MINES, COLLECTORS, AND THEIR MINERALS

A SYMPOSIUM

Sponsonred by

FRIENDS OF MINERALOGY

COLORADO CHAPTER

SEPTEMBER 9, 1984

Held in Confuncition with the
Denvern Council of Gem and Mineral Societies
18th Annual Gem and Minenal Show
Denver Menchandise Mart
Denver, Colonrado



12:45

11:0@ AM

11:38 AM

12:30 PM

1: 0@

AM

PM

PM

PM

PM

PM

PM

PM

|

MINES, COLLECTORS, AND THEIR MINERALS

A SYMPOSIUM

PROGRAM

11:@@ AM Introduction Mark Jacobson

11:25 AM Gem topaz of the Tarryall

Mourntains. Coloradao Thomas C. Michalski
12:3@ PM Frantier Mining in Leadville Ed Raines
1:02 PM lurnch break
1:25 PM Mirerals of Gilpin County -—-—
‘An historical approach Johrn M. Sharmorn
1:55 PM Gahnite and other unusual mirerals
in narthern Colorada —— indicators
of metamorphosed sulphide deposits
‘ Michael 5. RAllewn
2:25 PM Miwming the Blue Jay azurite deposit
near La Sal, Utah Michael E. Madsaon
2:55 PM Capper, vanadium, and arsenic minerals

of the Skull Creek area, Colorado

Michael Brownfield
Isabelle Braownfield
Byruce RBarrnum

3:25 PM Mireralogy and geclogy of the red
beryl cccurrence in the Wah Wah
Mountains, Utah

Eugere E. Foord

James E. Shigley

1S5S PM Wulfernite fraom RArizona

3
4:25 PM Zealites of the Table Maountains,

‘Edward Pedersen

Galdern, Colorado Robert Cobban



GEM TOPRZ OF THE TARRYALL MOUNTAINS, COLORADO

Thomas C. Michalski
U. 8. Geaclogical Survey
Denver Federal Cernter
Derwver, Colorado 8@225

Tapaz was first discovered in the state of Colorado in 188@.
Since that time, crystals of gem quality have been reported from
niumerous Colorado localities. One of the most productive areas
for gem-quality topaz is near the Spruce Grove Campground, in the
Tarryall Mcuntains, scuthern Park County. Although discovered in
13@3, this locality was rnot externsively worked until 1929. Sirnce
that time, the area has become quite well krnown, and several
hundred pounds of topaz have been extracted from crystal-lired
cavities in the Redskin and Pikes Peak Granites as well as from
Quaternary colluvial deposits.

The Proterczoic Pikes Peak Granite in this area consists of two
batholithic masses which include the main Pikes Peak batholith
and the much smaller Tarryall batholith. The yourger Proterczoic
Redskin Granite intrudes the Tarryall batholith along its
southern edge. The topaz-bearing cavities ccocur mainly in  a
series of horizontal pegmatites at the nrortherrn edge of the
Redskin stock near its contact with the Tarryall bathalith. Most
cavities are less than 15 inches in diameter and contairn variable
amounts of smoky and clear gquartz, pink microcline, Dbictite,
muscovite, hematite,' fluorite, and topaz. Cavities that conmtain

little or rno biotite are most likely to contain topaz. Most
tapaz occurs as single crystals embedded in a red clay layer at
the bottom of cavities. Crystal clusters and matrix specimerns

are seldom found. Although single crystals are not large, the
combined weight of all topaz crystals extracted from a single
cavity car approach several pounds. Hill slopes below
topaz—-bearing pegmatites often contain scattered topaz corystals
which can be extracted from the weathered coclluvial material by
sifting it through a screer.

Individual topaz crystals are gererally less thanm 1 1/2 inches
in length and exhibit a blocky prismatic habit. Most crystals
show development of simple prisms, pinacoids, arnd dipyramids.
The terminations on most crystals are highly lustrous and exhibit
complex etch.marks. Prism faces are either smooth ard lustraous
or frosted and iron stairned. The lustrous faces are gernerally
coated with a fine-graivned white clay which appears to have
protected them from late stage dissclution and iron staining.
Most crystals exhibit extremely clear intericrs and are gererally
colorless, light blue, and, cccasicnally, vyellow or golden.
Crystals of the differert colors cammonly cccur together. inm  the
same cavity. Crystals that are foumd on the ground’s surface,
where they have beer exposed to sunmlight for  long pericds of
time, are usually calorless.



Gems cut from Tarryall topaz are very lustrous and gEﬂEPally
contain few, if any, flaws. Although some crystals contairn small

inclusions of albite, phenakite, ard fluid-filled regative
crystal cavities, these can generally be avoided by proper
cutting. Although irndividual crystals are usually not very

large, +their high degree of clarity oftern allows for the
production of gems in excess of 1@ carats inm weight.
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FRONTIER MINING IN LEADVILLE

Ed Raires
119@2 Queernsbury
Houstaon, Texas 77024

In the summer of 1858, Greern Russell’s prospecting party found
placer gold deposits near the present site of Denver. The ensuing
"Pike’s Peak Rush" of 18359 culiminated inm the establishment of
several mining camps in the Front Range rear Denver. By autumn of
that year most of the promising ground had been staked, forcing
newcomers deeper inta the mountains in their search for gold. In
the spring of 186@, several such parties made significant
discoveries in California Gulch at the site of what would become
Leadville. Scon the fledgling camp (thern called Orc City) added
ancther dot to the map, begirming the first phase of Leadville's
lomg and illustricus mining history.

A second phase began sa quietly that it was hardly noticed whern
California Gulch was all but abandored in 1865. The richer cre
had played out and the following decade saw a few stubborn
praspectors trying to eke ocut a living by working lower grade
deposits. The discavery of silver—bearing lead carbonate aore iw
1874-75 issued in a third phase which was the famous Leadville
"boom”. After the bonanza strikes on Fryer Hill in 1877, the
grawth of the camp was simply phercmenal. By the end of 1879 the
population was estimated to be from 25,000 to 30,000, Mine
production reached %11, 000,202 that year. The follawing years
saw Leadville grow into a complete city with all of the recessary
accoutrements. Leadville silver financed much of Colorado’s
early econcmic growth, especially the development of Derver.

The repeal of the Sherman Silver Purchase PAct caused a crash in
silver prices in 1893. The fourth phase of mining had already
begurn in 1891 with the discovery of gold-bearing vein deposits in
the northeastern part of the minming district. The silver crash

greatly accelerated prospecting for gold ares with peak
production reached in 192@ at $2,500,00. Actually twa metals
dominated this fourth phase of mining : gold and zine. Zinc ores

had gone urmoticed for many years, but their discovery in the
1892 s began production that reached its zewith in ‘the vyears
immediately preceding World War I.

The ertry of the United States intoc the War clased the frontier
mining years in Leadville as well as in the rest of the American

west. During these frontier days Leadville’s mirnes produced aver
%400, 00Q, 222, making it ocne of the wealthiest of the mining
Camps. Leadville’s first half cerntury is perhaps the

guirntesserntial example of the mining fromtier. To gquote. ore of
the city’s early rewspaper editars:

"There has beer but ore Leadville.
Never will there be arcther.”
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MINERALS OF GILPIN COUNTY -- AN HISTORICAL ARPPROACH

John M. Shannon
Geclocgy Museum
Colorado School of Mires
Golden, Colorado 8@4@1

Gilpin County was the site of the first gold lcode discavery iw
Colorado. That discovery was responsible forr a continuing
interest in gold and mining after the earlier placers had been
exhausted. It was also the training grournd for the mirers arnd
ather prospectors who left the Central City area to try other
locations in Colorado. The develcpment of mining and specific
mines in the Central City area was accompanied by the discavery
of a rnumber of fine mirneral species, scme of which are wnigue to
Gilpin County. The history and develcpment of Gilpin County, same
of its mines and the minerals they produced will be explored.



GAHNITE AND OTHER UNUSUAL MINERAL IN NORTHERN COLORADO —-
INDICARTORS OF METAMORPHOSED SULPHIDE DEPOSITS

Michael S. Allen
U. S. Geclogical Survey
P. 0. Box 25046
Derwver Federal Ceriter, M. S. 905
Derwver, Colorado 82225

Gahnite, the green zinc spinel, cccurs in large concentratiors
within certain horizons of an amphibolite- to granulite-grade
metamcrphic terrane of Proterczoic age, loccated rear the towrnsite
of Pearl in Jackson County, Colorada. Favorable horizons are
clearly identified by chemical or binccular micrascape arnalyses
of heavy mineral corncentrates collected from streams of the
area.

Gahnite-bearing horizons are garnet-bictite-feldspar—-quartz
grneisses, with local concentrations of gahnite acourring  in
guartzite or in white to light green fibrous amphibolite.
Gahnite ranges from small [2 mm] anhedral grains in guartzite tao
large [ 2 coml] euhedral crystals in greiss arnd amphibaolite.
Assocciated minerals include : magrnesium-rich alumincsilicates =-—
eckermarmite, anthophyllite. edenite, pink almandine oarret, and
chlorite; sulphides -- pyrite, chalcopyrite, galera, sphalerite,
and malybdenites pink manganiferous clirczolisites arnd
sillimanite. Recent advarces in the study of metamcrphosed cre
depasits have shown gahnite and many of the wmagresium— and
aluminum—-rich silicates to be products of metamorphism of-
sulphide deposits and their asscciated chlorite/sericite-rich
alteration zones. High base-metal [zinc, lead, and coapperl
contents of silicate mirerals, such as bictite, eckermarnite,
garnet, and amazonite, from the rocks of this area support the
conclusion that these cccurrerces are metamorphosed sulphide
deposits. The zinc deposits are currently not considered
economic rescources, due to low zinc prices and the refractory
nature of gahnite. However, gahnite and asscciated mirerals are
potentially very important guides to undiscovered sulphide
deposits inm the metamorphic terranes throughout the Rocky
Mount ains.,



MINING THE BLUE JAY AZURITE DEPOSIT NEAR LA SAL, UTAH

Michael E. Madsaon
3221 Sriowberry Court
Grand Juncticn, Colorado 81521

Upper Lisbon Valley, San Juann County, Utah, in which the Elue
Jay deposit is located, has beer better kricwn for the uranium
deposits at the Alice, Ric Algam, Rattlesrake, and MiVida mines
than for azurite. Although the Blue Jay is loccated about 1/2.
mile north of the famous MiVida uranium mire, it cortains arly
traces of uranmium. The Blue Jay and adjoining claims were
discavered in the late 182@'s. They were mined for copper from
the mid-135@"s to the early 1396@'s whern the commercial ore bodies
were exhausted. The Blue Jay is ore of 17 patented claims
cavering the Big Indian Mire and owred by Big Indian Rescurces,
Denver, Colorado. "Blue Jay" is the correct name for the claim.

Mineral specimens have beer collected from the Big Indian mire
area for over 3@ years. Collectible azurite crystals and nodules
first became available from . the Blue Jay Claim in limited
guantities in 198@. Larger discoveries were made im 1981. The
most recent major discovery occurred in the fall of 1983 by our
mining. The total amount of azurite recovered from the Elue Jay
since 1382 certainly makes the Blue Jay one of the mast important
producers of crystalline and ncdular azurite in the United States
for the last several decades. The material produced includes
mineral specimens, bulk pigment material, ard jewelry material.



COPPER, VANADIUM, AND ARSENIC MINERALS OF THE SKULL CREEK
= AREA, COLORADO

Michael Brownfield, Isabelle Brownfield, and Bruce Barrum
U. 5. Geological Survey, Box 25046
Derwver Federal Center, M. S. 972
Deriver, Coloradao

Commerical production of radicactive mirerals in northwest
Colorado began in 1383 when a praperty rear Skull Creek, Maffat
County, Cclorado yielded several tons of cre which was shipped to
France for radium extraction. The property lay idle wurntil the
192@"s when a small amount of ore was mired for varadium. The
claims again became inactive until 1953, when the claims were
relocated as the Blue Mountain Group, ard develcpment driftirog
was initiated for uranium mirerals. This effort was saon
abandoned and the prospects have since remaired inactive.

The deposit is located on the southern limb of the Skull Creek
or Midland anticline in rippled, thir—bedded sarndstore at or rear
the contact betweernn the Entrada Sandstore and the averlying
Curtis Member of the Stump Formation, both of Middle Jurassic
age. The mireralized zores cccur as lenses, up to several feet
thick, parallel to the bedding and asscciated with arganic
matter.

The prospects contain an  interesting assemblage of secorndary
minerals containing copper, varadium, arsenic, and uranium.
Previously urreparted mimerals, imcluding conichaleite,
carnubite, and metatyuyamunite, were identified by Mocerr
techrnigues. Other mirnerals identified in the deposit irclude
azurite, brochantite, calcicovolborthite. calcite. carnctite,
gecthite, malachite, arnd volborthite. Most of the carnctite
previcusly reported is metatyuyamurnite.

The origin of the Skull Creek deposit appears to be similar to
that of other Colorado Plateau depcsits. The metals were
prabably originally present irn accesscory minerals in  tuffacecus
beds within the overlying Morrison Formation. Rlkaline and
carbonate bearing water later selectively leached the metals,
which were then precipated as fine-grained primary minerals where
the sclutions encountered organic matter. Oxidaticn of the
primary minerals produced the secondary mirerals present today.
Deposits similar to those of Skull Creek cccour at Richardsar,
Utah and Garo, Colaorado.



GEOLOGY AND MINERALOGY OF THE RED EERYL OCCURRENCES
IN THE WAH WAH MOUNTARINS, BEAVER COUNTY, UTAH

Eugerie E. Foord
U. S. Geclogical Survey, M. S. 3@5
Deriver Federal Certer
Denwver, Coloradao 80225

and

James E. Shigley
Gemzlogical Institute of America
166@ Stewart Street
P. 0. Box 2112
Santa Mornica, Calif. 90406

While a number of papers have beer published on the rare arnd
distinctive red beryls from the Wah Wah Mourtains, Utah, arily
partial geclogical and mineralogical data have beer presented.
Our studies have attempted to extend and refive the knowledge of
the geclogy and mineralcgy of the red-beryl-bearing rhyclite at
the Viclet Claims, and surrcunding area, Wah Wah Mourntains.

The host rock varies from rhyolite to alkali rhyclite, and
contains by weight, 3.53 to 4.15% potassium oxide, 1.17 to 1.61%
sodium oxide, and about @.3 % fluorine, but ro detectable
chlorine. All the chemical data indicate that the rhyclite is
very similar to other topaz-bearing rhyclites im the western
U.8.A. The red beryls cccur principally along fractures which
formed late in the coacling of the rhyclite. The fractures
contain black manganese oxides and hydroxides, and clay mirnerals
in addition to the beryls. Some crystals occcour imbedded inm the
rhyalite, and these crystals freguently contalin abundant
inclusions of quartz and feldspar. The fractures are typically
anly a few millimeters at most wide and rapidly pirch and swell.
The best corystals of beryl are ernclosed within a white—- ta
pirk-colored mixture of smectite arnd kaclinite. Rixbyite often
forms 'seed’ cores of the red beryls. The beryl crystals are
distinctly color-zoned and complete chemical data has been
cbtairned for core to rim portions of several crystals. Crystals
cut perpendicular to c show cores that are pale toc medium orange
and rims are burgundy-viaclet red. "Hourglass" zoning is shown in
crystals cut parallel to c. Many corystals shaw this type of
calor zanation, but cothers are all red. The red color of fthe rim
portions of the beryls correlates directly with am increased
content of manganese and titarnium. Specific determimaticns for
water yielded only about 2.2 wt. % tctal water, demonstrating
that the beryls are essentially arhydrous. Unit-cell dimersicrs
were measured for core and rim portions: Core - a 2.223(1)A, c©
9.212(1)A; rim - a 3.234(1)AR, . © 9F.204(3)A. Refractive irdices
determined for core and rim portions were withinwm the Tollowing
ranges: epsilon — 1.3567 to 1.568, omega - 1.574. Beryl crystals
are seldom completely free of inclusions of octher mwirerals, but
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when free of inclusions and alsc free of flaws, are spectacular
specimens and make excellent and striking gemstaones. Most
crystals of red beryl are several millimeters to orne centimeter
iong and one to several millimeters wide. The larpgest firne
crystal found to date is in excess of 2 cm in length and more
than 1 cm wide. Cut stones are gererally a carat or less in
weight, but larger stores have cccasiorally beern faceted.

The characteristic features of the red beryl result fram its
formation withinm a rhyolite host rock under low pressure and high
temperature conditions, in a voalcanic envirconmernt. A similar
trace-element chemistry, for example, marngarese, titarium,
magriesium, lead, zirconium, and others. of both the rhyclite and
the red beryl substantiate their common cripin. Red beryls cccur
in 'topaz-bearing' rhyclites, a class of silica-rich volcanic
rocks that are distinguished by the presernce of tapaz and the
high content of fluorine and other elements, including rniabium,
beryllium, zirconium, mangarese, lead, cesium, rubidium, lithium,

and others. Topaz-rhyclites are derived from maogmas that
originate in the lower portions of the earth’s crust, 1im an
arncragenic environment. The low pressure, high tempoerature

labout 802 degrees centigrade and lessl], and low water cantent,
but with its relatively high fluorirne content, favored release of
& gas phase from the rhyolite; from which the gem—guality beryl
crystallized in cavities, along fractures, or withinm the rhyclite
itself.



Wulfernite from Arizona

Edward P, Pedersen
11582 Ash Circle
" Thornton, Colorado 80233

In the minds of mirneral cacllectors, the state of Arizorna has
long been associated with guality wulfernite specimerns. Mast
mineral bocks illustrate the chemical compournd, lead malybderium
oxide, with specimens from either Arizona or Mexico., Mimes such
as the Red Cloud, Mammoth-St. Anthony, Glave, ard Defiance are
amorg the best krnown localities. However rnumerous ather
lacalities produce specimers that demornstrate a wide array of
crystal morphology, color, and asscciation.
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SPEARKERS

Thomas C. Michalski. Mr. Michalski is the peclogist-curateor in
charge of the U. 5. Geoclogical Survey - Brarmch of 0il arnd Gas
Rescurces, Core Library. He received his B. S. degree and did
graduate work at Wayre State University iv Detroit. He has been
collecting minerals for 19 years and has studied and collected at
the copper depaosits of Northern Michigarn, pegmatite arnd
metamcrphic minerals deposits near Bancroft, Ontaric, varicus New
Ergland pegmatite areas, and several calcite-celestite producing
areas in Michigan and Ohic. He is a member of the Friends of
Mirneralogy, Littleton Gem arnd Mineral Club, and the Rocky
Mourntain Asscciation of Geoclogists.

Ed Raines. Mr. Raires is an oil exploration geclaogist in
Houstor, Texas. His special interests include both the histary
and economic geclogy of Colorado ore deposits. He has worked on
identification and verification of minerals for the Friends of
Mireralcgy update of Minerals of Colorado: 12@ year record. His
personal collection includes aover 132@ specimens from Colorado
and he has given numercus lectures aon Colorado mining districts
including Leadville, Cripple Creek, Creede, Gilmar, Asper,
Silverton, and Ouray. He has co—authored a paper on the Cressor
Vug at Cripple Creek and is presently working on a paper about
Leadville for the Mineralogical Record.

John M. Sharmon. In 1976, Mr. Sharmon was appointed to the
faculty of the Colorado School of Mines as an Assistant Professaor
of Geclogy serving as the Director of the Geclogy Museum and the
Directcr of the Mines Band. Under his directicrn the GBGeacloogy
Museum has installed a number of rew exhibits and has beccme very
active in presenting special exhibits of minerals at varicus
mimeral shows throughout Colorado and in Arizona, Nevada,
California and Indiana. Mr. Sharmcon has previcusly lectured at
mineral shows and club meetings in California, Nevada, and
Colarada.

Michael S. Allen. Mr. Allen is a geclogist with the U. S.
Gealogical Survey —- Branch of Central Mireral Rescurces. His
work has included interpreting gecchemical explaoraticn data from
Saudi Arabia and Colombia. He received his B. 8. degree in
Geclogical Engineering in 1976 at the Coclorade School of Mires
and his M. ©Sc. degree in exploration gecchemistry in 13983 from
Gueen’s University, Ontaric. Mr. Allen is a Colorado rnative and
has beern a mineral collector from am early age.

Michael E. Madson. Mr. Madsorm is a pgeclogist specializivg in
gecchemical and gecphysical exploration for miveral depocsits and
is employed by Bendix Field Ervgireering Corporaticon, Grand
Jurncticrn, Colorado. He is owrer and operator of Mike Madsan
Mirerals, which is a whalesale supplier of mineral specimens to
domestic and foreignm mireral dealerships. During the last 15
years Mr. Madson has mined and marketed mirnerals from Wyoming

|



Jade properties, the Amethyst Gueen Mirne, Colorado, the

Hawthorne, Nevada epidote locality L[with Dick Joresl, and the
Blue Jay deposit, Utah. He is a member of several professional
geclogical ard mineralogical sacieties and nas given

field-collecting oriented presentations at several shows in  the
westerrn United States including the Tucsorn Gem and Mirneral Show.

Isabelle K. Brownfield. Mrs. Brownfield has beer working for
the U. S. Geclogical Survey, Branch of Ereroy Mirnerals sirnce
1975. She is the supervisor faor the Brarch'’s mineral
identification laboratories in Golden. Mrs. Brownfield has
co-authored several reports and publicatioms on urarnium, thorium,
and the rare-earth elements in the U. 8. arnd is currently waorking
on rare-earth bearing granites in the Saudi Arabia.

Eugere E. Foord. Dr. Foord is a geclagist—-mineralapist at the
U. 8. Geclogical Survey — Branch of Central Mineral Rescurces. He
received hs A. B. degree from Franklin and Marshall College, his
M. 8. from Rensselaer Polytechrniic Institute and his Ph. D. im
1976 from Stanford University. Dr. Foord’s research has invalved
the study of quartz-huebrerite veins in Nevada, mireralcgy of the
Himalaya dike system in California, the cause of coclaring i
amazonite, and the mirneralogy of nicbium and tantalum. He has
written more than 302 articles formineralagical Jourrals,
including the American Mireralogist, Canadian Mineralcgist, and
the Mireralcocgical Record. He has alsc been both vice president
and president of the Colorado Chapter of Friemds of Mineralogy.
For the last seven years Dr. Foord has beern in charge of the
Friends of Mineralogy committee to update the U.S.6.5. bulletirn
1114: Minerals of Colorado: a 10@ year record.

Edward P. Pedersen. Mr. Pedersern is a Staff Geophysicist with
Amoco Production Company. He received his B. 8. degree from the
University of Nebraska in 1966 and his M. 5. degree in neclogy
fraom Arizona State University in 1963. Mr. Pedersen has collected
minerals since 1366 and has specialized in secandary
lead-zinc—copper mirerals and minerals of Arizorna. He served as
Chairman of the Mineral Study Section of the Houston Gem &
Mineral Scciety from 1972-1978 arnd alsc served on the Scciety's
Board of Directors.



