and Minerals, and 1s co-sponsor, with the Tucson Gem &
Mineral Society (TGMS) and the Mineralogical Society of America
(MSA), of the annual Tucson Mineralogical Symposia. Among its
activities it also sponsors awards for best articles each calendar year
in The Mineralogical Record, Rocks & Minerals and extralapis
English and gives special recogmition at the February Tucson Gem
and Mineral Show for educational displays which help explain an

aspect of mineralogy

The Friends of Mineralogy 1s affiliated with the American
Geological Institute and the Mineralogical Sociery of America, as
well as with Rocks & Minerals and the Mineralogical Record. Both
ol these magazines [Htl'xhjn' M space and pul‘ﬂuh news ol s
activities from tme-to-time. FM in turn supports these magazines

In vanous endeavors

National Officers

President

Bill Dameron, 1609 NW 79" Circle. Vancouver, WA 98665
E-mail: banebill @aol.com

Vice President

Virgil Lueth, New Mexico Tech, 801 Leroy Place
Socorro, NM 87801

E-mail: vwlueth@ nmit.edu

Secretary

Glona Staebler, PO Box 263 East Hampton, CT 06424
E-mail: gastaebler@ aol.com

Treasurer

him Hurlbut, 2240 South Adams St., Denver, CO 80210
E-mail: jfhu@vanion.com

Chapter Contacts and Upcoming Symposia

Colorado Chapter

Order Now! Minerals of Colorado

Order from: Fniends of Mineralogy—Colorado Chapter,

P. O. Box 5276, Golden, CO 80401-5276 Price: $150 + $3 p&h
(Colorado residents add 7.3%)

For Chapter information contact Peter Modreski, President,
3555 Miller St., Wheat Ridge, CO 80033; Tel: 303-425-9549 or
303-236-5639; E-mail: pmodreski @ usgs.gon

Symposia: Microminerals of the Rocky Mountains, Colorado
Springs, June 2005; Crystalline and Cryptocrystalline Quartz, Denver,
September 10-11, 2005.

Midwest Chapter

Visit our website at www.indiana.eduw/~minerals

For Chapter information contact Nelson Shatfer, President,
530 Cabot Ct., Bloomington, IN 47408; Tel: 812-339-6623 or
812-855-2687; E-mail: shaffern@ indiana.edu

Sympeosia: lllinois/Kentucky Fluorspar District, Manon, KY,

October 2-3, 2004, Contact Emie Carlson, ecarlson@kent.edu,
3130-672-3778

Mississippi Valley Chapter

For Chapter information contact Mark Sherwood, President,
P. O. Box 436, Oak Grove, MO 64075 Tel: 816-690-8226:
E-mail: msherwod @swbell.net

Symposia: Mineralogy of the MO-KA-OK Tri-State District
October 9-10, Joplin, MO

Pacific Northwest Chapter

For Chapter information contact Aaron Wieting, President,
1841 NE 58" Ave., Portland, OR 97213; Tel: 503-284-5361
E-mail: pdxpounder@ hotmail.com

Sympesia: Minerals of Skarn Deposits, Longview, WA
(north of Portland), September 25-26, 2004

Pennsylvania Chapter

Order now! Reminiscences of a Mineralogist by Arthur Montgomery
Price: $20+3%3 p&h

Order from: Amold Mogel, 15 Oak Road, Schuykill Haven,

PA 17972; Tel: 570-739-4034, E-mail: pioche@losch.net .

Visit our website at www.geocities.com/sajas.geo/FM/index_htm
Sympeosia: Classic Eastern Localities #1, Delaware Institute of
Science, Media, PA, November 6-7, 2004

Southeast Chapter

For Chapter information contact Julian Gray, President,
524 Robin Lane, Manetta, GA 30067; Tel: 770-973-3632
E-mail: jcgray@ gsu.edu

Sympeosia: Symposium to be held in Cartersville, GA,
November 13-14, 2004

Southern California Chapter

For Chapter information, contact Bob Reynolds, President,

220 South Buena Vista St., Redlands, CA; Tel. 909-781-9310;
E-mail Jreynold @ empirenet.com or Bob.Reynolds @ Lsa-assoc.com
Visit our website at www.mineralsocal.org/scfm

Workshops: Two Mineral Collectors” Workshops annually, in March
and October. Contact Bob Housley, Rhousley @its.caltech.edu
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AdvancedMineral.com
s o Cab ““.|"r."‘-, Wordwide, L1 SE 1SA
www advancedmineral.com
e=-mail: acmemmme@hotmail.com
Alpine Mineral Company
Fine Alpine and Gem Pegmante Minerals
www.alpineminerals.com
e-mail: kevin@alpineminerals.com
ARCH Minerals
Established Internet Mineral Pioneer
www.archmmerals.com
e-mail: rhoek@archminerals.com
Argentum Auctioneers
\uctioneers of Minerals. Uems, bossils
& Miming Memorabiha
wwaargeniumanchoneers.com
e-mail: stlver ! @argenumaucioneers,com
The Arkenstone
Fine minerals since 1996
www.irocks.com
¢-mail: rob@rocks.com
Attard’s Minerals
Fine Worldwide Minerals, Equipmt. Services
www. attminerals.com
e-mail: anard@atminerals.com
Brazarte Minerals
Selection of Worldwide Mineral
www, brazane.com
e-mail: brazartemmerals@y ahoo.com
Brazilian Minerals
Vinerals and lapidany gems
waww. brminerals.com
c-mail: bromnerals@brminerals.com
Brazilian Rockhounds
VMinerals and Gems from Brazil
www. brhounds.com
g-mail: brhounds@brhounds.com
British Lapidary & Mineral
Dealers Association
Viember Directory, UK Mineral Fair Date
www. bimda.com
e-mail: mansemins@btopenworld.com
Cal Neva Mineral Company
Not your Bun of the Mill Specimen
www.cnmineral.com
e-mail: russ@cnmineral.com
Cascade Scepters
Fine Rare Ouartz & Worldwide Minerals
www.cascadesceplers.com
e-mail: sceplerguy @cascadesceplers.com
CK Minerals
Lyl kovag
www.ckminerals.com.an
e-mail: i@ ckminerals.com.an
The Collector Showcase
Modular storage and display cabinetny
www. thecollectorshowcase.com
¢-mail: dougwahl@thecollectorshow case.com
Colorado Gem & Mineral
Fine Minerals, Gems, & Collectibles
www.coloradogem.com
e-mail: jacklowell@Coloradot ilem.com
Crystal Showcase
Collector-qualinn Mineral Specimens
www.crvslalspecimens.com
¢-mail: mineralspecaimens@hotmail.com
Crystal Vine
L Kk Website: Worldwide & British Minerals
www.crvslalvine.couk
e-mail: saragiller@cnvstalvine.co.uk
Cyvberocks
Wordwide Minerals, Fossils, Fluorescents
www.cvberocks.com
e-mail: steven@cvberocks.com
Dakota Matrix Minerals
Cab. To MM, Rare, Fine. Weekly Specials
www. dakotamatnx.com
e-mail: dakotamatnx @rshmore.com

Diederik Visser Minerals
Worldwide Minerals & Mining Memorabilia
www.dvinnerals.com
e-mail: diedenkvisser@dvimnerals.com

Douglass Minerals
Cuality Worldwide Affordable Minerals
www.douglassminerals.com
e-mail: douglassminerals@aol.com

Excalibur Mineral Company
Kare Minerals & Analvtical Services
www. excaliburmineral.com
e-mail: info@excaliburmineral.com

Fabre Minerals
High-Ouali Wordwide Minerals
www.labreminerals.com
e-mail: enquiry@fabreminerals.com

(ieonic Mineralen Collectie
Fine worldwide and systemanc minerals
www deonicmineralen.be
e-mail: geoncmineralen@protiscalibe

Brice & Christophe Gobin
Fine Minerals from Airica & Worldwide
www.mineralsweb.com
e-mail: gobin@club-internetir

H&P Minerals and Gems
Thumbnail and Mimature-size Minerals
www. hpminerals.com
e-mail: halprior@louisacomm.nel

ltalianMinerals.com

Quahity Munerals from laly

& Worldwide

www. itabhanMinerals.com

e-mail: malianminerals@libero.il
Jewel Tunnel Imports

Indian & Worldwide Minerals Wholesale

www jeweltunnel.com

mail: rockcurner@compusenve.com

Key's Mineral Collection

kivoshi & Erko Kiikuni

www. kevsminerals.com

e-mail: kevs@kevsminerals.com
The Kilian Collection

Fine Minerals, Gems, Jewelry, Decor Pes,

www. kihancollechon.com

c-mail: info@ Kiliancollection.com
Maiestic Minerals

Fine worldwide specimens

www.majesticminerals.com

e-manl: scon@magesticminerals.com
Marcus Grossmann Minerals

Top specimens worldwide

waww, THE-MINERAL-WEB.com

e-mail: infio@THE-WINERAL-WEB.com

Martin Zinn Expositions
lucson, Denver, Springiield and
Costa Mesa Shows!
WWWLIMZEXPOS.Com
e-mail: mz0M55@aol.com
The Mineral Cabinet
select Muneral Specimens. Min Kecords
www mineralcabinet.com
e-mail: themineralcabinet@comeoastnel
Mineralogy Database
On-ine | ser-Frdly, | p-to-daie
Mineral Data
hutp: 'webmineral.com
Mineral Shop
Worldwide Classics & Rarnities
wWWBImmsenvice.oom
c-mail: info@mail.minservice.com
Minerals Unlimited
Kare Species 1o Common Minerals
www,mineralsunhimied.com
e-mail: wendi@mineralsunlimited.com
Minernet.it
Fine Specimens and a Great Sales Policy
WY ITmemetal
e-mail: info@minemetit

" INTERNET DIRECTORY

Moorland Minerals
Irish & British Minerals, English Fluonie
www.moordand-minerals.com
e-mail: stephenmoreton@iotalise.couk
North Star Minerals
So. WMinois & Eastern European Minerals
www.northstarminerals.com
¢-mail: northstarminerals@comcastnet
Ososoit Mineral Connection
Worldwide Minerals a1 Reasonable Prices
WWWLOSCITIINLCOMm
e-mail: eeorge@osomincom
Pala International
Best in Worldwide Gems & Collector Minerals
waww. palagems.com
e-mail: john@palagems.com
Penn Minerals
Classic Pennsyivania Minerals our Specialty
www. pennminerals.com
¢-mail: SCarter@pennminerals.com
Pickens Minerals
Fine Worldwide Minerals, Acnvlic
Stands/ Mounts
www.pickensminerals.com
e-mail: reo@pickensminerals.com
Scholten’s Fine Minerals
Bringing a world of minerals 10 vou
www scholtensiineminerals.com
e-mail: bnan@scholiensfiineminerals.com

SIBER+SIBER Ltd.
High-quahty minerals since 1964
www.siber-siber.ch
¢-mail: siber-siber@bluewin.ch
Simkev Micromounts
Finest quality minerals since 1979
hip:/ fwww simkevmicromounts.com
e-maik: simkev@svmpatico.ca
Spectrum Minerals
Coloriul quality minerals, Cabinel size
www.spectrummmnerals.com
e-mal: wslogan@carolinar.com
Spheres to You
Vore than 5,000 Beautiiul Mineral Spheres
wWWW spherestoyou.com
e-mail: --|'-|I-;_1'L'~ M=swiesLoom
The Sunnywood Collection
Bill and Elsie Stong
www.sunmywood.com
¢-mail: minerals@sunnywood.com
Terlingua Calcite and
Cinnabar Company
Fluorescemt Terlingua Calcite, all sizes
www. lerlinguacalcite.com
c-mail: fred@erlinguacalcite.com
Top Sheli Minerals
Quality minerals jor advanced collectors
www lopsheliminerals.com
e-mail: ereg@opsheliminerals.com
Trafiord-Flynn Minerals
\ifordable Worldwide Quality Minerals
www.trafford-flynn.com
e-mail: inio@trafiord-flvnn.com
The Vug
v very extensive mineral link ponal
www. lthe-vug.com
¢-mail: pandragon@aol.com
The Webmineralshop
Specializing in Fine halian Minerals
www. wehmineralshop.com
e-mail:webminerals@liberoat
Western Minerals
Finest Quality Worldwide Minerals
WWW WIITUICSONL.COMm
e-mail: schlepp@wmiucson.com
Wright's Rock Shop
Fine Worldwide Minerals
www.wrghtsrockshop.com
e-mail: wnghtsr@ipa.net

*List your imternet site here! Contact the editor at minrec@ earthlink.net
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| ARGENTUM AUCTIONEERS }
i . _" ) - ; -
R & APPRAISERS
;.{r Jresents \ £l
3 I ||
TWO IMPORTANT £|
3 i-—-?;
TUCSON AUCTIONS
”i L UV AN i v/ Y AN A f P
5 N the Chieuble . Sree - HHoted al Sieid S ank
i 445 SOUTH ALVERNON WAY
N S
o REZE G
1o Monday, February 7, 2005 g
NG Approximately 110 Choice Mineral Lots D/
< Preview: 2 to 5 p.m. Monday and on-line at www.argentumauctions.com \';/
xf"‘-. 2 Auction: 7 p.m. in the Jumor Ballroom |
‘~. Tuesday, February 8, 2005 i
A ] e AN
P Approximately 160 Choice Mineral Lots ’f.’;:
i From the Arnold Goldstein Collection Gl
' Preview: 2 to 5 p.m. Tuesday and on-line at www.argentumauctions.com A
| — Auction: 7 p.m. in the Junior Ballroom
-H' }; " .. z i » L \I:". (-1
L Don’t miss these great opportunities to acquire high-quality specimens \\
| for your collection. =
r.::-?: For further information contact:
Argentum Auctioneers
I 1 P.O. Box 365602
Hyde Park. MA 02136-0011
hitp://www.argentumauctions.com it |
| TERMS: Cash, Traveler's Checks, VISA/MC, or personal U.S. checks upon approval. | ]
Visit our website for pre-registration, on-line catalogs, and updates. i
. And check out our new WEB MINERAL STORE. .
.-
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Rare Species?
Common
Minerals?

“New Listings
for one vear. Visit:

S5 UN) i\: INgs our
¢

www.mineralsunlimited.com

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

e-mail: wendi@mneralsunlimited.co

Rogef' Worldwide
TS Y Rare Minerals

5171 Romeo St. Val Caron
Ontario, Canada, PAN 1G5
1(T05)897-62106
HTTP://www.rogersminerals.com
email: rmineral@isys.ca

| Exceptional Museum Qualily
Gem Crystlals
Mineral Specimens
Rare Cul Slones

- H. OBODDA

Post OffiCE Box 51
Short Hills, NJ 07078-0051
Telephone: 1.973.467.0212
E.-mail: minerals(@obodda.com
www.obodda.com

| Conslanlly recewing new malerial

TUCSON 2005!

SEE US AT THE CLARION HOTEL
ARIZONA MINERAL & FOSSIL SHOW
ROOM 129 JAN-FEB 12

Over 1,000 Mineral Listings plus Boxes & Supplies
—Send $1.00 for a 72 page catalog—

David Shannon Minerals |

Colleen Shannon, Director
6649 E HUSTIC DR., MESA., AZ 85215 (480) 985-0557 PHDNE FAX

—_— — = - —

“WRIGHTS
Rock
‘SHOP ==

| 3612 ALBEFIT F"IKE HOT SPRINGS, AH ?1913 Tel {501} 767-4800 |

www.TheRockpick.com

minerals—fossils—tools
Updated every week

DAN WEINRICH

Dealer in Fine Mineral Specimens Open Every Day on the Internet!

www.danweinrich.com
See me at:
| LICSON SHOW
SPRINGHELD SHOW
DENVER SHOW

P. O. Box 425 » Grover, MO 63040 « Tel: 314-341-1811 * FAX: 636-256-6540

Fine Mineral Specimens!'We Buy Collections!

—SHOW SCHEDULE 2004—

i b Al gd id
b A=rvd T ] e v
i A AL L R

Visit ot ]v L ite: wri

Geo-Tours Namibia
Namibia Minerals

Or see me in
ST. LOUIS

By Appointment

| §11/< Canadian Hmcmh Rarc \lmeruls §\“§

| ﬁlF International Suliides, Suliosalts, Elements

Davnd K Joyce

www.davidkjoyceminerals.com

®0OY @




Mineralogical

iﬁgiefy of 7 9 HAWTHORNEDEN
crica ~

l ! ! : ! . { 1{ - Thumbnail to Cabinet Size
[() J . ¥ ), 0 )
through caucation anc ecogninon WANTED TO PURCHASE—OLD COLLECTIONS

Mineralocical Societv of America Open Mid-June to September
1015 18¢th St Nw Ste 601 (Otherwise By Chance or By Appointment)

e Sk ) . W .
W l\hll!;[““- DC 20036-5212 USA Three miles south of Bancroft. Ontario.
phnm' 202-775-4344 on the West side of Hwy. 62
fax: 202-775-0018
e-mail: businessi@minsocam.org

Wi 1'\![1{' WWW. N SOK dlll. OTE

 [Distnguished Public
Service Award
e Dana Medal
 Mineralogical Sociery of
America Award it 3 = _ : _ :
il P oY Wendy & Frank Melanson
* Amenican Mineralogss L. 2 ¥ L Amable, Ontario KOL2LO
Tel: (613) 332-1032 = FAX:
(613) 332-0585

Undergraduate Awards

 Resecarch Grants

\ ¥, MINERALOGICAL RESEARCH CO.
SEARCHING THE WORLD

il ¢
é‘ 7‘\ .« . . to bring you the finest in mineral and
N

M
meteorite specimens, books, UV lamps,

video microscopes, stereo microscopes and
specimen boxes, all at competitive prices !

Shop our Web Site @ http://www.minresco.com

Possibly the largest earth science web site in the world !

EUGENE & SHARON CISNEROS Phone: 4086-923-6800
15840 EAST ALTA VISTA WAY FAX: 408-926-6015
SAN JOSE, CA 95127-1737 USA Email: xtls@minresco.com

<

RARE MINERALS since 1974! Excalibur Mineral

Old classics, rare species, microprobed samples, meteorites and thin Corporation
sections, plus a full line of microscopes, geiger counters, our compre-
hensive photo CD, UV lamps and old & new books. Request a specific | 1000 N. Division St. — Peekskill, NY 10566
catalog or view our well illustrated website @ www.excaliburmineral.com. | Tel: (914) 739-1134 Fax: (914) 739-1257

Analytical services offered. email: info@excaliburmineral.com




The Meiji EM Series of ——
Modular Stereo Microscopes.

If you are looking for precision, durability, quality and value in a Stereo

Crystal Clear. W B

>
.!_

Microscope, we invite you to take a closer look at Meiji's EM Series of “ % a u

Stereo Microscopes.

The modular design (A wide variety of bodies, single magnification or zoom - [-l' 0
:

rotatable 360 , auxiliary lenses, eyepieces, stands, holders, etc.) gives you

the freedom to create the ideal instrument for your specific need or application,
and Meiji stands behind every instrument with its “Limited Lifetime

Warranty.”

For more information on these economically priced Stereo Microscopes,
please call, FAX, write us or log on to our website today.

MEIJI TECHNO AMERICA

2186 Bering Drive, San Jose, CA 95131,
Tel: 408.428.9654, FAX: 408.428.0472
Toll Free Telephone: 800.832.0060 or visit our website at www.meijitechno.com

Leonard & Linda Himes

P.O. Box 2306, Monument, CO 80132
719-487-8897, LeonardHimes @ aol.com
Fine Minerals since 1973, at Major

L Shows and by Mail or Appointment

] : ; Appraisals & Specimen Preparation
Dave Bunk Minerals Glacier Peak Arl, Pl pecimen Frej

Dave Bunk Gems & Minerals Mountain Minerals

1441 W. 46th Avenue. #8 Joseph & Susan Dorris International
Denver, CO 80211, 303-477-6897 2994 5. Holly St., PMB 256 Dudlev Blauwet

www. davebunkminerals.com Greenwood Village, CO 80111 P.O. Box 302
email: dave@davebunkminerals.com Tel: (719) 685-4479 L ouisville. CO 80027-0302
Producing Colorado Amazonite & 3-665-0672
Collector’s Edge Minerals, Inc. Smoky Quartz FAX: 303-664-1009
P.O. Box 116Y Fine Worldwide & Colorado Specimens :"l-;llr'll.'l..th. Gems. Gem Roueh
Golden, Colorado 80402 email: glacier@frii.com :

303-278-9724 web: www.Ini.com/~glacier The Sunnywood

Superb mineral specimens . : Collecti
Showroom open by appointment or Green Mountain Minerals O%ecrIon
visit us at www.collectorsedege.com Stanley Korzeb Bill & HT‘“"‘ stone
15064 E. Bails Place urora, OO
Columbine Mineral Shop \urora., CO 80012 RE DT R,
Benjy & Liz Kuehling 303-368-1209 (Call for Appt.) Premium Minerals. Fossils, &

P.O. Box 541, 633 Main Street Species, Fine Minerals, write for List Carvings Artistically Mounted
Ouray. CO 81427 on Wood or -\L'I:\hl..'

970-325-4345. 9 am. t0o Y p.m email: minerals@sunnywood.com
- 5 ) hitp://www. sunnywood.com
Open 7 days, May 1-Oct. 31 F — "

Fine Minerals for Collectors

{ \ . .
www.collectors-mall.com/cms Denver Gem & XT;;“E’{T?}‘;TT:"[?‘:‘: Beals

e Mineral Show 6006 S. Holly St.. PMB 256
. Englewood, CO BO111-4251
Colorado Mineral Sept. 17-19, 2004 303-771-9225 (by Appt. only)
and Fossil Show | | P.O. Box 621444 FAX: 303.771-9308
Holiday Inn Denver North | | Littleton, CO 80162 sty e

www.xtal-dbeals.com

SEPT. 15-19, 2004 www.denvermineralshow.com Fine Mexican minerals & more
10 a.m. to 7 p.m. Daily ‘

\_ INFO: P.O. Box 999 » Evergreen, CO 80437 ¥

‘ Held Annually at the Denver Merchandise Mart ‘
L _‘_,/ll




ALIFORNIA DEALER

Gemini Minerals

Joe & Susan Kielbaso

P.O. Box 70062

San Diego, CA 92167

Tel: (619) 223-0620

FAX: (619) 223-0385

E-mail: geminiminerals@cox.net
We buy collections

Jewel Tunnel Imports
Rock H. Currier
13100 Spring Street
Baldwin Park, CA 91706-2283
lel: (626) 814-2257
FAX: (626) 338-4617
Wholesale Only

Kristalle
875 North Pacific Coast Hwy.
Laguna Beach, California 92651
Tel: (949) 494-7695
E-mail: leicht@kristalle.com
WEB: http://www.kristalle.com

Pala International &

The Collector

912 So. Live Oak Park Road
Fallbrook, California 92028
Tel: (760) 728-9121

US Wats 1-(800)-854-1598

Silverhorn
Mike Ridding
1155 Coast Village Road
Montecito, California 93108

Tel: (805) 969-0442

Webminerals s

S.d.S.

www webmineralshop.com
WwWw smarminerals.com
www webgemshop.com

Specialized in Fine Minerals
from Italy and Alps
Weekly Updates!

C.P.24 15069 Serravalle Scrivia Al
webminerals@hbero.it

Italy

Please send 32 U.S. ($4 outside U.S.) for a
1 -year subscription to our mineral list

www.carouselminerals.org

p
( i/ I(JII ZE

| GREGORY 1
BOTTLEY & LLOYD ||

|
Established by James Gregory in 1858

|
| § Seaerave Road, London SW6 IRP

lel: 020-7381-5522 Fax 020-7381-5512

VISIT OUR WEBSITE: www.bottlev.co.uk |

| |1
. _ |
| Brian Llovd looks forward to seeing vou

when vou are next in London.
Our showrooms are open weekdays 9:30 |
0 5 pm—other times by appointment

1202 Perion Drive
Belen, New Mexico 87002 '
505-864-2145

g s

UNUSUAL CRYSTALS |

FROM
AROUND THE WORLD

CORUNDUM IS
OUR SPECIALTY!

GEM-FARE
P.O. Box 213
Pittstown, N.J. 08867
Phone/Fax (9G8) 806-3339
REQUEST CRYSTAL LIST

ALWAYS SOMETHING NEW!

Specializing in the minerals of Eastern Europe and Southern lllinois
See us at Tucson, Cincinnati, Springfield, Denver, Detroit, Carnegie

Visit our website: WWW.nNn rminerals.

ORTH STAR M//V[/?Al s

Ross C. Lillie
/7249 Woodlore Dr., W. Bloomfield, M| 48323
Tel./Fax: (248) 926-9929 + E-mail: northstarminerals@comcast.net

72 ¢




Revolutionary!

MEXEC &N
Mines and Minerals

The Hardbound Special Issues
of the Mineralogical Record
Bound in BONDED LEATHER
Editions Limited to 300 Copies
$50 each plus $4 shipping (in U.S.)

($8 shipping outside U.S.)
While Supply Lasts!

No.l Boleo Mines, Baja

No.2 Ojuela mine, Mapimi

No.3 Los Lamentos,
Fresnillo, Las Vigas,
Sierra de Cruces

No.4 Guerrero, San Francisco,
San Pedro Corralitos

No.5 Coming Soon!

&foﬁwrz :

The Mineralogical Record
P. O. Box 35565, Tucson, AZ 85740
E-mail: minrec@aol.com FAX: 520-544-0815

Canadian Mineral Specimens
Egys - Spheres
Stone Bead Jewellery

10549-133 St Edmonton, AB, Canada TSN 2M

FINE MINERALS W (ySORS. Mimerals com
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CHECK LIST

of Available Back Issues of the Mineralogical Record
COMPLETE YOUR SET!

(All Back Issues are $12 each, except as noted)

Postage and handling for U.S. subscribers is $2.00 per copy for 1-5 copies. For more than
5 copies the shipping cost is $1.00 each. For shipping to subscribers outside the U.S. the cost is
$3.00 per copy for 1-5 copies, or $2.00 each for more than 5 copies.

v.l/ nd Colombian Emerald, Natrolite (OR), Benstonite (IL), Lingban (Sweden) $30
v.8/ nS Characterization of New Species, Twinning, Axinite (Brazil), Green River (WY)
v.9% n4d Elmwood mine (TN), Chester (MA), Pyrite crystal forms

v.9 nS Kimmerenite (Turkey), Afghamistan pegmatites, Chuguicamata, Chile

v.% n.6 Libethenite (Zambia), Quartz/Pyrite (Washington). Hydroboracite (CA)

v.l0/ n.l Hydroxylherderite (Brazil), References on Amernican Minerals

v.10/ n.2 Jeffrey mine (Quebec), Alpine Rodingites, Fluorite (Germany)

v.10/ n.3 Taewha mine (Korea), Quartz Japan-law Twins, Bancroft (Ontario)

v.l/ n.5S I'homas and Wah Wah Mountains (UT) Topaz, Red Beryl, Eic

v.10/ n.6 COLORADO-IL ISSUE

v.l11/ n.l foxic Minerals, Barite from Hartsel (CO), Cassirer Memoirs-part 11

v.l1/ n5 Los Lamentos (Mexico), Chromates (lran), Nealite, Sperrylite, Mullica Hill

v.12/ n3 Pribram (Czech), Bald Knob (NC), Line Pit (PA-MD), Mcguinnessite

v.12/ n4 Mineral Fakes, Mineral Fraud, Leadhills-Wanlockhead (England)

v.14/ n.1 Celestite (IN), Derbyshire (England), Lotharmeyerite (Mapimi, Mexico)

v.l4/ n.6 Chuguicamata (Chale), University of Delaware Mineral Museum

v.15/ n/1 Darwin (CA), Pereta mine (Italy), Cetine mine (ltaly)

v.15/ n.5 Jacupiranga mune (Brazil), Jensen Quarry (CA), Cunha Baixa mine, Paulkemmite

v.15/ n.6 Bad Ems (Germany), Towissit mine (Morocco), Hawleyite (IN), Fluorapatite (SD)

v.16/ n.2 Brazilian phenakite, Bahianite, Mammothite, Migue! Romero

v.16/ n.3 COLORADO-II ISSUE, Leadville, Rico, Cresson, Pikes Peak, Sch. of Mines Museum
v.l6/ nd4 Kingsgate mines (Australia), Mauldin Mountain Phosphates (AL )

v.16/ n.5 TOURMALINE ISSUE, Elba, Maine, Pakistan, Nepal, Califorma

v.16/ n.6 Graves Mountain (GA), Gardiner Complex (Greenland), Canaphite, Hutchinsonite

v.17/ n.2 J. C. Holmes Claim (AZ), Austrian Minerals, Marsturite, Franklin (NJ)

v.17/ n.3 Knappenwand (Austria), Laurium (Greece), Senaite (Brazil), Chalcophyllite (NZ)

v.17/ nd National Belle mine (CO), Tip Top mine (SD), Stoneham Barite (CO)

v.17/ n.5 Black Hills Type Localities, Urucum mine (Brazil), Kalkar Quarry (CA)

v.17/ n.6 Bleiberg (Austria), Brochantite (OK), Arsenopyrite (Ontano)

v.18/ n.l GOLD ISSUE-LL, Australia, Califormia, Breckennidge, Hope's Nose (Eng.)

v.18/ n.2 Elk Creek (SD), Teyler's Museum, Ramsbeckite, Neotocite, Phosphosiderite

v.18/ n.3 Uranium Minerals (Sardinia), Garnet Hill (NV), Photographer’s Guide, Library Guide
v.18/ n4 Carrara Marble Minerals (Italy), Marburg Museum (Germany)

v.18/ n5 Hale Creek Inesite (CA), Review of the Vanadium Minerals, Beijing Museum

v.19/ n. MINERAL MUSEUMS of EASTERN EUROPE issue

v.19 n.. Table Min. Zeolites (CO), Tonopah-Belmont mine (AZ), Parker Cleaveland

) Ichinokawa Stubnite mine (Japan), Bandora mine (CO), Getchell mine Arsenates (NV)

) Almaden (Spain), J. J. Berzelus, International Mineralogical Assn., Osarizawaite

v AUSTRALIA ISSUE (152 pages)

v NEW MEXICO ISSUE (96 pages)

v.20/n.3 Ouro Preto (Brazil), Anjanabonoina (Madagascar), Port Radium silver (Canada)

v.20/ n4 KATANGA URANIUM ISSUE (80 pages)

v.20/ n.5 Brazilian Diamonds, Leveaniemi mine Phosphates (Sweden), Phoenixville (PA)

v.20/ n.6 Spanish Pynite, Pint’s Quarry (1A), Beaverdell (Brnitish Columbia), Hollister (CA)

v.21/ n.] TWENTIETH ANNIVERSARY ISSUE, Roebling, Canfield, Bement, Paris Exp

v.2l/ n2 Thormberry Axinites (CA), El Dragon mine (Bolivia), Silver District (AZ)

v.2l/ nd American Amethyst Localities, Terlingua (TX), Davis Hill (Ontario), Faden Quartz

v
v
v
v
\
.
v
v
v
v

21/ nd MONT SAINT-HILAIRE ISSUE (112 pages)

21/ nS Rose Quartz Crystals (Brazil), Green Apatite (Brazil), + CARNEGIE MUSEUM CATALOG

21/ n.6 Nanmisivik Mine (Canada), De Kalb Diopside (NY ), Murfreesboro Diamonds (AR), Argyll Diamonds ( Australia)
22/ n.1 Mashamba Mine (Zaire), Fat Jack Mine (AZ), Monitor-Mogul Mine (NV), Azurite

22/ n.2 Mezica Mine (Yugoslavia), Caldbeck Fells (England), Eugui Dolomite (Spain)

22/ nJ Messina Mines (South Africa), Idria Mines (Yugoslavia), Outlaw Mine (NV), Pribram (Czech)

22/ nd Kalahan Mines Update (South Africa), Seriphos (Greece), Lake George mine (New Brunswick)

22/ n5 Smokey Bear Clayim (NM), Taaffeite, Sterling Hill Mine (NJ), Grew's Musaeum Regalis Societatis
22/ n6 Wagholi Quarry Cavansite (India), Kombat Mine (Namibia), Madan Mines (Bulgaria), Beltana Mine
23 n.l Dohrmann Gold Collection, Gillette Quarry (CT), Spanish Fluorite Localities

v.23 n.2 MICHIGAN COPPER COUNTRY ISSUE (104 pages) $15

v.2¥ nJ South African Gold Localities, Hiendelaencina (Spain), Freiberg Mining Academy Collection

v.23/ nd YUKON PHOSPHATES ISSUE (72 pages)




30/ n3

y
!
¥
¥
¥
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¥
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v
%
¥
v. 30/ n4
v. 30/ n.5
v. 3 n.6
v.31/ n.l
v.31/ n.2
v.31/ nJ3
v.31/ nd
v.31/ n5
v.31/ n.6
v.32/ n.l
v.32/ n.2
v.32/ n3
v.32/ nd4
v.32/ n5
v.32/ n.6
v.33 n.l
v.33 n.2
v.33/ n3
v.33/ nd
v.33/ n.5
v.3Y n.6
v.34/ n.1
v.34/ n.2
v.34/ n3
v.34/ nd
v. 34/ nS
v. 34/ n.6

Matlock (England), Prenteg (Wales), Steve Smale Collection, Mineral Stories
Black Pine Mine, Phillipsburg (MT), Bixbyite (AZ), Platinum-Palladium (Brazil), Franklinphilite
Majuba Hill mine (NV), Sawtooth Batholith (ID). Ashburton Downs (Australia)

Famous Mines of Cornwall (England), Rush Creek (AR), Clinomimetite, Inclusions in Microcrystals
The Geysers (CA), Sanford Deposit (ME), Wessel's Mine (South Africa), Parker Mine (Quebec)
Quasicrystals, Sterling Hill Mine (NJ), French Creek (PA), Burra Burra Mine (Australia)
Jacupiranga Mine (Brazil), Bennett Quarry (ME), Rose Mine (NM), Prospect Intrusion
Blowpipe Analysis, Amo Valley (laly), Widgiemooltha (Australia), Launium (Greece)

Orford Nickel Mine (Quebec), Martin Ehrmann, Topeka-Kentucky Giant & Indiana Veins (CO)
HISTORY of MINERAL COLLECTING 1530-1799 (264 pages) $24

TOPAZ ISSUE (80 pages)

Kipushi Mine in Zaire, Bolivian Death Switch

Fluorescence in Minerals, Billie Mine (CA), Seravezza Marble (Italy)

Onganja Mine (Namibia), Lac Nicolet Mine (Quebec), Afghanite

Boulby Mine (England), Picos de Europa (Spain), Elmwood Mine (TN), J. G. Lenz

Rio Tinto Mines (Spain), Mendip Hills (England), Calcioaravaipaite (AZ)

Hyalophane (Bosnia), Red Cloud Mine Wulfenite Discovery (AZ), N. Geronimo Mine (AZ)
Alva Silver Mine (Scotland), Kruisrivier Mine (South Africa), Silvana Mine (Canada)

Platinum Crystals (Russia), Otavi Mountain Land (Namibia), Repair & Restoration

Guide to Mineral Localities in Pakistan, Western Union Mine (AZ), Utahite

MINES and MINERALS of PERU (120 pages) $15

Hall's Gap (KY), Szenicsite (Chile)

Kingsbridge Quarry (NY), Ed Swoboda, Ernstite (Brazil), Emerald (Spain)

MEXICO ISSUE-I: BOLEO (80 pages)

Saint-Amable (Quebec), Denver Show, Munich Show, Pomona Show

Annaberg (Type Locality for Wulfenite), Boqueiraozinho mine (Brazil), Namibite

SWEET HOME MINE ISSUE (Colorado) (192 pages) $30

Castle Dome District (AZ), Bushveld Complex (South Africa), French Torbernite

THE GONIOMETER ISSUE (80 pages) $15

Cerro Rico de Potosi (Bolivia), The Zeolite Group

Flambeau Mine (WI), Silvermines District (Ireland), Peabody Museum at Yale

Meickle Mine (NV), Ross Hannibal Mine (SD), Andyrobertsite, IMA Guidelines

Cobalt Minerals of the Congo, Cobaltoan Calcite/Dolomite, Zapot Peg. (NV), Marty Zinn
Mex-Tex Mine (NM), Sapucaia Mine (Brazil), Berilo Branco Mine (Brazil), Carlsbad Halite Caves
Dodo Mine, Urals: Puiva Mine, Urals; Trumbull Peak, CA

FREILICH COLLECTION ISSUE, + David Wilbur biography (136 pages) $15

Pezinok Antimony Mine (Slovakia), Alum Cave Bluff (TN), Elongated Twins

Van Silver Mine (British Columbia), Brownley Hill Mine (England), Arakiite (Sweden)

Twin Creeks Mine Orpiment (NV), Hale Creek (CA), Purple Passion Mine (AZ), Juanitaite
Long Lake (NY), Millington Quarry (NJ), Vladimir Pelepenko, Robert Ferguson
MOZAMBIQUE ISSUE, Alto Ligonha Pegmatites (80 pages)

DAL'NEGORSK ISSUE, + Russian Minerals Symposium Abstracts

Rudabanya (Hungary), Hiddenite Mines (NC)

Kongsberg (Norway), Isére Prehnite (France), Elandsrand Mine Bante (South Afnca)

Rossie Mines (NY), Ge-rich Beudantite (Namibia), Willard Mine (NV), Mineral Mortality

Val Graveglia Manganese District (ltaly), Shirley Ann Claim (CA)

Bristol Copper Mine (CT), Guide to Mineral Localities in Bolivia

BUTTE, MONTANA ISSUE, + Ed McDole Biography (120 pages) $15

Paraiba Tourmaline (Brazil), Wuling Mine Stibnite (China), “Artificial™ Sicilian Sulfurs

Barra de Salinas Pegmatites (Brazil), Dee North Mine (NV), John Jago Trelawney

Jeremejevite (Namibia), Sulfur from the Perticara Mine (ltaly). Lord Brassy Mine (Australia)
CALIFORNIA PEGMATITES ISSUE (96 pages) $15

Hubeite (China), Collecting in the Congo, Nueva Vizcaya Mine (Spain), Manganotantalite (Brazil)
INDIAN ZEOLITES ISSUE (128 pages) $15

Sulfur Isotopes, Collecting in India, Nikischerite, Baumann Prospect (CA)

Lynch Station Turgquoise Crystals (VA), Friedrich Ahlfeld, Peruvian Minerals, Goldquarryite (NV)
El Desierto Sulfur Mine (Bolivia), Pacajake Selenium Mine (Bolivia), Mazarron-Aguilas (Spain)
MEXICO-I1, Ojuela Mine Issue (120 pages) $20

MEXICO-111. Los Lamentos, Fresnillo, Las Vigas, Sierra de Cruces (96 pages) $20

Extral.apis #1 MADAGASCAR ISSUE (96 pages) $25 (+3%2 shipping in U.S.; $5 outside U.S.)
Extralapis #2 EMERALD ISSUE (102 pages) $25 (+$2 shipping in U.S.; $5 outside U.S.)
ExtraLapis #3 TOURMALINE ISSUE (108 pages) $25 (+$2 shipping in U.S.; $5 outside U.S.)
Extral.apis # CALCITE ISSUE (100 pages) $25 (+$2 shipping in U.S.; $5 outside U.S.)
Extralapis #5 GOLD ISSUE (112 pages) $25 (+32 shipping in U.S.; $5 outside U.S.)
ExtraLapis #6 PAKISTAN ISSUE (96 pages) $25 (+$2 shipping in U.S.; $5 outside U.S.)

Mineralogical Record

e-mail orders: minrec @aol.com FAX orders: 520-544-0815
Mailing Address: P.O. Box 35565, Tucson, AZ 85740

Or place your order through our website: www.minrec.org VISA and MC accepted
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New York State Museum

Curator (Geol): Dr. Wilhham Kells
[el: 518-474-7539

Collecnons Mgr. (Geol
Michael Hawkins
[el: 518-486-201 1
Fax: 518-486

V140 Cultural Edu

Albany, NY

1'~.I"\.I'.‘-.1i

11

da .
C hristmas, New Years

5

Specialty: New York & worldwide nunerals
L\“\r State \' "1 of "‘"1"!.!|L'l:"'-_

Support Org

WOWWLIIVSITL Vsed, eon/ nivsal

Colburn Gem &

Mineral Museum
Curator: Phalhp M. Potter
lel: (B28) 254- )

Fax: (8
Website: www.n
Pack Place Educan
Arts & S
? South Pack Squ
Asheville, N(
Hours

th disabihities

Montana Tech Mineral

Museum
Curator: Dr. Rachard Bere

Canette Abdo
[el: 406-496-4414
mail _-|l'1i.|'llll.::.-...:.-.\.-..
Website: wwwaw
muscumim.hon
Montana Burecau ot Mines &
Montana Tech ot UM
| 300 W, Park Street
Butte, Montana 39701
Hours: Mem/Dav to Labor Day
-6 danly; Rest of year M-F 9-4; Open
Sat & Sun Mav, Sept &
Oct 1-5 pm '

Program I irecton

mbme.mtech.ed

ind Montana mmerals

L LASSILS

Specialnes: Butte

'\_"'._|1.F“1""'. ;-.|

Harvard Mineralogical

Museum

Curators: Dr. Carl A. Franais
Willlam Metropolis
[el: (617) 495-4758

24 Oxtord Street

Cambridge, Mass. 02138

Hours: 9=4:30 M-=Sat.: 1—=4:30 Sun

Specialnes: Systematic Mineral Coll'n

Western Museum of
Mining & Industry

A. CGrirouard
195-2182

Curator: Tern
[el: (719
cmail: wmmicurator{@ aol.com

Iir. of Educ.: Scott Wright

Teel: (7197 488-(1881)

}:'-, 719

188-U,]
VWW. WL OTY
1025 North Gate Road
Colorado Springs, () 80921
Hours: 9—4 M-Sat
Specialties: Colorado mines
Western

vol. reseatr

IL|‘~ v OTes,
mmng memorabihia, 14,00

h library

Gillespie Museum
of Minerals

Curator: r. Bruce Bradtord

[| 1% R2I_T733]

mail: bbradtorfa stetson.edu
Assistant | irector: Hollh M. Vanater

[el: (386) 822-733M)

mail: hvanater(a stetson.edu
Fax: (386) 822.7328
Stetson Umiversio
234 E. Michigan Avenue
Imailing: 421 N. Woodland Blvd.]
Deland, FL 32723-3757
Hours: 10

to 4 Tues-Fri: closed during
howdavs, breaks, summer

Specialties: Worldwide mianerals and rocks;

1 | 1 . .
Flonida: large historic tluorescenct

i ~1||L CrIoOnNC l'll'j_"'-. .~'\lIL|.‘~L L

Colorado School of Mines

Curator: Paul |. Bartos
lel: (313 273-3823%
Golden, Colorado 804011
Hours: 94 M-Sat.. 1-4 Sun
closed on school hohdavs &
Sundavs in the summen
Specialtes: Worldwide minerals;

Colorado mmmme & "Tnerals

A. E. Seaman

Mineralogical Museum
Stan Dyl
L.urator (nunen ||t-'_:\
Creorge W Robinson
Adjunct Curator: Dr. John A. Jaszczak

i87-2572

| hrecton

lel: (906
Michigan Technological Uny
Houghton, Michigan 49931
Hours: Y—4:300 M-}
Specialo

Michigan minerals.

i |1F'|E'|._ T

minerals & worldwide minerals

Houston Museum of

Natural Science
|Lh | H ITT i ||

Curator (mmeralogy
Iel: (713) 639-4673
Fax "13) 5323-4125

| Herman Carcle

Houston, [«

Hours: 9—6 M—Sat..

Specialny Finest or ne

I rive

.
LS i)

Known specimens

Natural History Museum

of Los Angeles County
Fas 213) 749-4107

Website: http://nhm.org

Curator (Mmeral Sciences
Dr. Anthony R. Kampt

%5 ¥ vy 3 3 3
Iel- (213 G3-337%

Insel

¢-mail: akampti@ nhm.org
Collecnions Manager
Dorothy | '

Tel: (213) 763-3327

mail: dettensof@nhm.org

900 Exposinon Blvd
Los Angeles, CA 90007
Hours: 9:30-5:00 1Jaly
Specialties

Ettensohn

Calit. & worldwide minerals.

aold, gem crvstals, colored gemstones

Support orgamzation

[he Gem and Mineral Council

Additional listings
welcome!

Send vital information, as shown,
to the editor. There 1s a modest
annual fee (lower than ow

regular advertising rates).




California State Mining and

Mineral Museum
Website: heep
park_page.aspzivl_ad
Pegey Ronnming
742-7625

SOy

parks.ca.gov/parkpages

i
C.uraton
el

Fax: (2009

“||'J. )
394
matl: mineralcurator(@sierracel

005 Farrgrounds Rd
Mariposa, CA 95338
Matling Address

PO. Box 1192

Mariposa, CA 95338
Hours Daily (May=Sept

10— Wed.—Mon. (Oct=Apr.
Specialues: Gold, Cahitornia minerals

11—

Calitorma mining

Arizona Mining &

Mineral Museum

Department Dhirector: Doug Sawve

Curator: Sue (
Iel: (G2 1745

1502 W. Washington Avenue

Phoenix, AZ 85007

Hours: 8-> M-FE 11—4 Sac..
closed Sun. & holidavs

eclalty: Anizona

¢lestian

-
2.3)

IMINCTrals

Matilda and Karl Pfeiffer

Foundation Museum
Anne Winchester

3U8-32208

‘w}\

Execunve | irecton
Iel: (BTN
| ""-.l.lllt CXE

PO Box 66

1071 Heritage Park Drive

Piggott, AR 72454
Hours: 9—4 Thurs.—Sat..

9-5 Thurs.=Sat. (Dayhght
\.1'.1[3;\ [ 1mie

cdirfa pteitterfoundanon.org

Specialnes: Fine collecnon of geodes from
Keokuk. lowa., area: worldwide collection

of mmerals

Carnegie Museum of

Natural History
Collection Manager: Marc L. Wilson

Iel: (412
1400 Forbes Avenu
Pittsburgh, PA 15213
| 0=5 Tues.=Sat.. 109 |
. Closed Mon. & hohdavs
Specialey: Worldwide munerals & gems

(622-3391

Hours
|-3 Sun.

New Mexico Bureau of
Mines & Mineral Resources—

Mineral Museum
Dr.Vireill W Lueth

I hrecton
[l
E-Mail
Fax

AssocCrate
[el
E-mail: beveleth(@ gis.nmt.edu

New Mexico lech,

801 Lerov Place

Socorro, NM K75l1]
Hours: 8=5> M-F, 10-3

Sat.. Sun
Specialnes: New Mexico

ninerals, mining artitacts,

5005) B35-514)
vwlueth(@nmt.edu
305) 835-6333

|"\H{"-.. T ] ‘-.-.'lL'f|1

) - il | -
o T b '\1_“'\

L.uraton

5( 15

worldwide manerals

Penn State Earth &

Mineral Sciences Museum
Dr. Andrew Sicree. PhD

\"l; I"“'.fl:"|||l-_7|_

Luraton
[e]
E-mail: sicree(f@geosc.psu.edu

Stewdle Building, University Park

State College, PA 16502
Hours: 9-5 M-F & by Appt

closed hohidavs

Specialties: Mineral properties

malachite: old

NN art

exhibits: “velvet”

Penna. manerals.

Arizona-Sonora Desert
Museum

Fax: (32()) 883-25())
Website ||”i‘ www.desertmuseum org
Curator, Mmmeralogy: Anna M. Domitrovic
Tel: (320) 883-.
E-mal: adomutrovicla desertmuscum.org
20021 N. Kinnev Road
Tucson, AZ 85743-8918
Hours: 8:30-5 Daily (Oct
7:30-5 Daly (Man \-,'11!,

ectalev: Arizona nunerals

¥ T
IER]

Feb
\P

Pacific Museum of the
Earth

Curator: Kirsten Parker
[el: (6O4) 8226992
E-mail: kparkerf@ubc.ca
Dept. of Earth and Ocean Sciences
Univ. ot Brinsh Columbaia
6:33Y9 Stores Kd
Vancouver, DBC ., (
Hours: 9—4, M-
Specialtues: BC—=Yukon—Pacitic
Worldwide Gold & Silver

mada Vol 174

NW,

U.S. National Museum
of Natural History

(Smithsonian Institution)
Curator: Dr. Jettrey |
¢-mail; mmerals@nmnh.si.edu
Collection Managers: Paul Pohwat

ind Russell Feather

Dept. of Mineral Sciences
Washington, |
Hours: 10 am—=5:30 pm daily

Post

MiIx6l-00119

Specialies: Worldwide manerals, gems,

research specimens

Willilam Weinman
Mineral Museum

Asst. Curator: Doug Gravely
el A8G-11376
1 Mimeral Museum I
White, GA 30184
Hours: 10—4:30 Tues
Spect ey: Georga &

T7IN

Sat.., 2—4:30 Sun

worldwide nunerals & tossils

Museo Civico di Storia Naturale
Curator: I
[el

Fax: +39 ()2 8846 3281

Federico Pezzotta
+39 ()2 8846 3326

E-Mal T]."L zzottal@ vahoo.com
Assocrate Curator: Alessandro Guaston
Department of Mineralogy and Petrography
Corso Venezia, 55
[-20121 Milano, Italy

Hours: 9 am—6 pm daily
Specalties: Ttalian nunerals,

pegmatite minerals

Gargoti Mineral Museum
I irector: K. C. Pandey
[el: +4+91 2551 230528
Fax 91 2551 230866
-39 MIDC., Malegaon, Sinnar, Nashik
422 103 India

Specialty: Minerals ot India




4 007 Entries!
Type Localities!

Improved
References!

The 9th Edition
of Fleischer's famous

\ Glossary!

$24 + $2 postage ($4 foreign)
Mineralogical Record, P. O. Box 35565
Tucson, AZ 85750 ~ e-mail orders: minrec@aol.com

Specializing in gem
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j Mountain Minerals

Dick Morns : .
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- :‘i:";;‘l;;;‘ ’ Louisville, Colorado 80027-0302
——ca Tel: (303) 665-0672

Tucson Conv. Center FAX: (303) 664-1009




2005 SHOWS - MARTIN ZINN EXPOSITIONS, L.L.C.
X JAN. 29 - FEB. 12 ~ Arizona Mineral & Fossil Show

5 Great TUCSON Locations: + Clarion Hotel-Randolph Park * InnSuites Hotel
* Ramada Ltd. * Smuggler’s Inn * Mineral & Fossil Marketplace

X April 22 - 24 ~ Colorado Mineral & Fossil Show (Spring)

Holiday Inn - Denver Central, 4849 Bannock St. (where I-25 meets 1-70)
Best Western - Central Denver « 200 W. 48th Ave., DENVER, CO

2 MAY 13 - 15 ~ West Coast Gem & Mineral Show (Spring)

Holiday Inn - Costa Mesa, Bristol Plaza, 3131 Bnistol St., COSTA MESA. CA

X AUG. 12 - 14 ~ East Coast Gem, Mineral & Fossil Show

Better Living Center, Eastern States Exposition, WEST SPRINGFIELD, MA

X SEPT. 14 - 18 ~ Colorado Mineral & Fossil Show (Fall)

Holiday Inn - Denver Central, 4849 Bannock St. (where I-25 meets 1-70), DENVER, CO “\N{"W
. | . =~ 1Y,

% SEPT. 16 - 18 ~ Colorado Fossil Expo {mkl/,,-

Plaza Annex, Merchandise Mart, 58th Ave. & Washington St., DENVER, CO / 'Etkﬁ" )

2 NOV. 11 - 13 ~ West Coast Gem & Mineral Show (Fall) éﬁﬂf 3
Holiday Inn - Costa Mesa, Bristol Plaza, 3131 Bristol St., COSTA MESA, CA .

Martin Zinn Expositions, L.L.C., PO Box 999, Evergreen, CO 80437-0999, email: mz0955(@ aol.com, website: www.mzexpos.com

” . : & o . :
Fine Minerals and Aesthetic Specimens from World-Famous
e On lc Localities--All Price Ranges. See us in TUCSON 2005.
Visit our website: www.geonicmineralen.be (in 4 languages).

M lne Ta[ Address: Henricus Bracqstraat No. 10
q
4 B-9030-Mariakerke-Gent, BELGIUM
CO [[e C tlon E-mail: geonicmineralen@pro.tiscali.be

Bonhams

& BUTTERFIELDS

% B APPRAISER

Natural History
Sunday January 16, 12noon
Los Angeles

Preview
January 13-16

Inquiries
Tom Lindgren, +1 (323) 436 5437
tom.lindgren@bonhams.com

Illustrated Catalog
$30 plus S&H

For further information and to view
catalogs oniine please visit our
website at www.bonhams.com/us
Pictured

A Mockingbird Mine crystalized

gold specimen, weighs 8.81 ozs (274.1 grams),
measures 5 x 4 x 0.75inches

Estimate: $8,000 - 10,000

Bonhams & Butterfields, 7601 Sunset Bivd., Los Angeles, CA 90046
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