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EDITOR

Fleischer'’s
Glossary of

| MINERAL

SPECIES
1999

lnav{ﬂﬁ;\.\IdHLLun|h~

1999 GLOSSARY!

1 am plea

s¢d 10 announce that the eighth edinon ot the famous

glossary, now renamed as Fleischer' s Glossar Wineral Speci

[YYY 1n honor of 1ls ongmator. 1s now available Since the hirst
¥ v | A T . . . i . " .

sihim edition in 1Y this work has chronmicled the growing hist ol

accepted mineral species, giving basic data and references. Due te
I'~*l']|-.|'|.1'-.! |"H'!."'i' A\

Mandarino to join him as co-author of the sixth (199

latling health. author Fleischer invited D

) and seventl

-]tr~}‘~. cdinions. With Mike's passing on "\;_-:-.I\"'Ilf"-..' 5

|9UR. Jiw

1as carmmed on the work alone. and 1s the sol

edition
| am also pleased 1o announce that, although approximately 208
species have been added since the previous edinon, a hittle fine

tuming of the typography (and deletion of the section giving
composition in words) has kept the page total under
therefore able to offer this new edition at the same price as the
previous edition: $18 plus $2 postage

A great many small corrections and changes have

also beer
made to this mineral database, including the recommendations of
various LM.A. committees on specific mineral groups. Therefore
this new Glossary 1s the most up-to-date reference in the literature
and will be kept up-to-date between editions by Dr. Mandanno’s
if New Mineral Descriptions

regularly in the Mineralogical Record

meticulous Abstracts

which appear

notes from the

control. We are

You can order vour copy lmi.:} f"-_*. e-maill (minrec@ aol.com), by
fax (520-544-0815). or

regular mail or telephone to the

Circulation Manager. Be sure to include your Visa or Masrercard

number and mailing address if ordering by e-mail or fax. The

books are already packaged and ready to ship as soon as vour order

]

1s received

TUCSON SHOW INSIDER'S VIDEO
Reader feedback needed! We have been experimenting with the
idea of producing a collector’s-eve video of the Tucson Show each

year, shot and narrated by the editor. The focus would be primarily

on actual mmerals in dealer booths and on exhibit, with a mimimum

of “talking heads™ telling yvou how great the show was. This would

be down-and-dirty home-video cinéma veérire, snooping into flats

inder tables. visiting motel rooms., and tourning the show. No tancy

nusic or artistic ntles, and all backeround conversations 1ncluded

|!"i._ lest videos we shot last vear were really u*:l"-‘.' interesting 1o

iew later. whether or not vou attended the show I'-.'n[\i.; who had

not seen the show were particularly excited about 1t, and often

walched the video several iimes. S0 the conce il has receimved rave

ews Irom our tunvy 1est audience

Now we need to get a better idea of how many people would

k . ' o :
purcnase such a viaeo i1 wig

madac il

§ 1 l " Y.Lt
JUTLIALEY dVdlidadie Nexl voed

And obviously we need 1o make a profit on thus product. which will

directlv into maegazine expenses 10 help keep vour favorite

o . i .
ournal looking sharp. Probably $25 would be a reasonable price

1

lhe Ost o1 4 ~1L'x eni h'l"'"h i A '-":;;1:-.' 0l '.""'L1 bl"-.llh.iL ISSLC

Let me know by letter, by fax to the editonal ofhce (5.

or b e-mail (minrecia aol.com) il vou would defn ey X
,.IH M) '\!Illl’t \:_"-."

interested in thus video tor the millennium: new

' wii b ¥ i " 1 1il . . aaa=
n! Comments on what precisely vou would hke to see on sucl

| ! \ |I d i 3 " ! } | Il ¥
deo would also be welcome. If you want to pre-order by putting

wir Visa or Mastercard number on file with us. we will sp 1
o 1o vou nght alter the show (presuming the response stifies
he product), and charge vour account then and onlv then. If we can
builld up a st ol reeular customers we 1l do Lhe video CVeTrV Vel
1 whil a greal recorda i w h LVTIL Wil N
1.C. VIDEO
speaking ol shopping for minerals, 1 recently received Isaias
Lasanova s "IT'H-.".‘.;\ LN "'nl.!._-l VO LUK 13 and was verv 1m

Pressd (l ]'\.‘.I,I\ demaonsirates tnat 4 2ao0d eve 10r acsithencs can tumm

many really fine specimens in the S100 1o $3500 range

nany. in fact. that 1 feel hike areu when people .~.1|1'.‘!1|.1i:' Lthat

As long as

and the more common species that h

'00d minerals today are priced out of sight vou stick to
ave been around
while, bargains are abundant. H ','ll':|:'|"i'|\. ol his video (for me
thumbnail o

included a superb, sharp, pink Tsumeb smuthsonite

%95, a Kaokoveld 11.H!"[.5~'\ '

thumbnail ftor S143S5, a
\wt‘[x‘.:l‘-\.

1 couple of exquisite green apophyllite mimatures from India

really hine

ny orange grossular thumbnail from

'-"}'.h\'!”"i'\ ]

i A - 1 =N
for S1440), a beautitu /

a Jamban

miniature (unobtamnable at the source for many years

or S95 each. a Weardale fluorite mimature

iné aurichalcite (2.75 inches) tor 5140 litbethenite

for S120.

. ' — . . " | 1 Y
and a pertect creedite mimature from Santa Eulaha for S125

| L

are exceptionally reasonable prices if compared to inflation

ot angd e . " ¥ e e 1 - 1 3 . v
comecteq _."[.\1."- cxistiing o '~.f...|l'_! sDECTIMENS 10 10 20 vears aeD

Get on Isaias’s mailing list by sending $10 for the next video 10 1.

Minerals, PO. Box 1376. Goldenrod

¥ ¥

FL 32733 (Tel & Fax: 407

STAEL IS

mail icm@ aol.com) 5




20TH ANNUAL

FM-TGMS-MSA
MINERALOGICAL SYMPOSIUM

Qe

MINERALS OF MEXICO

INTRODUCTION
[he 20th Annual Tucson Mineralogical Symposium, sponsored

by the Friends of Mineralogy, the Tucson Gem and Mineral

Society, and the Mineralogical Society of Amenca, was held in
conjunction with the 45th Tucson Gem and Mineral Show on
Saturday, February 13, 1999, Minerals of Mexico were the feature
of the 1999 Tucson Show and the subject of the 1999 Mineral
SYmposium

Mexico has a miming specimen collecting history dating back
nearly 500 vears. Collecting, or discussing, Mexican minerals 1s
roughly akin to narrowing one’s focus to the western hall of the
L.S.. most of Europe, or half of Russia. The size, the broad range
of geologic environments present, the multitude of major mining
districts, and the hugh level of specimen exploitation mean virtually
anything short of diamonds, platinum, and other ultramafhic-assoc
ated species can be and 1s present. Because of this, we were pleased
10 lead off with a talk by one of the preeminent geologic research
ers of Mexico, that set the geologic stage for Mexico and provided
a framework for the deposit-specific papers that followed. Talks
then focussed on a few deposit types that account for the vasi
majority of the species and the volume of mineral specimens from
Mexico: vein-epithermal deposits, and carbonate replacement
skamn deposits. We finished with a histonc overview of mineral
studies in Mexico by one of Mexico's foremost geological/mineral

ogical histonans

several ol the talks were designed 1o he directly 1o exhibits on
the tloor of the Show, so that parucipants were able to see a broad
WICCIrun i Ir" TR '5\ disCussead 1in ‘!I\ JIK

Peter Megaw and Jim McGlasson

The Tectonic Evolution of Mexico

Joaquin Ruiz
Department of Geoscience
University of Anizona
lTucson, Anzona RS/

d eecOlotIcally COMPICK land with excellent ¢ LaAmpics

Mexico 18

of most of the tectomic stvles of crustal evolution. The country 1s
made up of a vanety of basement terranes of different ages and
hthologies, with a history that includes Proterozowe and Phanero
ZOIC ONOgeEns H-.n.':l=__' the Proterozoic and Paleozoic, Mexico s
geologic evolution was closely related 1o circum-Atiantic tectoni
and was controlled by collisions between Gondwana and Laurentia
After the latest of these colhisions, |.1f_:_‘a' parts ol Colombia wer
i

left behind in what 1s now Mexico. These blocks form all ol

southern and north-central Mexico




A major shift in the tectonic evolution of Mexico occurred

during Permo-Triassic times when subduction began in the western
edge of Mexico and the tectonic evolution of the country shifted
from one of major continental collisions related to circum-Atlantic
tectonics to one of subduction and accretionary tectonics related to
the evolution of the circum-Pacific area. Duning Mesozoic imes
accretionary tectonics accounted for an addinon of about 40% ol
land area to Mexico. Consolidation of these terranes and magmatism
account for the most recent history. The majority of Mexico s
specimen-producing ore deposits were emplaced during these later

[Hmes

Chris Tredwell’s Collection of Minerals from
Guanajuato: Preservation Through Purchase

Carl A, Francis
H.'_-H.ﬂ-‘u "b!!rll.."-.ff!'_:_'lt.l.i "'»I'.n\i'luifl
24 Oxtord Street

Cambndege. Massachusetts 021 38

ferrv Wallace and Michelle Hall-Wallace
Department of Geosciences
University of Anzona

Tucson, Anizona 85721

Christopher Tredwell and Peter K. M. Megaw
IMDEX In¢
PO Box 65538
Tucson, Anzona 85728

T'he mining district surrounding the ity of Guanajuato, capial
of the Mexican state of Guanajuato, which has been producing
silver since the 1550°s, i1s famous for its specimen-quality minerals
'he major ore minerals include silver, acanthite and the sulfosalts
polybasite, pearceite and pyrargynite. It 1s also the type locahity for
aguilarite, Ag,SeS. Calcite and amethyst are its signature gangue
minerals. Less common are adulana (“valencianite datolite
fluorite, hydroxyapophyllite, milante and stilbite

Chris Tredwell formed a collection of mostly contemporanry
Guanajuato specimens that 1s important for its quahty, diversity
and locality documentation. It consists of about 285 specimens
About 20 are silver minerals and the rest are euhedral gangue
minerals. Specialization, proximity and persisience are the factors
accounting for this notable collecting success. Living in Leon
Iredwell was able 1o visit Guanajuato frequently and acquire

specimens directly from local sources. This permitted Tredwell to

carefully document the localities by mine and sometimes by level
It also afforded him superior selection. Tredwell developed the
collection over a ten-year peniod and his collecting would have

continued indefinmitely had not his domestic situation changed

Appreciating particularly the documentary value of the collec
non, Peter Megaw sought to market it as a whole rather than
t'll\i’lfi"w it to collectors. He '.IP[‘ITH.uhL'd both the Unn ersity ol
Arizona and Harvard University, and both were interested for
different reasons. The Umversity of Arizona having recently
acquired the premier private collection of Mexican minerals formed
by Miguel Romero Sanchez (1925-1997) i1s now committed to
systematically collecting Mexican minerals. The Tredwell collec
non would sigmficantly supplement existing holdings with unusu
ally well-documented specimens. For Harvard University, acquisi-

tion of the Tredwell collection would create another “focus”

collection analogous to 1ts fine suites from Bisbee, Anzona, and
Cave-in-Rock, lllinois

Rather than compete, they agreed to cooperate, and the four
parties involved formed a consortium to study the mineralogy and
paragenesis of the Guanajuato silver veins. The Tredwell collection
will be a valuable resource supporting both the research and
educational goals of the consortium. The collection has been fully

catalogued and photographed. Tredwell specimens illustrate an

educational exhibit on the mineralogy of the principal vein systems

al Guanajuato, created for the 45th Tucson Gem and Mineral Show

Silver Mineralogy of Guanajuato Mining
District, Guanajuato, Mexico

ferrv Wallace
Department of Geosciences

Lniversity Arzona

=~

Tucson. Anizona 85

Carl Francis
Harvard Mineralogical Museum

5 B |

2& Uxlord Sireel

Cambndee. Massachusetts (02138

Peter K. M. Megaw
IMDEX Ing
PO. Box 65538

Tucson. Anizona 85728

Michele Hall-Wallace
Department of Geosciences

Umiversity of Anzona
Tucson, Arizona 8572
I'he mines of the Guanajato distnct in Mexico are well known
o collectors for producing fabulous specimens of silver sulfides
and sulfosalts, calcite and amethyst. The district has been in nearly
continuous production since its discovery in 1548, and has had a
total silver production in excess of 40,000 metric tons. The distncl
1s dominated by three major northwest-trending vein systems: the
La Luz (the western side of the district), the Veta Grande (home to
the Ravyas, Valenciana and Cata mines) and the Veta Sierra (the
astern extent of the distnict, and home to the Peregrina and Santa
Catanina mines). Mining occurs within three geologic units. The
oldest, the Mesozoic Esperanza Formation, 1s a senes of micnitic
limestones and mudstones which 1s unconformably overlain by the
main ore horizon, the Guanajuato Formation of Eocene age. The
CGuanajuato Formation 1s a red conglomerate with a total thickness
of about 1300 m. It 1s overlain by a thick package of Tertiary
volcanmics. The ore 1s in quartz/calcite veins controlled by north

west-trending faults, and in large stockworks

I'he veins are nch in a suite of sulfides that include pyrite,
sphalente, tetrahedrite, arsenopyrite and cinnabar in addition to the
stlver mineralization. The relative ratios of the various sulfides and
the presence of certain elements correlate well with the location
within the ore honzon where mineral specimens occur. For ex
ample, the principal silver ore minerals at Guanajuato are members
Ag.Se). Petruk and
Owens (1974) noted that the ratio of selenium to sulfur increases

of the acanthite-naumannite system (Ag.S

toward the top of the ore hornzon. In recent years several fine

aguilantes (the intermediate member of the acanthite-naumannite




system, Ag,5SeS) have been found, providing the opportunity to
reexamine the relationship. We performed microprobe analyses on
31 specimens with reputed “well documented™ locality informa
tion. The Se/S ratio is indeed diagnostic for determining the
proximity to the Tertiary volcanic unit. The only specimen of
naumannite investigated was from the uppermost level of the San
Carlos mine, while the large, lustrous Rayas mine acanthites (with
nearly zero selemum) are from the deepest levels of that mine
Polybasite, pearceite, stephanite, pyrargyrite and miargyrite also
occur in abundance in Guanajuato in addition to the acanthite
naumannite series. Examination of approximately 50 specimens
shows that the assemblages of the vanous silver minerals also
correlate with depth in the ore honzon. Polybasite and stephanite
almost always occur with some acanthite; however, the amount of
acanthite decreases with depth in the distnict. Miargyrite 1s present
1s intergrowths on many specimens but, in general, shows an
Increase 1n abundance from east 1o west in the distnict
Developing a topographic mapping of element ratios and min
eral distributions in the Guanajuato distnct will be a very important
ool for understanding the paragensis of the deposit. It can also be
a valuable ool for assigning locahity information to the large
number of specimens that have the simple, but unfortunately
unspecific, label “Guanajuato, Mexico.”
PETRUK. W.. and OWENS. D. (1974) Some mineralogical char
actenistics of the silver deposits in the Guanajuato mining

district, Mexico. Economic Geologv, 69, 10781085

Mineralogy of the Silicate Orebodies of the
West Camp, Santa Eulalia Mining District,
Chihuahua, Mexico

Peter K. M. Megaw
IMDEX Inc
PO. Box 65538
lucson, Anizona 85728

pmegaw(@ imdex.com

Santa Eulalia 1s the largest carbonate-replacement deposit in
Mexico. The Potosi, Inglaterra and Buena Tierra mines in the West
Camp of the distnct contain several distinctive calcium-iron
silicate skarmm bodies referred to as “silicate ores™ to distinguish
them from the typical calc-silicate skams of the East Camp. The
sthicate bodies occur as both mantos and chimneys within, adjoin

ing, and separate from the principal normal sulfide orebodies. All

lie at least 350 meters above the nearest ore-related intrusive rocks

'here are at least seven silicate orebodies, but the Main (or 10th
Level), Inglaterra (including La Pinata), and El Tunel are the
largest and have been the most prolific specimen producers. These
bodies are composed of a fine-grained anhydrous assemblage

dominated by manganoan hedenbergite and manganoan fayalite,

which was replaced by a hydrous silicate assemblage dominated by

iivaite and chlorite, accompanied by rhodochrosite and gquarz
Pyrrhotite, galena and sphalerite occur between bands in the
hydrous assemblage and replace both the anhydrous and hydrous
sthcates. Pynite, arsenopyrite, realgar, silver sulfosalts and a suile
of over B0 well-crystalhized silicate, oxide and gangue minerals
also occur in the abundant vugs developed between hydrous
mineral bands. The most important/plentiful/attractive collector
species include: rhodochrosite, pyrrhotite, creedite, natanite
)canbandyite-wickmanite, helvite, gypsum, fluonte, ilvaite, jacobsite
hilbnente and quartz (often with exotic inclusions). Although there

Is currently no formal mining of these ores, specimens continue 10

(] i 1
Inckie out and numerous older preces can be found in dealer stocks

cvervwhere

Giiant Jarosite Crystals from the Pena Blanca Uranium District

{ hihuahua. Mexico
Philip C. Goodell
Department of Geological Sciences
Unmniversity of Texas at El Paso
El Paso, Texas 79968
Virgil Lueth and Lisa Peters
New Mexico Bureau of Mines and Mineral Resources
SOocormo. New "\1-\"-;..
Ignacio Reves-Cortes
Department of Geological Engineenng
Autonomous University of Chihuahua
Chihuahua, Mexico
Jarosite 15 potassium-iron hvdroxy-sulfate that ymmoni
occurs in the oxidized portion of pyrnite-beanng deposits, wher
s olten confused with “hmonite L he discovery of more than usi

pulverulent matenal, and the recognition of a primary acid-sulfat

mineralization stage in epithermal mineral deposits, has led 1o the
recogmtuion that jarosite may also be a pnman nvdroinerma
mineral. We descnibe what are probably the largest and fines
jarosite crvstals in the world 'r“ln'|Ln_~I ITOm such a prnman

geologic environment
he arosite crystals tound at the Pena Blanca uranmium mine
WETC \j"‘-kl'll'-'.-':l'l.j INn whal are now I'-ilf‘.lm'iL1 oul l\'*'i:“ ol ”.““. opcn pil

[}

The crvstals are beer-bottle brown in color and translucent. The

; : : . e .
lareest are more than 4 ¢cm 1n leneth cm high, and 1 em thick

Rosettes of crystals up to 2 cm in diameter have also been found
[his study will report on the crystal forms, physical and optical
properties, X-ray powder diffractometry, electron microprobe
geochemical studies, Ar/Ar age daung studies, fluid inclusion
thermometnc studies, and data on occurrence, associations, and
FCNCSIS

'he entire Pena Blanca urammum mune area has become a
national nuclear waste repository; guards and locked gates assure

visitors that thev are notl welcome

Mineralogical Record Magazine
$47/vear (U.S.), $51/year (outside U.S.)
P.O. Box 35565, Tucson, AZ 85740




Great Dealers From All Over the World in . .

COSTA MESA '99!

Holiday Inn - Bristol Plaza « 3131 S. Bristol St. .« Costa Mesa

WEST COAST GEM & MINERAL SHOW

MAY 14 - 15 - 16, 1999

* 80 Dealers From All Over the World
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Sundav - 10 AMto 5 PM
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* Gemstones * Jewelry %

* Wholesale & Retail %

* FREE PARKING

Across Bristol St.

So Easy to Find

Into and Room Rese

Take the Bristol Street exit (south) from 1-405.
Just south on Bristol from the South Coast Plaza Shopping Center

. . . Less than a mile from John Wayne Airport!

rvalions:

Fax (303) 674-2384 * E-mail: mz0955@aol.com

Martin Zinn E\[nmlmm * P.O. Box 999 e Evergreen Co 80437

119494

URrH ’th/ U4

" Minerals - Fossils - Gems - Je Web‘y
Holiday Inn - Denver North &

L | W ¥ FrF

Best Western Central (formerly Travelodge)  °

o ©

N

ess 10 Gams

' Hours: Friday & Saturday,

(both located where [1-25 meets [-70)

April 16-18, 1999

I0am.-7p.m. ¢

Wholesale and Retail Dealers
¢ FREE rzdmnfmn ¢ OPEN to the public * FREE pmkmg

& Minerals, Inc Don Noms Siversmitk

“-ﬂurnlfw, 10a.m.-5 p.m.

e

Haolguin Mexicar Minerals ast Time Fossis
M‘Iarﬂ Mneras Doost Gems nfinity rkF—" Peak Rock Shop
Augusio Anas Earth Frospect & Mining Ce juhe's Rock Shop Pnama Enterprses
Bad Boys of Cripple Creek Mining The Enchanted Rock Garden K3 Fossils & Minerals Prospeciors Choice Minerals
Boulder Beads Evan Jones Minerals Kandu Inc Fed Metal Minerals
Brght An & Gems Fenn's Gems & Mnerais Knstalle Robens Minerals
Collectors Edge Gems & Crysias Unlimited L & TM Squared The Rudds
Colorado Gemsione The Gemsetier Land Before Time Rocks & Minerals The Sandman

Colorado Nuggets

The Crystal Group
Crystals from Heaven
Crystals Unlimited

D & J Rare Gems Ltd
Dan's Used Rocks
Desert Gems

Geocpnme Minerals

George Stevens Minerals

Glacier Peak Ant, Gems & Mnerals
Gold Prospeciors ol Colorado
Great Basin Minerals

Great Wall Consulting & Trading
Greg Howell's Quality Gems
Harvey Gordon Minerals

Larzi Intemational
Midwent Minerais
Maono Intemational/T
Morgan Trnnkets
Mountan Minerals
[T ] I-i*:\-j.‘] C

»ams
Momad Style

resr

P & M Prehistonc Life

-

Fa |

Lok

Scowll Photography
Sebel Mineras

S'F Rocks & Minerals
Supe Minerals nda

Three Little Pigmatites

Vicjon Enterprises

XTAL--Dennis Beals

Zechites India--Dr

Show Info: GeoExpositions. PO.Box 5054. Golden. CO 80401

(303) 2781218 (phone or FAX) * (303) 9789926
Dr. Karen Wenrich ¢ Regina Aumente
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THE PEABODY MUSEUM

COLLECTION

YALE UNIVERSITY

I'homas Moore

1S Lakeview Drive

Niantic, C

onnecticut (6AS]

Yale University has had a museum containing objects of
natural history at least as far back as the American
Revolution. When Benjamin Silliman took over the
mineral collection in 1802, however, it was all being

stored in a single candlebox. Within a few decades it grew
to become the most important mineral collection in the
country. Sadly, despite its early glory, it has fallen on hard
times in the 20th century.

INTRODUCTION

I'he low, dignified Gothic form of the Peabody Museum of
Natural History is situated at the comer of Whitney Avenue and
Sachem Sitreet in New Haven, Connecticut, a few blocks north of
the central quadrangle of Yale University. In the early 1920°s the
architect, Charles Z. Klauder, designed the building as a remem
brance of the medieval Chateau Coucy. This old structure had slept
peacefully on a mlltop i Picardy unul, in March 1917, 1t was
dehberately destroyed by order of General Ench von Ludendortt.
in reprisal for recent French Army advances along the Arras
Cambrai-Laon front. Six centunes earlier, the Chateau had been
the stronghold of Enguerrand de Coucy I, Sire of Coucy, whose
life and umes Barbara Tuchman describes and interprets vividly in
her book A Distant Mirror: the Calamitous I4th Century (1978)
Out of our own calamitous century, and indeed hike a murror lifted
out of the Great War’s rubble, Klauder's building reflects Coucy’s
in, among other things, the great rotunda inside the front entrance,

whose vaulted ceitling nbs arc gracefully to converge on a central
eve, exactly as in the Chateau’s donjon. From this eye a Foucaul
pendulum once hung, back in the Museum’s cutting-edge days
when it was also this country s first public museum to feature a

diorama display on organic evolution, from amoeba 1o man

As an nstitution, the Peabody Museum predates the present
building by half a century, and many of its holdings, including
much of the iTHHL‘r.IlI‘_‘.:lL.ﬂ collection, BO back many decades
further sull, 1o well before George Peabody 's founding gift in the
860 's. A Museum flyer descnbing the present mineral collection
suggests the long, complex, sometimes glonous march of s

history

he Mineralogy Division oversees a large and historically
important research and reference collection of approximately

15.000 specimens. Most are catalogued into the systematic




Figure I. The Peabody Museum of Natural
History on the campus of Yale University, New
Haven, Connecticut. Built in the 1920%, it was
designed after the medieval Chateau Coucy in

France. Ellen Faller photo.
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Figure 2. Arsenopyrite crystal group, 16 cm,
from Freiberg, Obersachsen, Germany. Peabody

Museum collection and photo.

Figure 4. Calcite crvstal group, 10 cm, from
Andreasberg, Harz Mountains, Germany. Pea-
body Museum collection and photo.

7 cm, from

Grube Kurprinz, Gross-Schirma bei Freiberg,
Obersachsen, Germany (label dated 1854). Pea-
body Museum collection and photo.

Figure 3. Fluorite crystal group,

Late in 1806, back in New Haven, Silliman delivered |
geological paper to the Connecticut Academy of Arts and Sciences
He later noted the Progress in general L'L_‘Hh'rj.‘ll..1'| edihcation that
had been made since four years before the paper, when “it v
matter ol extreme difficulty to obtain, among ourselves, eve
names of the most common stones and minerals; and one might Figure 5. Galena crystals on matrix, 3.5 cm,
inquire eamestly, and long. before he could find any one 1o identify from Andreasberg, Harz Mountains, Germany
even quantz, teldspar, or homblende, among the simple minerals Peabody Museum collection and photo.




Figure 6. Pyrolusite crystal sprays on matrix, 8 cm,
from near Bonn, Nordrhein-Westfalen, Germany.
Peabody Museum collection and photo.

granie ry, or trap, among the rock 06, Silliman., home barely a couple of months from England
L he specimens which Silliman brought back to New AVEeT rone with his mother to visit his brother in Newport, Rhode |+
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moose antlers weighing 50 pounds. the skin ol . having left behind, in a Newport warehouse
feathered headdresses from the South Sea Islands his outstanding mineral collection. Wilson (1994) summa
long made by a blind man from a single stich

| orv of how Gibbs. while i ng in Switzerland. devel
headed call killed in Hamden.” Somewher

an interest in mMnerals. hnally buving the great collections ol
Stlhman's appointment to his protessorship ssian Count Grnigorn Kyrillovitch Razumovskn and of the
this collection were lent to someone; they were h nobleman Gigot D 'Orcy xecuted i 1793, durning the
were 1in due course lorgotten about, but som of Terror). Gibbs also acquired smaller numbers of speci
minerals, rocks and ftossils seem somehow

- from |.h..1-;:,-« Louis, Comte de Bourmon. another giant ol
behind

| 1 " 2 i 0 ey i . ¥ 0
collecing N ITOImMm 2 L Ve LINCT HILES S 'Il'fl":l"'!'
P o | e rii ¢
10r detatied accounts o
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mineral collection tor Yale. For the controversially

v were when Gibbs bought them up)

and Gibbs (from Europe). the two men became friends. and in the
i 1 N b 1, vl ¥ § i ¥ R | P . 1 \
of 51,000 he bought the 2000 English and European specimens winter of 1809/1810 Gibbs revealed to

Stlliman his imtention to
which constituted the muneral cabinet of Benjamin Douglas Perkins

1k

e collection n its entirety set up for public displav at Yal

(Yale B.A., 1794 )—at that ume “one of the two or three best in this By the summer of 1812, some 10,000 Gibbs specin
eager hirst-vear Yale

students 1o Governor Jonathan Trumbull., visited Silliman’'s rooms

dC O

country  (Narendra, 1979). Evervone. from

w 1n Connecticut Hall. Next. in 1820—Silliman havine. hardly
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Lime, prevailed upon Yale otficialdom to raise consider

in the old Lyceum, which were both s living quarte monies—the Gibbs collection. joined by the Perkins colle
locale ol his series of privaie I1!I[lk"|~|:'-'_'__"~. lectures (othcial courses Was sel up as a ‘~[‘IL'-"IL|I11 displav in the Cabinet Building
in mineralogy were not added to the regular Yale curmculum untl 1825 George Gibbs had gone through his inheritance and
I813). and all marveled at the beautiful things in the Perkins tallen into heavy debt; he wrote to Silliman that the collection was
cabinet. They seem to have marveled. too, at Silliman’s skill as a for sale for $20.000. and that Yale could have first refusal. Silliman
tecacher and/or showman., his convis iahity, and s erudition was., of course. the perfect man for coordinating the massive fund

raising effort that followed. After fervent appeals to “the loyalty of

THE GIBBS COLLECTION

our alumm and the hberality of fnends of Science,” a public
An even greater coup than the acquisiion of the Perkins

meeting was held for all ciizens of New Haven, followed immedi

collecton was by then already in the works. In the summer of atelv by house-to-house canvassing for donations. Altogether some
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Yale College,

S15.000 were procured by these means, leaving the University

pay the rest, which it duly did within only a few more vears

IHE LEDERER COLLECTION

Unfortunately, the Gibbs collection contained almost no mines

s from Amernican locahties. In 1843 there was presented to Yale
and Silliman a hine chance to remedy that deficiency, when the
collection of Baron Alois J. X. Lederer went up for sale. For more
than 25 years Lederer had been Impenal Austnan Consul-General
(o the United States, and had accumulated some 3,000 excellent
specimens, exclusively of American minerals, many of these being
duplicates of a collection which he had assembled at the same time
for the Vienna Museuin of Natural History. And so another fund
raising drive commenced, this time under the captaincy of Ben
)amin Silliman Jr., his father’s assistant. This tme there was stiffer
resistance from alumni, many of whom had just recently given
much for the new Yale library, if not also, 17 years earlier, for the
(nibbs collection. But again the purchase was made, and again the
University had to put up a major sum of its own. Narendra (1979)
suggests that the argument of the Sillimans, father and son, which
carried the day with donors was the one summanzed by Wilmarth

Lewis (1946), fnend of the Peabody Museum, as follows

Fine collections attract great scholars, great scholars attract
brilliant disciples, the quality of the institution’s teaching 1s
improved, and the students are the gainers thereby. Everyone

1s benefited by collections, whether they know it or nol

GEORGE PEABODY
In 1853, Benjamin Silliman Sr. retired. and the later curatonal
history of Yale's collection commenced: Silliman’s first successor

LAZARD CAHN,

was his old student. and by now

Dana. But during thesc

Stlliman gol one morg

bring wealth to Yale. In 1857 the wealthy imternational bankes
George Peabody stopped in New Haven to visit lus nephew 0.

Marsh, then a Yale freshman. The voung Marsh might mon
naturally have gone to Harvard, hke other members of the Peabody
family of Massachusetts, but he was an avid muneral collector, and
had chosen Yale because of the renown of Bemjamimn Silliman Sr. I
imong Peabody, Marsh

and the two Sillimans., the banker announced his beguest 1o Yale ol

| 864, alter much talk and ¢ mrrmpnrn!-;::‘-.

S100.000. In 1866, two vears after Silliman Sr.'s death, this wa
changed 10 an outnight gift of S150.00(%), and the Peabody Museum
was founded. The minerals were, naturally, included in the new
museum s holdings, and George Jarvis Brush was appointed the
first official curator of the Peabodyv Muscum ollection
When Brush moved over, in 1872, 10 become the director of the

Sheftheld Scientfic School, Edward S. Dana, son of James Dwight

Dana. succeeded 10 the « irT.H"T‘-i':i|"

JAMES DOUGLAS

During the second half of the 19th century, even while the worl
of Minera
Benjamin Silliman Jr. seems 1o have kept a hand in the develop

of the Danas at Yale was generating the Svsien

ment of the collection, especially in its “display  aspects The
browser today may be surprised to notice that the collection, while
in general overwhelmingly skewed toward old locahities in Europe
and the eastem | th'l.l Slates POSSESSCS also great strength Iin
classic Bisbee, Anzona, matenal: generous numbers of very line
azurite, pseudomorphous malachite, cuprite and calcite specimens

and what 1s surely one of the world s best two or three mimatures




Figure 10. Pyrargyrite crystal group, 2.5
cm, from Andreasberg, Harz Mountains,
Germany. Peabody Museum collection

and photo.

Figure 11. Siderite crystal group, 7 cm,
from Neudorf, Harz Mountains, Germany,
Peabody Museum collection: Wendell Wil-
son photo.

Figure 8. Dyscrasite crystal group, 5
cm, from Andreasberg, Harz Moun-
tains, Germany. Peabody Museum
collection and photo.

Figure 9. Kermesite crystal sprays
on matrix, 9 cm, from Grube Neuwe
Hoffnung Gottes, Braunsdorfl bei
Freiberg, Obersachsen, Germany.
Peabody Museum collection and
photo.




Figure 12. Pyromorphite on matrix, 11

cm, from Hofsgrund bei Freiburg, Baden-
Wurttemberg, Germany (George Gibbs
collection). Peabody Museum collection
and photo.

Figure 13. Native silvers, 9 cm and 4 cm,
from Grube Himmelsfurst, Freiberg,
Obersachsen, Germany (George Gibbs
collection, from the Gigot d"'Orcy collec-
tion). Peabody Museum collection and
photo.

Figure I14. Skutterudite crystal
group, 9 cm, from Schneeberg,
Erzgebirge., Obersachsen, Ger-
many. Peabody Museum collection
and photo.




connection between Benjamin Silliman Jr. and James Douglas

of spangolite. Apparently this Bisbee plethora is a result of an early

metallurgist, who came from his early work at the lead/zinc mines

al Phoenixville, Pennsylvamia, to Bisbee in 188
Stlliman had

Phoemixville. and Silliman had sent Douglas west 1o invest

worked together on engineering

v |.r|

Bisbee's Copper Queen mine, a property which

recently optioned from its majority owners. Douglas ever

recommended that Silliman find a buver to pay $3500.000 for 51

of the Copper Queen. but Silliman

couldn t, and ms opltio

terminated. But it was probably during the 18807

that Yale

when these

machinations were

pOIng on

its fine Bisbee suite

THE BRUSH COLLECTION
In 1904 Brush.

Peabodv Museum collection 32 vears before. donated to 1t his owr
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acquired througn Douglas

some 15000 specimens. This was scientifically th
most important single collection ever acquired by Yale. During his

professional hfe as a metallurgist and mineralogist, and as head o

1:hl._' \'\l"h.,'.r:h‘i'.i \-\H'.H"! aten | 8 \ Ii'._ sh }|1ui been the most thouehth
kind of what we would now call a "species collector,” gather
minerals not trom aesthetic Impeius but SPEC inhcally tor research and
reference. 1'his, then, 15 the collection which gives the present Yale
assemblage 1ts general “reference” character: nich in rare specie
and. thanks 1o the work of the Danas. in tvpe specimens). bui fan
low n the showy display pieces. More of this later
I'he Brush collection was curated, just after its acquisitios

Samuel Penhield, and then. after

E. S. Dana’s retirement in 1922, the curatorship of the Peabody
Museum collection was combined with that of the Brush collec
ton: to thus dav the two are folded 1oeether accordine (natural

Dana. with only the catalog numbers (eithe PM o 3
Listinguish specimens which had belonged 1o Brush from thos
held by the Museum betore 1904, Since 1922 a number of curators

have presided over the combined
‘lfb'i.'.l'li. f'u.'!i who was

Ementus
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named Curato

intil his death in 1993, Karl K. Turekian has ser
Acting Curator since

THE BLUM AND CAHN COLLECTIONS

Two distinct and distunctive

subnpcollecnions, DOLD calaloged sepa
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collechion ol pseudomorphs, acquired in I1871: over 1,700 spe

mens gal
Heidelberg;
Denver Show, in which a few pieces from this collection w
d the Lazard Cahn collection of micromounts

-il._11 \‘.,'.I.n. 0y \l' \f'-.l.]. |

S mounted i micromount boxes, hilhn

shown. An
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an inconspicuous few drawers near the end of the systemati

Brush/Peabodyv array

THE MINERAL DISPLAY

It must be

FODAY
said that today s
Museum may at first feel some disappointment: he knows that Yale

has a venerable and extensive collection.

mineral-minded wvisitor 1o the

wered by Professor Remmhard J. Blum of the Umiversity of

see mv note (vol. 25. no. 1) on Yale s ¢: at th U6

but hinds that the only

minerals on view 1n the Peabody s publicly accessible gallenes are

in a single small display room which clearly has known better

maintained days. Yet a couple of wallcases of New Englanc

1

minerals here are excellently presented, and contain some things

(e.g. a sharp, fist-sized, loose yellow amblygonite crystal fron

Maine) which fairly vank the dusty museum air nght back out o

1;_}

1

one’s lungs. An inquiry at the Museum’s front desk reveals that in
order to see a few more minerals the visitor must go outside the
building agamn, circle around it, and find, just inside the entrance to
the adjoiming Kline Geology Laboratory building, a double row of
glass display cases contaiming about 100 specimens. Most of these

are verv good and outstanding

SOMEe  Are especially the big

Comwall bournonite, the mimature of

green muscovite from North
Michigan.

Carolina. the matnx analcome from the Phoenix mine

ind a German pyrolusite and German whewellite

But where. one still wonders, are the rest of the mineralogical

holdings? They are “in storage,” filling more than a thousand deep

the largesi

wWOoOden drawers and (iIon

specimens) eight rows ol
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glass-fronted wooden cases. 1in a small room just ofl
one of the hallwavs of the geologv building. This room 1s not for
the browsing public—more than three visitors at a ime would
+¢ terminal congestion along the narrow aisles between the big
An interested party must pre-arrange a . and then Mx
cuided expertly and aftably around tl Wom b netime Colle
non Manaeger Ellen Warren Faller
First impressions are strongly encouraging: to the immedi;
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I SCYLOTa ]\'.F".'."!'\'Hi 1 N  dy i 1 .-' I nigt
M Ui
""E Ll \."I"'n..l"-.!\-\ W ill I ' L 1HICL ]| “'\._ I: WA '.’. 1 |
I iy In A (] WO (o A | -,_I irranged | ao Ml
} L Wk "'II I | | ! | 1T | |I'Illr'
INUAm | Y4 |' Vs ) *I_.ri-. M I [ O ITE ICI
1 a.:-l"'.ll"l.." I'\ } I‘:‘ ¥ | I-\. |l! I'"'l1 I;.. r| 1|l'|r.-._.. N
| Ows Ol each davion SS10on of | KINg l 0 mansy
|, deep drawers | ( re | worked at applvn i
imitvin personal u . Lrérmal ninerals and oid
L | localities bv di VNa t\ ] 1 O v informaltum
for G in specimens in bett ) | then make new, separal
D NOWINg ! | 51D L il L L | w Wil i
o L
SO ' s th vVas 4 ma S iWdding the cont YOoranry
[ States (Bundi nde ) s of adding 1l 0 th
| 1ETIT S AL A I ") | ML L by
1 | :l""b'“t"il']'\' .III! Ss1d ) ! J V géneranzeda | SAXONY
Ol1d ;'|I' 11L L I LN I WO el A e the word {;
1N | nOL appear o IC mas ; lout. b ome suct '
il L ] I 15d% . 11 | ) nad A= 5 L1 M
allogether sCchles T s1d. beine now in Poland
ind Elsass (Alsace Frar An ¢ “Oerman specimen
| 10 be from Russi ind { another from Mexico. Little
1O I 1N s._l"i_..:l: “"._ I.II'”'-._ | el namaoes -'! O NS -.'k'“""i,:
MPAnNVINg miné names. al centers ol mining distrncls—saving
Andreasberg  or “Freiberg ™ alone 1s about hike saving “Leadville
or “Jophin~ or even “Poona.” But it was, on the other hand. mosi
satisfving to be able 1o Supply wilh certammiy a name Of a ming
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the former authors covening the former West Ger
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ren und
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many. the latter the former East. To apply such reference guides to

collection as Yale's could only have been—and was'—an

extremely hine-tuned education in an arcane held 1'd thought 1'd

had a fair knowledge of



Education can sometimes come in such pretty packagings. too
Who would have guessed that such lovely groups of pale green
|-cm prehnite crystals came, long ago, from a handful of httle
quarries in Radautal near Bad Harzburg, east of Goslar in the Harz
who has knowingly appreciated the beautiful “ruby jack™ sphalerite
of the Grube Gute Hoffnung near St. Goar, on the bank of the
Rhine (where tour boats ply, bound for the Loreler Rock, even
day who knows of the fine. bnght. embedded “:_"}'L':'l.:ii.* '
vellow-green wavellite, not from Arkansas or even Devonshire, bui

rom quarnies on Wachtelberg Hill near the village of Langenstriegis

Of course the collection also contains some top-quality speci
nens of more predictable German things (Freiberg silver and
argentite and stephanmite, Andreasberg pyrargyrite and calcite, Ems
pyromorphite, Stassfurt anhydnite, Hagendort phosphates, etc.), as
the photos here suggest. And vet the German representation, hke
that of other countnes, 1s spotty, full of odd absences: there are no
line display pieces here ol Siegerland rhodochrosite, Erzgebirg

proustite or ervthnte Neudort bournomite or letrahednle. or even

of my favorite of all pseudomorphs: ga
from the Grube Kautenbach. Bemkastel/Mosel

SNome specimens. German and otherwise, are heartbreakine s

e ifter W riovirvorT f s
cCna al DPVTIOMOornte

detenorated and crumbling: some labels are hardly legible. Too

ns throughout the colection
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ously bashed for having been packed oo hghtly with others, o1

ammed into cardboard or plastic boxes too small for them. Bul Figure I5. Stephanite crystal group, 2 cm,
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Figure 17. Topaz psendomorph after ortho-
clase, 4.5 cm, from Saubach, Vogtland, Ober-
sachsen, Germany. Peabody Museum collec-
tion: Wendell Wilson photo.

Figure I8. Topaz crystals on matrix, 14 cm,
from Schneckenstein, Vogtland, Obersachsen,
Germany (George Gibbs collection, from the
Gigot d"Orey collection), The plate illustrating
the specimen approximately natural size is from
Fabien Gautier d’Agotv's Histoire Naturelle
Reégne Minéral (1781): a close inspection shows
that the specimen has lost many small topaz
crystals since 1781, only the broken crystal
bases remaining. Peabody Museum collection
and photo.

Figure 16. Talc pseudomorph after quartz,
7 ¢cm, from Johannezeche, Gopfersgrun,
Fichtelgebirge, Bavern, Germany. Peabody
Museum collection; Wendell Wilson photo.




Figure 19. Svivite crystal group, 7 em, from
Stassturt, Sachsen-Anhalt, Germany. Peabody

Museum collection and photo
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*Interested in visiting mineral museums? Got a trip coming up?

Then you need a copy of the International Mineralogical Association’s
World Directory of Mineral Collections, available from the Circulation Manager
for $18 postpaid. Fax your VISA/MASTERCARD order today to 520-544-0815.




/'“77 o

Trvends (/ C /A/f(v-'(//(.-r/ﬁy

Vol 1, No 1, Mineralogical Record, Spring 1970

T ] 1 | 'l {. | | »
The Friend f Mineraloevy was founded in T 1 \
} chruary 1.5 e LY |"' |L|“':l.'L HVESs Were L ProITTHL Cller man
i i i e | A
apprecilation. education and preservation. Th K
ol FM include
{ mpuing and i-:.!"!! NINE mnlormal i
mporiant mineral collections
| ] JUITELE I } | ] u
e dnd 1OCaE
SUPp P il L | | £
| ned 1o _J|||| il 1 1111 I il | I |
which FM activ ' P re bt
v i i nio 1al 'r-., ||.'..I 1 mar i
1 npls NETalog A viali P

Pacific Northwest Chapter: For rmation about 1
MNorthwest chapter contact 'W Lrannawa President

i Eﬂ;l..-.p_.‘..,.,.:: TJ. .i- mida WA |1._' IR MH- IR4-4 MW

Pennsvivania Chapter: Remu M fa Mine

rthur Montgomery. Order from: | s of Minera PA C

Bob R ids. President. 2024 On

Redlands, CA 92374-2850: 909-798-8571

Computer-Enhanced. Submit 8x10 pnin 0
iptioned. of a MEXICAN mineral. Suby Jon Dead

M

"L1:I,|,'I_|..-.' w hiere by il pub } 1 | i I :
NOVEMBER 1. 1998, Mail t1o: Dr. Karen Wennich, PO. Box 50
. [ I:h'- .‘ 4 ‘b' fli d 4 M
Lrolden, OO SO0 lor inl ntact K ) { 3
Mine K | | | { " {uc al
[ rvsialslU L2 ao i
and dir | loward betier rich ¥ 1o
imalewr ina proi S1ONals
( SpPOnso vith 1t | on Liem & Mines ()
Mineralogical Society of Amenca I the Amt I
Mineralogical Symposia
{ " NEw 1998 (MTicers:
President
Colorado Chapter: Order Now!! Minerals of Colorado Nels Shaffer SH) Cabont ( Bloomington. IN 47408
Order from: Fnends of Mineralogy—Colorado Chapt 1Y) RES_VERT e-np g

PO. Box 11005, Denver, CO B02 1 | -0005

$150 + $3 p.&h. (Colo. residents add

For information about the Colorado chapter contact: Bi

T1

Chimside

Gireat Basin Chapter: For information about the Great Basir

chapter contact: Jim Abbot. Highrollen@ hotmail.con

Midwest Chapter: Visit out Web page

www. indiana.edu/—minerals

For information about the Midwesl chapter contact
Dr. Henry Barwood, President. Indiana Geological Surv

611 N. Walnut Grove., S-409-A IJ.'_._hH':'r;_;_'E.*;. IN 47405

87 S. Cole Ci.. Lakewood. CO RO228- 3)3-980-R74R

Vice-President:

SLSAT E':p_-_..,_\! 1|-..,.'-|'_- l-’ il WITEIT H : | l"‘ WKSDUTE ~I¥ I‘il .-

sS40y 24 & 4l )

aSecretary:
Mike Howard, 3815 W, Roosevelt Rd., Litle Rock, AR 72204

» - =

501 - | B e-mail: IVMichaelHi@ aol.com

Ireasurer:

For Membership Information Contact

Membership Chair:
Regina Modreski, 8075 W, Freemont Dr., Littletos

(Y Ri _". "‘."nl

Ireasurer:
KRoland Bounds. 315 Stamford Dr.. Newark, DE 197 2

W, 7131-B407 e-mail: 25628&@ UDel.Edu

Newsletter Editors:
Credo Schwab, 4701 W. San Rafael Si lampa. FL 33629
Mike Howard, 3815 W, Roosevelt Rd.. Little Rock. AR 72204




THE SILVERMINES DISTRICT

COUNTY TIPPERARY, IRELAND

Stephen Moreton

3 Marina Avenue
Great Sankey, Warnngton

Cheshire WAS 1HY

England

The Silvermines deposits in the Republic of Ireland have
been exploited for centuries, but did not become famous as

a source of fine specimens until the discovery of a giant
vug lined with magnificent crystals of galena, sphalerite,

write, bournonite and other minerals in the Mogul mine
P) ¢
in 1978. Neighboring mines were also well-endowed with
X X
fine specimens, but sadly, few were preserved.

INTRODUCTION

I'he giant base metal and barite deposits of Silvermines, County
lpperary, Republic of Ireland, have received considerable atten
tion from geologists in recent years. Detailed study has resulted in
an extensive scientific hiterature and has contnbuted enormously 1o
our understanding of this class of deposits, sedimentary-exhalative,
to which some of the larger orebodies belong. However, in spite of
this copious techmical literature, there i1s no recent, detailed de
scriptive muneralogy of interest to specimen mineralogists and
collectors. This may be partly because the deposits did not acquire
a reputation as a prolific source of fine specimens until the
astonishing discovery of a huge vug in 1978 in the large zinc-lead

minc 1"|:‘|'L'r.|.1L'd by \|I1L'll| of Ireland Lid.: Mogul mine. This was in
spite of a history of intermuttent mining since the Middle Ages. and
the development of extensive oxidized zones in some of the early
workings

I'he village of Silvermines 1s located 9 km south-southeast of the
town of Nenagh and 36 km north of Tipperary town, County
lpperary, Republic of Ireland. The mine workings extend for
approximately 4 km from west to east, the eastern-most workings
(Ballygown South) being immediately south of the village. They
lie at the northern foot of the Silvermines Mountains, which nse in
the south 1o about 500 meters. To the north of the mines i1s flal

agricultural land
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Figure I. Map of the Silvermines area, Tip-
perary, Ilreland, showing the main mines and
occurrences. (Data from Andrew, 1986; Ord-
nance Survey of Ireland 1:10560 sheet “Tip-
perary 26.")
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not until the Isth century that operations could recommence, al In 1962, the board of the Si

first for lead and silver, and later also for copper. These seem 1o Lid. came t

have met with mixed success and by 1800 the mines were idle Dobie & Company Lid. and

| 850, the General Miming Company of Ireland ook over the barked on an exploration progran
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Figure 2. The Mogul mine site (foreground)

and dumps from Magcobar’s Ballynoe barite
mine on the hillside behind. Stephen Moreton
photo.
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sections. (See Table 1.) The gangue minerals were dolomite, bante,

calcite, quanz, clays and chert, the bante being concentrated
toward the southem parts of the B zone, near to the Magcobar
zone. The host rocks contain much siderite, dolomite and barite
An unusual discovery was made in the 461 |1 room of the B zone
Here a deposit of nch silver minerahzation was found. It occupied
a lens of coarse buff or grayish white, massive barite within which
the silver ores were concentrated in a northwest-trending zone
described as 4 1o B feet (1.2 10 2.5 meters) thick, 22 feet (6.8
meters) wide and 35 feet (10.8 meters) long (Taylor, 1984). The
mineralizaton consisted of patches, grains and intergrowths of
argentite/acanthite. proustite. xanthoconite. smithite, margyrite
argyrodite, umdentified bismuth sulfosalts (Gasparrimi, 1978),
jordanite, pyrargyrite and gersdorffite (Taylor, 1984). This is the

only known example of this style of mineralization in Ireland, and

1s thought to be related 10 a nearby small feeder (Tavlor, 1984)

Ihe Lower G zone, also explonted at the Mogul mine, was a
steeply dipping epigenetic deposit in which sphalente and galena
were the dominant sulfides with increasing pyrite and marcasite
toward the upper parts. Chalcopyrite, arsenopyrite and numerous
Pb, Cu and Ag sulfosalts occurred in minor amounts with dolomite
calcite, quartz and barite as gangue (Andrew, 1986

['he relatively compact nature of the vein matenal, together with
the fact that much of the mining of the oxidized zones took place in
the | 7th and 18th centunes, before the advent of mineral collecting
in Ireland, may explain why Silvermines acquired only a modest
reputation as a source of fine specimens prior to the modem
discoveries. Geology and mineralogy began to blossom in Ireland
in the 19th century, but fine Silvermines specimens from this
period are few and far between. This is disappointing, as acicula
cerussite 1s said to have been “particularly abundant™ (Weaver.

I819) and, following the discovery of the calamine deposit al

Ballygown South, well-crystallized hemimorphite must also have
been common

It was not until the modern phase of mining that the district
achieved recogmition, and this was due largely to a single, but
spectacular, discovery in Mogul mine in 1975, In October of thai
year, during pillar recovery in the Upper G zone (the 3-W-2 pillar).
an enormous vug was encountered. According to the mine geolo
gist, it measured “approx. 3 meters long, | meter high and 2 meters
wide with the long axis onentated down dip (approx. 257). The vug
occurred in pyntic ( 10-20%) dolomitized debns flow breccias in
the immediate hangingwall of the (at this point) |¥-meter-thick
massive pyrite of the Upper G orebody™ (Andrew, 198K). Smalle:
vugs (<20 ¢cm) occurred nearby, and crystalline matenial had also
been found in the epigenetic Lower G zone (and also in the
northern reaches of the B zone: Taylor and Andrew, 1978) but none
of these occurrences was as remarkable as the 3-W-2 vug

Many fabulous pieces of galena, honey-yellow sphalerite, pyrite
and bournonite were recovered from this vug, most of it being
acquired by the late Cormish muneral dealer Richard Barstow
although the exact circumstances are obscure. These magnificent
pieces now grace museums and collections all over the world

Magcobar s barite mine, in spite of its size, had a poor reputation
for specimen-quality matenal. This reputation was undeserved and
probably deterred many collectors (including, to his great regret,
the author) from visiting the site until it was too late. Mining at the
bottom of the opencast in the early 1990°s encountered a vuggy
zone contaiming magnificent, lustrous pyrite crystals. Sadly there
was no Richard Barstow on hand to rescue this treasure, and the
miners simply disregarded the find and carmed on mining (Jack
Hicky, personal communication)

Four substantial deposits of partly oxidized, residual matenal are

known to occur in the district. These have been prospected by

102

Table I. Minerals identified from the Silvermines district

(from Taylor and Andrew, 1978; Andrew, 1986;
Gasparrini, 1978; Taylor, 1984; Weaver, 1819;
Boland er al., 1992; Ryback and Moreton, 1993;
Kinahan, 1886; Giesecke, 1832; Russell, 1907;
Rhoden, 1959a and 1959b; Zakrzewski, 1989).

Primary Sulfides
Acanthite/Argentite
Chalcopynie
Galena
Marcasie
Pvrite
Pvrrhotite

Sphalernite

Primary Sulfosalts
Argentotennantite
Argyrodite
Arsenopyrite
Boulangenite
Bournonite
Freibergite
Uersdorthite
Gudmundite
lordanite
Lollingite
Miargyrite
Proustite
Pyrargvrile
Smithite
lennantite
letrahedrite

xanthoconite

PbhS

FeS

FeS
re,.5S
(Zn.Fe)S

(Ag.Cu), [ZnFe)(As.SD).S
Ag LS

FeAsS

Pb.Sb.S

PbCuSbS

Ag.Cu.Fe) .(Sb.As)S
NIASS

FeShS

Pb..iAs. Sb)L S

FeAs

A2SbS

AL, ASS

Ae S5bS

AgASS
(Cu.Ag.Fe.Zn),,As.S
(Cu.Fe Ag./n) .Sb.S
\g AsS

Secondary Metalliferous Minerals

Anglesite
Azurite
Lerussite

( .'i.l.l-.'l‘L;-l.'o.l
Coronadite
Covelhite
Erythrite
Goethute
Hematite
Hemimorphite
Hydrohetaerolite
Linarite
Malachite
Pyromorphite
Stlver

aSmithsonie

Gangue Minerals
Ankerite
Banite
Calcite
Chlorite Group
Dolomite
e

Muscovite (sericitic)
Quanz
Sidente

PbSO,
Cu:(CO. )L IOH)
PhCO

Cu.S

Pb(Mn** Mn*),0
CuS
Co.(AsO,),8H.0
Fe " O(OH)

Fe.O

/n.S1.OJA0H).-H.O
ZnMn."0O.-H.O
PbCu’* (SO, OH)
Cu:"(COMNOH)
Pb.(PO,).Cl

\g

ZnCO

Ca(Fe”* Mg Mn)yCO,)

BaSO,

CaCO

A, 2.0 (0H.0)

CaMg(CO,)

(K.H.OXAI Mg Fe).-
(S1.LADO J(OH),.H. O]}

KAL(S1LADO, (OH.F)

$10

FeCO




Ennex International (Boland er al., 1992) and found to consist of
troughs overlying epigenetic sulfide zones and filled with black
sulfide-bearing (pynite, galena, sphalerite) muds, residual bante,
ochreous “calamine” (mostly hemimorphite) muds and gossan
I'he best known and most extensively mined of these is the
Ballygown South deposit. Iron oxides, hemimorphite, smithsonite,
cerussite and anglesite are the prnincipal secondary minerals (in
descending order of abundance). Recently, very minor hydro
hetaerolite and coronadite have also been identified (Ryback and
Moreton, 1993)

Grains of secondary silver minerals have been detected in this
oxidized residuum but specific silver minerals have not been
identified (Boland er al., 1992). Native silver has not been reported
in recent years but was noted by Kinahan (1886) in some of the old
mines and also by Giesecke (1832), although no details are given
In view of the mghly argentiferous nature of the ores, the presence
of native silver in the oxidized deposits is not unlikely

All the mineral species known to date from the distnict are hsted
in the accompanying table. Earlier, less complete lists were given
by Russell (1907) and Rhoden (1959a and 1959b). Giesecke
(1832) reported, without further details, “bnittle silver-ore™ (syn
stephanite) and “grey cobalt ore.” However, without the benefit of
modern techniques, the former could easily have been a mistaken
identification of many of the silver sultosalts known from recent
work to occur (and which do not include stephanite), and the latte
Is an ambiguous term which could apply to a vanety of minerals
Accordingly they have been omitted from the hst. “"Quicksilver,”
said 1o have been found in the 1 7th century (Wynne, 1860), and a
report of orpiment (Gages, 1860) have never been substantiated
and have 'Il.'rl'l:_[ been regarded as doubtful. A report ol geocronite, as
grains up to 200 microns (Zakrzewski, 1989), gives analyses with

As>Sb so the mineral should actually be jordanite and is listed as
such in the table. Andrew ( 1986) mentions guitermanite but, as this
1S not a recogmzed species, 1t 1s omitted from the hst

Most of the rarer sulhdes and sulfosalts are known only as

microscopic grains, inclusions and intergrowths. The mineral-by

mineral description that follow therefore concentrates on those

species that have been found in specimens of interest to collectors

Barite BaSO,

Barite in massive form 1s abundant. Tabular crystals to 3 cm
across were reported from the Magcobar mine (Boyce er al., 1983)
and radiating and stalactitic masses and aggregations of wedge
shaped crystals are known from the Ballygown South mine (Russell.
1907). Many sulfide specimens from the Mogul mine are accompa
nied by white to translucent tabular crystals up to about 2 c¢m

Al TOSS

Boulangerite Pb.Sb.S

Boulangerite was concentrated around some of the feeders of the
B and Upper G zones. including the silver-rich lens of room 461 |
Close to the main B zone northwest feeder it was found as fine
hairs in numerous small vugs (Taylor, 1984)

Bournonite PbCuSbS

Some of Barstow’s specimens from the great vug include well
formed tabular to blocky bournonite crystals up to about 2 x 1 cm
I'hey are sharp but have relatively low luster and appear to have
suffered some dissolution

Cerussite PbCO

Al one time cerussite was abundant as masses of acicular white
crystals, sometimes copper-stained, particularly at Gorteenadiha or
Gortnadyne mine (Russell, 1907).

Galena PbS
Many magnificent crystals of galena were recovered from the
great vug by Richard Barstow. The dominant habit is cuboctahedral

S up to 2

and crysta 3 ¢m across were found, often as intergrown
groups but occasionally singly. They are commonly a little dis
torted so that the cube faces are rectangular. Both cube and
octahedron faces tend to be somewhat uneven, sometimes dis
tinctly convex. But their luster i1s often exceptional and mirror

bright

Hemimorphite Zn,Si,0,(0H),-H.O

Hemimorphite 1s the principal secondary zinc ore in the “cala
mine” deposits. (Smithsonite 1s the next most common but is
impure, imomtic and not of collector quahty.) Only at the Ballygown

South mine has it been worked in quantity. The colorless 1o white

crystals were descnbed as small (up to 2 mm) but “wonderfully
brilhant and sharp,” lining cavities in gossan (Russell, 1907
Larger, blockier white crystals up to 4.5 mm across also occur
Although largely unaffected by supergene processes, some Barstow
specimens from the Mogul mine exhibit clusters of 0.5-mm

transparent pale yellowish hemimorphite crystals on sphalente

Pyrite FeS

Massive pyrite, often colloform and frequently brecciated, was
the principal sulfide in the B and Upper G zones and occasionally
formed “chumneys where the fluids emerged from vents on the
ancient sea floor. Cubes up to 4 cm across were found associated
with the fossil hyvdrothermal vent in the Magcobar mine (Bovce et
al., 1983). Little 1s known of the more recent Magcobar occur
rence, as few specimens were preserved. Specimens recovered by
Barstow from the great vug in the Mogul mine often have
pyritohedra up to 2 mm underlying the galena and sphalente. These

are somelimes rw.m[alull_x indescent

Quartz 510
Slender, colorless and often flattened prisms up to 3 cm long are
sometimes present on specimens from the Mogul and Magcobar

mines

Figure 3. Crystal drawings showing the habits
of galena (left; cube + octahedron) and sphal-
erite (right; cube + dodecahedron) from the
Mogul mine.

Sphalerite /ZnS

Pale cream, yellow and brown sphalente i1s the major ore mineral
of the district, the color varying according to the ron content
Good, crystallized specimens have so far been restncted to the
Mogul mine, where they occurred himing cavities in pynite in the
northern part of the B zone, in cavities in the Lower G zone and, of
course, in the great vug in the Upper G zone. The Mogul specimens
consist of rich masses and crusts of lustrous, gemmy crystals up to
1.4 cm across, accompanying galena and pynite, sometimes also
with platy barite crystals, creamy dolomite and occasionally

quartz. The color i1s usually amber to honey-brown, occasionally
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Figure 5. Hemimorphite
b |

crystals to 2 mm, from the
Ballynoe South mine. Stephen

Moreton specimen and photo.

Figure 7. Complex sphalerite
crystals with white barite
microcrystals, 8.5 cm across,
from the Mogul mine. Ben
DeWit collection; Wendell E.
Wilson photo.

Figure 4. Bournonite crystal, 2.1 cm,
with pyrite on sphalerite crystals,
from the Mogul mine. Ben DeWit
collection: Wendell E. Wilson photo.

Figure 6. Galena in parallel growth,
probably a result of spinel-law
twinning on (111), on drusy sphaler-
ite, from the Mogul mine. Ben DeWilt
collection: Wendell E. Wilson photo.




Figure §. Cuboctahedral galena crystal
cluster, 5.3 ecm, from the Mogul mine.
kent England collection: Wendell E. Wil-
son photo.

the very rare cubo-dodecahedral habit, from
the Mogul mine. Ben DeWit collection: Wendell
E. Wilson photo.

_—

Figure 9. Cuboctahedral galena crystals to
2.5 cm, with sphalerite on pyrite, from the
Mogul mine. Smithsonian Institution specimen
#147196; photo by Dane Penland.

Figure 11. Gemmy sphalerite crystals to 1 ¢m
on bournonite, from the Mogul mine. Ben DeWit
collection: Wendell E. Wilson photo.




sulfur-yellow, rarely almost colorless. At least one rare specimen
shows a predominantly cubic habit, modified by the dodecahedron

PRESENT SITUATION

The Mogul and Magcobar mines are now both closed and
flooded. The huge dumps of the latter are disappointingly barren
['here i1s scant dump material associated with the former, and what
there 1s contains little more than rotting pyrite. The ochreous
dumps of the Ballygown South mine are small in quantity and poor
in quahity. Much digging 1s required to find anything other than
micromount specimens of hemimorphite. Similarly, the 18th and
19th-century dumps to the west are almost devoid of worthwhile
specimens.

For good specimens, the collector is now almost entirely reliant
on those recovered by Barstow. Some additional matenal was

given away at the mine office to passers-by at the ume the Mogul

mine closed and, for a while, some locals adorned their mantlepieces
with magnificent specimens of honey sphalerite and lustrous
galena. The area has now been well trawled by dealers from all
over the world, but fine specimens may still remain tucked away,
unappreciated, in attics and sheds (and, in one case the author
heard about, in a garden rockery n Clonakilty, County Cork)
Barstow 1s reputed to have saved an enormous quantity of maternal,
but this i1s now widely dispersed and when pieces do resurface they
are often overpriced

Finally, the preponderance of Mogul specimens in the photos
accompanying this article reflects the fact that a collector and
dealer—Richard Barstow—happened to be on hand at the nght
time. Had he not been there, it 1s probable that only a fraction of the
matenal would have been rescued, for the benefit of just one or two
mstitutions and a handful of lucky individuals. The fate of the
acicular cerussite mined before the advent of collecting, and the
recent find of pynite crystals in the Magcobar mine, left where they

lay because no one cared, highhght the importance of the role ol

collectors and dea

ers in the preservation of our mineralogical

heritage
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THE FLAMBEAU MINE
LADYSMITH, WISCONSIN

Casey Jones and Jane Koepp Jones

1325

Encinitas

Monrovia, Califorma 91016

Gene LaBerge

4417 Honevsuckle Coun
Oshkosh. Wisconsin 54904

The Flambeau copper mine, owned by

Kennecott Minerals Company, was in operation for less
than five years, from 1993 to 1997. But during that
time it yielded hundreds of pounds of crystallized
chalcocite specimens, some of which are among the largest
and most beautiful in the world.

INTRODUCTION

Ihe Flambeau mine site 1s located in Rusk County, Wisconsin,
about 1 mile southwest of the town of Ladysmith. The terrain in the
area 1s generally flat, with forests, lakes and wetlands interspersed
among dairy farms and small communities. The Flambeau River
(from which the mine takes its name) passed within 140 feet of the
southwestern end of the open pit, before the pit was completely
backfilled

'he Flambeau deposit was a high-grade copper orebody which,
over the 4.5-year life of the mine, yielded about 1.8 million tons of
ore averaging 10% copper and 0.158 ounce of gold per ton. About
130,000 ounces of gold and 3 milhon ounces of silver were
produced. Mine construction began in early 1992: the operation is
the first and only sulfide metal mine 1o open under Wisconsin's
new mining regulations. Ore production began in May ol 1993,
maximum pit depth of 220 feet was reached in March of 1997, and
mining of the orebody was completed in July 1997. The pit. which
reached a maximum size of 2,500 by 500 feet, has since been
totally filled, and the site reclaimed and revegetated

During the course of mining some extraordinary specimens of

Cchalcocite began to show up: contract specimen recovery by two ol
the authors (CJ and JKJ) began in June 1994 and continued until
the closing of the mine in 1997, From the 1.8 mullion tons of ore
mined, around 1,000 pounds of crystallized chalcocite specimens
were ultimately recovered, including many large, extremely well
formed and (surpnisingly) beautifully colored specimens

When news of the Flambeau chalcocites first began to circulate
many people were surpnised by the location, considerning thai
Wisconsin 1s generally not thought of as a mining state today
However, in the previous century its lead and zinc resources were
well-known and helped the termitory to attain statehood. Wisconsin's
mickname of the “Badger State™ i1s a reference 1o early lead miners
who lived in abandoned mine tunnels and hillside burrows. The
Wisconsin State Seal depicts a miner and his tools, a badger, and a
stack of lead ingots. Consequently, in addition 1o its instant fame
among mineral collectors as a new “classic locality™ for chalcocnte
the Flambeau mine has stimulated renewed interest in the mining
history of the state. The Flambeau Mining Company, Kennecott

Minerals, and the vanous individuals who helped to facilitate




A\
Fhe Flambeau mine complex, 1997.

Photo © Terry Bowe, Courtesy Flambeau Min-
ing Company.
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averaging 9.25% Cu. Environmental studies, public hearings and
drilling to define the deposit continued through 1976

From 1977 10 1985 the project was dormant, but in 1986
Kennecott reopened the Flambeau project when copper metal prnice
forecasts tumed optimistic. Progress toward actual construction
and mining mvolved numerous public heanngs, reviews, and
permit applications from 1987 to 1991. Permits were finally
granted in June of 1991. Ground was broken on the fhirst sulfide
metal mine to operate under Wisconsin's new mining laws in 1992
and on June 28, 1993, the first crushed copper ore was shipped via
rail for processing

From 1993 until its closure in 1997, the mine successfully
operated without any violations, citations or complamnts. T'his 1s a
truly outstanding accomplishment considering that the mine
within 150 feet of the Flambeau River, 500 feet of Highway
within 1000 feet of private residences, and 2500 feet from a liberal
arts college, the Rusk County hospital, and a nursing home. Ore
shipments during the four years of operation totaled 1,896,000 tons
averaging about 10% copper (including 266,000 tons of especially
rich ore averaging 17% copper!), 0.18 ounce of gold per ton, and
also some silver. Although comparatively small, the Flambeau
|1ra'hud_\ was one of the nchest copper deposits ever mined, so ncl
that no beneficiation of the ore was required at the mine site! The
copper ore was shipped B00 miles by rail to the smelter
i'mmins, Ontario, and the gold-rich gossan was shipped about
1.000 miles to the smelter at Rouvn, Quebec

By July of 1998 the pit had been completely backhlled (in the
reverse order of i/mtal rock and soil removal)
revegetated. Plans are being made for construction

hiking trails and other recreational tacihities on the

GEOLOGY

'he Flambeau mine 1s located in a broad belt of Precambnan
volcanic and associated sedimentary rocks known as the Wisconsin
magmatic terranes, which hes on the southern margin of the
Canadian Shield. These rocks are the remnants of an extensive

volcanic island arc that colhided with the margin of an ancient

i1y &Rl

oal

continent 1n the Lake Supenor region about [.860 muillion vears
ago. The collision zone 1s shown on modern geologic maps (Fig. 4
as the Niagara Fault Zone (Sims, 1992). The collision resulted i
intense deformation of the volcanic and sedimentary rocks and
produced a mountain range known as the Penokean Mountains
Ihis once-lofty mountain range eroded to a landscape of low
rolling hills, the only remnants of which are found in northern
Wisconsin. The onginal extent of the Penokean Mountains 1s not
known because the eroded roots of the mountains have been bunied
beneath younger sedimentary rocks from the Michigan borde:
eastward, and westward from Ladysmith, Wisconsin

I'he orebody at the Flambeau mine i1s a volcanogenic massive
sulfide deposit, one of ten similar sulhde bodies found along the
length of the volcanic belt in northern Wisconsin in recent years
(DeMatues, 1996). Several of the sulfide bodies were evidently
deposited on the flanks of rhvolitic volcanic islands where hot
hyvdrothermal brines containing iron, copper, zinc and lesser amounts
of lead, silver and gold issued forth onto the ocean floor. Al
Ladysmith these metal-rich brines produced a broad, thin layer
about 50 feet thaick composed of sulfide mud with some admixed
volcanic matenals covening perhaps a square mile. The Flambeau
sulfide deposit 1s underlain by a thick sequence of felsic volcanic
lava flows and tutts, with lesser amounts of volcanogenic sedi
ments. A thick pile of basaltic volcanic rocks, some of which are
pillowed, as well as some felsic volcanic rocks. overlie the ore
horizon (May and Dinkowitz, 1996).

The primary ore consisted of vaguely layered, fine-grained

110

- e a r
e - 2
. 1L
T "."‘- L. o L s i
= Q,r,i-*-ﬂ.‘ﬂu CONTINENT AL MARGIN &
THONEpy . ASSEMBLAGE
_F__.—i_h:-"-\-\i_—_'

e il R A

F'L‘“!'E"'I'- Femile Weoaau e

WISE DNSIN MAGMATIC TERRANES
——

I

s / WOLF

W/

_f- RIVER
BA THOLITH
Y

U kel Y]
v A ! ol

High angle fmull
A Thrust lawlt Yroguitue wulure
Shear rone

ol Lakrs ievionk O

WSO UMSIN
il | NS

Figure 4. Tectonic map of the southern part of
the Lake Superior region, Wisconsin and north-
ern Michigan (from Sims, 1992).

chalcopyrite, sphalente, pyvrrhotite and minor galena (which

probably contained some silver Mayv and Dinkowinz, 1996)

Minor eold was disseminated in the sulfide-nch lens. Abundant

cherty honzons within the sulfide ore indicate that the hot springs
. & i lan 2 s ' 5 . » ¥ i T
d considerable silica. A possible siliceous mound, o1

chimney.” was encountered during mining operations. The sulfide

had a chert-nich “cap  approximately 5 feet thuick, which

srebods
as overlain by a 10-foot-thuick cherty quartz-senicite schist con
ing substantial amounts of

Dinkowitz, 1996)

very fine-grained gold (Mav and

[he felsic volcanic rocks underlving the orebody were exten
sively altered 1o sencite and kaolinite over a broad zone |"'f~ the
hydrothermal solutions that deposited the ore. Unlike some
volcanogenic massive sulhide orebodies, the altered rocks beneath
the ore zone at the Flambeau mine contain copper mineralization
In fact, no well-defined alteration pipe has been identified beneath
the Flambeau orebody (May and Dinkowitz, 1996)

Folding and fauluing associated with the formation of the
Penokean Mountains about 1.850 mullion years ago ulted the
volcanic rocks in the Ladyvsmith area more than 90°, so that the
originally honzontal layers are now nearly vertical (Fig. 5)
Metamorphism resulted in recrystallization of the sulfide minerals
[0 a coarser gramn size (about the size of coarse sand), and
converted the felsic volcanic rocks to quanz-sencite schists and the
basaltic rocks to actinolite-rich schists (May and Dinkowitz, 1996)
Widespread andalusite and spessartine gamet developed in the

aluminum-nich alteration zone beneath the orebody.
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Figure 5. Cross-sections through the Flambeau
deposit showing (left) geology and (right) zona-
tion of the orebodies (after May, 1977).

I'he Penokean Mountains were then subjected to a long penod of
weathering and erosion. The mountain range was reduced to low
rolling hills by about 1,200 milhion years ago—perhaps much
carhier. The Barron Quartzite, exposed about 12 miles west of the
Flambeau mine, and the Flambeau Quartzite exposed about 15
miles in the south, were deposited on the eroded edges of volcani
rocks that formed the Penokean Mountains. The age of these
quartzite units 1s not well established. They may be as young as
about 1,200 milhon vears (LaBerge, 1994), or as old as about 1,700
million vears (Dott, 1983). (As discussed later, the age of the
quartzite may be significant with regard to the timing of the
enrichment of the ores.) Regardless of its age, the quartzite was
heavily eroded duning later Precambrian ume, leaving only widely
scattered remnants in northern Wisconsin

The Upper Cambnan sea which covered Wisconsin some 520
million years ago, deposited a layer ol sandstone over most ol
Wisconsin, including the Flambeau deposit. The sandstone was, in
tum, mostly eroded from the area: but, fortuitously, a small
remnant (an outher) directly above the Flambeau orebody per
sisted. Finally. continental glaciers moved across northern Wiscon
sin about 20,000 years ago and removed most of the weathered
rock that had accumulated over the eons of weathering. The small
outher of Cambnan sandstone protected the Flambeau orebody
from glacial erosion, and from erosion by streams following the

retreat of the *__"LILILT\.

Supergene Enrichment

'he Flambeau mine i1s basically like many other volcanogenic

massive sulfide deposits in the Canadian shield. Indeed its ongin s

similar to at least ten other sulfide deposits in northern Wisconsin
DeMatties, 1996). However, it differs fundamentally from other
massive sulhide deposits in its mineralogy (mainly chalcocite) and
in the high grade of the ore. Thas major difference at the Flambeau
mine 1s the result of the orebody having been extensively altered
and ennched by chemical weatherning. In oxvgen-nch ground
waters the sulfide minerals became unstable. Above the water table
the sulfur in the sulhides was oxidized to sulfate (S0,) - which
produced sulfunc acid. The won in the onginal pyrite (FeS

;'-‘_-.rrhnhl-;' (Fe, . S) and -Lh.lhﬂi,'lf'»]".h' (CuFeS was oxudized 1w
goethite (FeO(OH)) or hematite (Fe. O lhese ron minerals
remained at the surface due 1o their extreme insolubihty, and
formed an won-nch cap (gossan) on the deposit. Gold was also
concentrated in the surface environment, with the result that the
gossan was also nch in gold. Near the surface the acwd-nch
groundwater dissolved nearly all of the copper, zinc and silver and
camed them downward to the water table. Below the water table
where oxygen was much less abundant. the copper which had been
dissolved in the groundwater replaced iron in the sulfide minerals
Primary pynte and pyrrhotite were converted to chalcopyrite, and
primary chalcopyrite was subsequently converted to bormite
(Cu/FeS,), with the wron going off in solution. Continued percola
tion of copper-bearing water, and replacement of the remaining
iron n these copper minerals, eventually converted the chalcopy
rite and bornmite to chalcocite (Cu,S); this greatly ennched the
oniginal ore in copper in a zone just below the water table. This
enrnchment proccess resulted in a crude three-fold zonation of the
deposit with an upper zone nch in chalcocite, underlain by a zone

rich in secondary bomite and a lower zone nch in secondary
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chalcopvnic lhe boundanies between these rones are highl
irregular. Because zinc 1s much more soluble than coppe 1 does
not torm an enrniched zone below the water tabl The zone of

; Lo
Copper enrichment at the Flambeau mine was ipproximaiteiy in

leet thick., Below the enniched zone the primary ore minera
occupy the ore hornzon

As shown in Figure 7. many weathered deposits contain
vanety of secondary minerals in the leached zone above the wal
lable. Azurite, malachite, chrysocolla, cuprite, native copper and
native sitlver were present at the Flambeau mine, but they occurred
in very subordinate quantiies. Grade and tonnage calculations
(May and Dinkowitz, 1996) indicate that a volume of primary ore
approximately six umes the volume that was mined had to be

concentrated by supergene enrichment to produce the rnch copper
ore. The relatvely thin covering of gossan and leached ore above
the nich chalcocite zone

"I.i"_"_'.L ‘-1"-”3._”1:[1"‘\[11! ||'L_ I._.._.l'._l,!."'ll W s

removed by erosion during or after the sulhide ennchment

e W N WA i

A vast majority of the chalcocite at the Flambeau mine consisted
of massive to granular matenal: this constituted most of the rnich
ore. Urain size and texture of the ore suggest that the chalcoci
was produced as a result ol copper replacement ol ron in the
earlier recrystalhized pyrite. Relatively open cavities were devel
oped in about ten sites within the enriched ore zone. Three large

cavities (“pockets™) with dimensions of several feet in size (dis

lhese
pockets were evidently formed where the groundwater flow was

cussed later), were encountered during mining operations

channeled along confined pathways. Most of the collectible crys
tals occurred in these three l.H':_‘L‘ PO Kets.,
A consistent and distinctive pattern ol crystal development

occurred in the major pockets. The massive to granular chalcocite
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Figure 7. Stability diagram for copper miner-
als: the zone indicated encompasses the species
typical of the Flambeau assemblage (from
Guilbert and Park, 1986).



on the pocket walls was coated with a meshwork of chalcocite with
a distinctive cellular or ropy texture (Fig. 6). The cellular chalcocite
1s succeeded inward by peculiar curved or twisted chalcocite
crystals up to at least 5 cm long (Fig. 7). Euhedral crystals and
crystal groups usually developed only in a limited portion of a

pocket. The crystals typically show orthorhombic morphology.

indicating that they grew onginally as chalcocite, and thus, they are

not replacements of earher bormite or some other crystal phase

Like other orthorhombic minerals, they exhibit a wide vanety of
crystal habits. Addinonally, X-ray studies show that the crystals are
essentially pure chalcocite, not a combination of several mineral
phases. Therefore, both the field relations and the crystal morphol
ogyv suggest that the chalcocite crystals at the Flambeau ming

developed late in the ennchment process. Cunously, and perhaps

significantly, there was almost no development of euhedral crystals
of bormite or chalcopyrite associated with the ennchment. How
ever, botryoidal masses of chalcopyrite did develop, which were

partially to completely replaced by bormite, and this, in tum, was

replaced |""'-. chalcocite

Perhaps the most distinctive feature of Flambeau mine chalcocite
1s the attractive brassy vellow, bronze, purple or blue patina on the
crystals. Nearly all of the crystals recovered have a patina of one o1
more colors. Lead-gray crystals, of the kind typical of mosi
deposits, are decidedly uncommon at the Flambeau mine. EDAX
analyses performed by Lance Kearns first determined that the
coating 1s not chalcocite. Microprobe studies by Joseph Mandarino
and Malcolm Back show that the vanous colors are produced by a

very thin coating of bormite

Vanious hines of evidence indicate that the cha

cocile crystals at
the Flambeau mine are very old. First, the observed geology and
the grade and tonnage calculanons (May and Dinkowitz, 1996)
demonstrate convincingly that the supergene ennchment occurred
before the invasion of the Cambnian sea which deposited a laver of
sandstone almost directly on the ennched ore some 520 milhion
vears ago. Thus, the ennchment must have been older than
Cambnan in age. The volcanic rocks that host the deposit were
detormed about 1.860 milhon vears ago (Sims and others, 1989)
during the Penokean Orogeny. Therefore, the enrichment mighi

iave occurred at anyv nme between 1 .860 milhon and 520 milhon

Other lines of evidence suggest that the ennchment may have
occurred well back in Precambnan time. During mining operations
several blocks of quanzite were encountered in the gossan and
altered volcanic rocks beneath the Cambnan sandstone cover on
the deposit. These quarntzite blocks may be remnants of the Barron
or Flambeau Quartzite, which may, at one time, have covered the
orebody. If so, their presence may indicate that the ennchment
occurred dunng erosion of the Penokean Mountains which o
curred prnior to deposition of the Barron and Flambeau Quartzites
As stated earhier, the age of these quartzite bodies 1s not well
establhished

Mineralogical evidence also suggests that ennchment probably
occurred well before the invasion of the Cambnan sea. Fresh, un

white arsenopyrite and vemn quartz (Fig. 8) cut the ennched

chalcocite and bomnite ore at several locations in the mine. It seems
highly unlikely that the arsenopyrite would have survived unaltered
through the entire ennchment process. It 1s far more likely that
arsenopyrite-quartz veins were emplaced after the ennchment was
completed. The question, then, is to identify a potential hydrother
mal event that might have added the arsenopyrite. LaBerge (1997)
suggests that the arsenopyrite may have been emplaced during
igneous activity associated with the 1.100-million-year-old Keween
awan mid-continent nft system. Arsenic 1s locally abundant in the

copper deposits of northerm Michigan as domevykite (Cu,As)

(Nicholson er al., 1992). Basaluc dikes of Keweenawan age are
widespread throughout northern Wisconsin, including the Ladysmith
arca. These observations suggest that the enrichment, and therefore
the chalcocite crystals may have formed more than 1,100 million
years ago

During the period of Earth history when the ennchment of the
Flambeau mine occurred, the area destined to become Wisconsin
(and most of North Amernica) was located near the earth’s equator
In fact, many geology textbooks show that the Great Lakes region
straddled the equator during the laner part of the Precambnan and
much of the Paleozoic era. During much of this ume. the chimate
may have been similar to that in present day Australhia, where the
water table 1s a hundred meters or more below the surface. Since
enrichment at the Flambeau mine extends down over 60 meters
below the present-day surface, the water table must have been fron
60 meters to as much as 360 meters below the surface

When plate movements camed North Amenca into more tem
perate ( limate zones the water table would have moved closer to
the surface. (The present water table in the vicinity of the mine is
less than 6 meters below the surface. ) As the water table rose closer
to the surface the chalcocite crystals, which had formed near the
lormer deep water table, were subjected 1w groundwater that
presumably contained significant amounts of dissolved iron from
weathering of sulhide minerals. The chemical environment of the

alteranon svstem mav be seen on the Eh i‘l': diagram in Figure 5. A

véery thin laver of bomie was precipilated on the chalcocie
crystals from the ron-rich groundwater. However, with the excep
ETR & 1 1 i " s | r.. AT 6t gyl ATl Y .|1 il Moal o
LILEY L d TUW Lalliie Ll ! lll]ll rl.[ 1ACCITICTI | S1T1dl L el L L 'r\.

crvstals, no large-scale formaton of bomite related 1o a higher

water table has been recognized at the Flambeau mine

MINERALS

Locations within the open pit are specified according 1o the two
parameters used by the miming company 1) the h nia
hundred-foot markers, beginning on the extreme westemn edge ol
the pit with marker 400 and counting off due eastward 2.6(0) feet 1o
)

i

marker 420 at the castern margin of the pit, and (2) the vertical

evels. in feet above sea level, ranging from the | 100 level at the
top nm of the pit down 1o level 970 at the floor of the pit
Important pockets have been given names for easy reference
these are, from west to east: the First Pocket (marker 401.2, 1030
level, found June 30, 1994). the Watercourse Pocket (marker
101.2. 1030 level, found June 30, 1994), the Drill Pocket (marker

1)

F

1010 level, found January 31, 1995), the Lucky Friday
Pocket (marker 402.0. 1000 level. found October 13. 1995). the
Rocket Pocket (marker 402.3. 970 level, tound August 15, 1996

the Sunrise Pocket (marker 406.2
1994), the Fog Pocket (marker 409.6, 1000 level, found March 30
1995), and the Quick Pocket (marker 415.2

20, 1996). All are in the "A" (northemn) orebody (see Fig. 6

1010 level, tound October 10
980 level, found May

During the three vears of specimen recovery only these eight

sigmificant pockets were found, several ol which were quite small
The vast majority of specimens collected came from the Dnll
Lucky Fniday and Rocket Pockets

lable 1 hists all of the species thus far idenufied at the Flambeau

mine. includineg sulfates found as a result of ore studies conducted

by Kennecott

Ankerite Ca(Fe Mg)yCO,)
Small crystals of ankerite up to | cm were encountered on the
east end of the orebody in an area confined within markers 420.0
and 422 5 on levels 1020. 1010. 1000. and 990. The ankerite was
found lining small pockets and vugs in massive chalcocite. Micro

crvsials of chalcocite \!1.i|\_n|‘l"».!'|lq_'_ marcasite, pynie and sidente




occur on the ankerite. Ankerite on the outer edges of these small markers 406.9 and 413.0. Crvstals do not exceed 4 mm. Onlv a few
vugs fluoresces a pale green under shortwave ultraviolet hght. The specimens were recovered because most of the matenal was
wdentification as ankerite (instead of ferroan dolomite) 1s tentative:; shipped as ore in 1994 betore specimen recovery efforts began
EDS analvsis reveals considerable vanation in Ca, Fe and Mg Specimens saved include deep blue druses of microcrystals hining
even within single crystals vugs in digemite, malachite and limonite gossan

Bornite Cu.FeS

Massive bomite was quite¢ common along the stnke of the

orebody. Most bomite formed by copper ennchment of the earhier

chalcopyrnite, which in tum had formed by ennchment ol primanry
pyrite. No macroscopic crystals of bornite have been observed or

. e i
.r._.\'n'. .r\.l.l

Figure 8. Arsenopyrite crystals to 1.1 mm, from

the Flambeau mine. Dan Behnke specimen and
photo.

Arsenopyrite FeAsS

Arsenopyrite occurred as microcrystals through the deposit. but
was more common on the eastern end of the orebody, al markers
119.0 to 423.0, on the 1020 level. Several specimens with crystals
up to 2 cm were recovered at marker 406.2, 1010 level, in a

massive quartz pod within enclosing massive bormite. One crystal

however, was lound 1in a putl-\-;l IN massive secondary bormite

Figure 11. Bornite after chalcocite, 3 cm, show-
ing blue patina, from the Flambeau mine. F. John
Barlow collection: Munroe Studios photo.

I'he Sunnse Pockel. at marker 406.2, 1010 level. on the footwall
contact contained several hine specimens of bormite after chalcocite
with crystals up to 3.5 cm. Some ol these were found as floaters n

bomite sand and others were found attached to chalcocite

crystals. At marker 415.0, 990 level, on top of a blast pile, half a

dozen more pseudomorphs of bomite after chalcocite were discov

. : ered. The largest of these 1s a group with one c¢rvstal of bomite-
Figure 9. Azurite ' ' '

o . alter-chalcocite measunng S.5 ¢cm bv 3.8 cm. Bomite 1s also
crystal, 0.5 mm, from

the Flambeau mine.
Dan Behnke specimen

and photo.

present as a blue, purple, brown or reddish indescent coating on

chalcocite crystals

Calcite CaCoO

.\f.l drca on [|"IL' 11't1r.".i..|:": ‘-Hi“- 01 ||"|." '-'|L‘|"'LH.1} al 1‘|..1T|'~.L'T !.E,H.H

i"hlthh ed about 1040 specimens of transiucent white calcite ¢ r}'x[ti|‘~

[ his occurrence 1s in the country rock. 12 meters from the orebody

Figure 10. Azurite
rosette, 1 mm, from
the Flambeau mine.

Dan Behnke specimen

and photo.

Chalcanthite Cu SO .-SH.O

George Robinson (personal communication) has identified

chalcanthite (by EDS) from the Flambeau mine, as post-mining

coatings on sericite schist

Chalcocite Cu.S
\zurite Cu (CO,)(OH) I'he mineral that has made this locality a world-class specimen
Crystalhzed and massive azurite was encountered in the oxide producer 1s chalcocite. It was the dominant ore mineral at the

zone beneath the gossan cap, particularly in the fault zones ai Flambeau mine, occurring as massive and granular matenal as well
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Figure 12. Representative chalcocite crystal hab-
its from the Flambeau mine, including (A, B)
pseudohexagonal tablets, (C) a twin, (D, E)
elongated crystals showing the true orthor-
hombic symmetry. Drawings by R. Peter
Richards from Rosemever (1995).

as fine crystals. The crystals were found on fracture surfaces and
within cavities and pockets, prnimanly near the contact of the
orebody with the quartz-senicite schist, on both the hanging and the
footwall. The identity of the chalcocite has been confirmed by

X-ray diffraction (Lance Keams, pers. comm.)

I'he multi-colored patina or coating present on a vast majority of

the chalcocite crystals from the Flambeau mine has been confirmed
10 be bomite (J. A. Mandarino and Malcolm Back, Roval Ontario
Museum, pers. comm.). These bornite coatings are typical of the
species in that almost every color of the rainbow is present, and the
specimens are notably indescent.

I'he best of the Flambeau mine chalcocite specimens are stun

ning and set the standard for contemporary occurrences of this

Figure 13. Chalcocite crystal group, 3.5 cm,
lacking colored patina, from the Flambeau
mine. k. John Barlow collection;: Munroe Stu-

dios photo.

Figure I4. Chalcocite crystal, 3 mm, from the

Flambeau mine. Dan Behnke specimen and
photo.

Figure 15. Chalcocite in a laminated, “cellular™
habit, 15 cm, from the Flambeau mine (Drill
Pocket). GGene LaBerge collection and photo.




Figure 16. Chalcocite
microcrystals (lacking
patina) on botrvoidal
chalcocite showing
purple and blue patina,
from the Flambeau mine.
Jane and Casey Jones
collection; JefT Scovil

photo.

Figure 17. Large
chalcocite crystal group,
13 ¢cm, showing pale blue

patina, from the
Flambeau mine. F. John

Barlow collection;
Munroe Studios photo.




Figure 18. Chalcocite crystal group, 3.2 cm,
showing pale purple and gold-colored patina,
from the Flambeau mine. F. John Barlow col-
lection;: Munroe Studios photo.

Figure 19. Chalcocite crystal cluster, 4 cm,
showing blue, purple and gold-colored patina,
from the Flambeau mine (Rocket Pocket). Jane
and Casey Jones collection: JefT Scovil photo.

Figure 20. Chalcocite
crystal group, 7.5 cm,
showing pale purple and
gold-colored patina, from
the Flambeau mine.

k. John Barlow collection;
Munroe Studios photo.
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Figure 21. Chalcocite crystal cluster, 7.7 c¢m,
showing purple and gold-colored patina, from
the Flambeau mine (Lucky Friday Pocket).
Casey Jones collection; Jefl Scovil photo.

Figure 24. Chalcocite crystal group, 4.5 cm,
showing purple and gold-colored patina, from
the Flambeau mine. Jane and Casey Jones
collection; Wendell E. Wilson photo.

Figure 22. Chalcocite crystal (above) with gold-

colored patina, 4.2 ¢cm, from the Flambeau
mine. Jane and Caseyv Jones collection; Wendell
E. Wilson photo. (Below) The same crystal,
with highting from a different angle, showing a
magenta-pink patina.

Figure 23. Chalcocite crystal, 5.5 cm, showing
gold-colored patina with magenta-pink patina,
from the Flambeau mine. Jane and Casey Jones

collection: Wendell E. Wilson photo.




Figure 25. Large chalcocite crystal group, 18 cm, show-
ing purple patina, from the Flambeau mine. F. John
Barlow collection; Munroe Studios photo.

Figure 26. Chalcocite crystal group, 2.6 cm,

showing purple and gold-colored patina, from
the Flambeau mine (First Pocket). Jane and
Caseyv Jones collection; JefT Scovil photo.

Figure 27. (middle left) Chalcocite crystal cluster,
38 cm, showing purple and gold-colored patina,
from the Flambeau mine. Jane and Casev Jones
collection; Wendell E. Wilson photo.

Figure 28. Chalcocite specimen, .5 cm, showing
a peculiar Name-like habit, with purple and
gold-colored patina, from the Flambeau mine.
(ene LaBerge specimen and photo.




Figure 29. Chalcociie in a parallel crystal clus-

ter, 4.5 cm, showing blue and purple patina,
from the Flambeau mine (Rocket Pocket). Gene
LaBerge collection: Jeff Scovil photo.

Figure 30, Chalcocite crystal group, 6 cm, show-
ing purple patina, from the Flambeau mine
(1010 level). F. John Barlow collection: Munroe
Studios photo.




Figure 33. Chalcocite
crystal group, 6.5 cm,
showing blue and purple
patina, from the Flam-
beau mine (Drill Pocket).
F. John Barlow collec-
tion; Munroe Studios
photo.

Figure 34. Chalcocite
crystal group, 5.7 cm,
showing blue patina, from
the Flambeau mine.
William Larson collection;
Wendell E. Wilson photo.

Figure 31. Chalcocite crystals to 3.6 cm, show
ing a blue patina, from the Flambeau mine.
Jane and Casey Jones collection; Wendell E.
Wilson photo.

Figure 32, Chalcocite crystal group, 4.7 cm,
showing blue patina, from the Flambeau mine.

Jane and Casey Jones collection; Wendell |

Wilson photo.




species The habits vary from |‘|nn|'i}. LIL‘u‘IupL'Li “ropy  reniform
groupings to sharp cychic and penetration-twin crystals. Classic
pseudohexagonal twin crystals to over S cm have been found. One
amazing penetration twin, an “X-twin" crystal, is just over 7 cm in
S1ZC.

Botryoidal chalcocite i1s decidedly rare, occurring at only two
locations in the orebody (at marker 423 and marker 408 at the
footwall contact). About a dozen high-quality pieces were recos
ered. Some poorly crystallized specimens have a habit resembling
ropy lava or pahoehoe, with well-developed crystals extruding o

along the ndges of the “flow.”

tigure 35. Chalcopyrite microcrystals to 0.3
mm, from the Flambeau mine. Dan Behnke
specimen and photo.

Figure 36. Botryoidal chalcopyrite with multi-
colored patina, 4 cm, from the Flambeau mine.
Jane and Casey Jones collection; Wendell E.
Wilson photo.

Chalcopyrite CuFeS

Massive chalcopyrite was less common than either bornite o
chalcocite at the Flambeau mine. Microcrystals up 1o 3 mm (even
less common) were present throughout the deposit. A few veny
fine, indescent, hﬂtt'}nlti;ﬂ specimens were collected at the foot

wall contact at marker 407.5

Chrysocolla (Cu™ Al).H.S1.0.(0H),'nH,0O

Chrysocolla was seen only rarely, as crusts and films coating

rock. It is present in a range of colors, from pale to bright blue,

green and brownish green, in intimate association with azurite in

the gossan and the oxide zone
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Figure 37. Copper microcrystals, 2.2 mm across,
from the Flambeau mine. Dan Behnke speci-
men and photo.

Figure 38. Large native copper mass, 20 cm,
from the Flambeau mine. Gene LaBerge collec-
tion and photo.

Copper Cu

Native copper occurred primarily as fracture-filling sheets and
toil. These occurrences were within the ore horizon, as far as 15 10
| ¥ meters from the footwall. One notable location was in the maker

402.5 1o 403.5 area on the hanging wall side. Another was al




marker 415.0, 1010 level, on the footwall side of the deposit. One
other location, marker 423.00, 1000 level, produced four speci
mens of crystalhized natve copper. Flambeau copper 1s chemically
unusual in that it s high in mercury (0.11 weight %) and low in
arsenic and selenium, unhike the Lake Supenor copper deposits

!
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Cuprite Cu."0O
Microcrystals of cuprite were found with other copper minerals
Acicular cuprite occurred entirely as microcrystalline matenal with

varying thickness and coverage. not exceeding 3 mm in thickness

1 | 3
1R

X 2 CmM N area ol coverage
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Figure 41. Dzhalindite crystals, S microns, from
the Flambeau mine. Robert Housley collection
and SEM photo.

Dzhalindite In(OH)

Dzhalindite, a rare indium hvdroxide., was found at the far
northeastern end of the orebody, at marker 422.0, 1000 level. The
Flambeau mine appears to be the fourth known world occurrence

It was discovered while identifying other matenal. (Robenn M

Housley, pers. comm.). Originally described from the type locality

as pale vellow and semi-transparent, the mineral at Flambeau is

only visible at S00X. with an Autoscan scanning electron micro

SCOpE, Crystals are AN} micrometlers 1s si7 ASssOC1ations

Chalcocite, spherowdal siderite and hessine

Gahnite 7nAl 0O,
Subhedral green erains and blebs ol gahnie in eranular sulhides
have been dentihed by EDS and Ol al analysis (George Robinso

F"‘l.‘ll‘w- COTm

Figure 39, Octahedral cuprite crystal, .005
mm, from the Flambeau mine. Dan Behnke
collection and photo.

Figure 40. Cuprite microcrystals, view J}
mm across, from the Flambeau mine. Dan
Behnke collection and photo.

PbS
(salena 1s verv rare al

I.'-"'::!.'._.. -

have been

Glaucodot (Co Fe)AsS
Glaucodot was dentified by |
behall of Dan Behnke) dunne

collected trom an undocumented loca

educational ore samples ntended fon

Figure 42. Glaucodot crystal group, 1.3 mm,
from the Flambeau mine. Dan Behnke collec-
tion and photo.

Gold Au
All native ;_'H-i-.i collected at the Flambeau mmne came fron
occurrence at marker 402.0, 1000 level, in vein quartz, shatiered by

blasting, between the orebody and the surrounding quartz-seri




Figure 43. Gold in quartz, 17 cm, from the
Flambeau mine. Photo by Bruce Whitehead,
courtesy of Kennecott Minerals.

schist. The gold occurred as microcrystalline sponge-like masses
and coatings, intimately associated with veinlets of bornite and
chalcocite running through the shattered quartz. One specimen, In
which the gold area measures about 1.2 x 7.6 cm on quanz, 1s
probably the largest mass of gold ever found in Wisconsin; it is

currently presen ed in the Kennecott Minerals collection

Goethite Fe"O(OH)
Goethite forms a significant proportion of the gossan at the

Flambeau mine

Gypsum CaSO,-2H.O

Microcrystals of gypsum have been reported (Dan Behnke, pers
comm.). Some take on the shape of flames, especially those with
the bright violet-red bornite patina. These occurred most notably in
the Dnll Pocket, the Rocket Pocket and the Lucky Friday Pocket

Figure 44. Kolbeckite crystal cluster, 1.1 mm,
from the Flambeau mine. Jane and Casey Jones
collection; Dan Behnke photo.

Kolbeckite ScPO,-2H.,O

Another rare mineral discovered quite by chance at the Flam-

beau mine 1s kolbeckite. Had it not been a sunny day, the reflection
off the uny crystal might have gone unnoticed. Only a dozen
specimens have been recovered thus far ]HHL'_'N were collected at the
hanging-wall contact in the quartz-sericite schist near marker
412.0, 1010 level. The largest crystal, | mm in size and a vivid
lemon-lime green, is associated with chalcopyrite. The identifica

ion was verified by Robert M. Housley (pers. comm.)

Figure 45. Leucophosphite crystal cluster,
0.7 mm, from the Flambeau mine. Tom Buch-
holz collection; Dan Behnke photo.

Leucophosphite KFe.*(PO,).(OH)-2H.,O

Leucophosphite has been identified from the Flambeau mine as
minute clusters and bundles of glassy, transparent, pale brown
crystals less than 1| mm in size (Dan Behnke and Tom Buchholz,

pers. comm. )




Figure 46. Malachite ring with azurite microc-
rystal, 0.8 mm, from the Flambeau mine. Dan
Behnke collection and photo.

Figure 47. Botrvoidal malachite, 3.5 mm across,
from the Flambeau mine. Dan Behnke speci-
men and photo.

Figure 48. Malachite crystal spray, 1.5 mm, from the
Flambeau mine. Dan Behnke collection and photo.

Figure 49. Malachite spirals, 1.3 mm, from the
Flambeau mine. Dan Behnke collection and
photo.

Malachite Cw(CO ., NOH)
Interesting habits of malachite were found throughout the orebody
in the upper levels, the 1080 level through the 1010 level, and

particularly at markers 402.0, 406.0 and 413.0. One of the more
unusual forms consist of filaments or hairs of malchite. Masses ol
these fine filaments were sometimes exposed when breaking open
host rock known to contain malachite. Some of these filaments are
associated with azunte microcrystals. Analyses by George Robinson
(pers. comm.) have revealed many of these filaments (o be poor

crystalhized chrysocolla, perhaps altered from malachite

Marcasite FeS

Marcasite microcrystals have been found rarely at the deposit

Figure 50. Orthoclase crystal cluster, 0.5 mm,
with siderite. from the Flambeau mine. Dan
Behnke collection and photo.

Orthoclase KAIS1,0O,
\I1r1LIILI Ei]””‘lh Li‘ll".r]r; by B i"[l‘\]”\ I."r -,Fll!l:r'i\h_ |||'\|__' !;l:‘.‘ - "‘l|__'L"|' ;|_..-_"|
lified from the Flambeau mine. in association with rounded »

crystals of sidenite (Dan Behnke, pers. comm.)

Pyrite FeS
Pyrite is almost exclusively massive at the Flambeau mine. Only
a few well-formed pynite crystals are known, and most of those are

5

microcrystals. Pyritohedral crystals from marker 422.5, 990 |

Ve

however, reach 1.5 cm: some are coated with sooty chalcocite




Pyvrrhotite Fe, S

Motti er al. (1998) report pyrrhotite as an accessory mineral in

the pyrite/chalcopyrite ore

Rutile Ti0O
Dark red. prismatic microcrystals of rutile have been dentified

by EDS (George Robinson, pers. comm.)

Siderite Fe. CO
Microcrystals ol siderite form coatings on ankerite and bomite

from the marker 422 .0 area. level 1010 1o the 980 level

Stlver \ g
Silver has been tound verv rarely at the Flambeau mine as halt
breeds with native copper, occurmng as fracture-hihing sheets and

foil with native copper, and as distorted crystals. Flambeau silver

carries an unusually high mercury content of 1.13 werght {Motu

| i II]IJH

Sphalerite /nS

Sphalerite has been found as

medium-gramed massive ore

restrnicted 1o a small zone at the far east end of the pit. at marker

124.5 on the 980 level

level. Microcrystals are also present sparingly

throughout the orebody

(Cu.Ag.Fe.Zn), .AS.S

Steely black tetrahedral microcrystals of tennantite have been

lennantite

identified by EDS. some of which have a thin coating of chalcopy

rite (George Robinson, pers. comm.)

Vivianite (or Metavivianite) Fe:*(PO,),-8H.,0O

Yellow-green, bladed microcrystals of vivianite or metavivianite

have been identified by EDS (George Robinson, pers. comm.)
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Figure 51. Silver-copper “*halfbreed™ specimen,
16 cm, which has been named “the Sailboat™—
the “mast™ is silver and the “sail™ is copper—
from the Flambeau mine. Gene LaBerge speci-
men and photo.

Figure 52. Silver sheet, S ¢cm, from the Flam-
beau mine. Gene LaBerge specimen and photo.

Figure 53. Lustrous tennantite
microcrystals to 0.5 mm, from
the Flambeau mine. Dan
Behnke specimen and photo.

Figure 54. Vivianite crystals, perhaps including
metavivianite, to 1 mm, from the Flambeau
mine. Tom Buchholz collection; Dan Behnke
photo.




Figure 55.

COLLECTING HISTORY

AS with s0 many operating mines in the past, collecting at the
| D¢l ne began with '_‘L'-n*it*j_“-\:*- dand miners on sile picking
Ip a pretty rock. The mine visitors”' center needed specimens fron

pit 1o put on display for the nterested public, so min
cologists collected specimens of azunte. malachite. native coppel

| b

and chalcocite. Seeing these specimens encouraged the

ind JKJ) 1o seek a spe«

Mining ( ompany in June of

imen recoveryv contract with the Flambeau

1994, By that tume most of the azurite

malachite-contaiming oxide zone had been mined out and shipped
s ore. Evidently some fine specimens of azurite and malachit
vere found during the hirst year of mining. but only a few hay
peen preserved. i admimistration offices and in the Visitors
Lenter

Our first day of collecting at the Flambeau mine (in June 1994
was very much different from the underground environments we

had been accustomed to. We went 1o work immediatelv in an area

where the orebodv contacted the \Illl.. eous chert. and wer UJuid q)

rewarded with a few remiform to sub-euhedral cryvstallized chalcocite
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color so charactenstuc of chalcocite at other localaes

First Pocket and Watercourse Pocket

fwo davs of sporadic
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had seen at the visitors center and admimistrative offices

formed gray

only served to whet our appetite nuch better specimens we

% v e |
CONviInccad

us that the good ones were just inches away. On June 30, 1994, our

intuition proved night. A small pocket located beneath a ledge had

been '1F"i.‘:|k‘i1 when a large block of chalcocite ore was removed: 1t

contamed hive cha

cocile specimens Lthat nvaled ~1|1_~.!.*=.||*-_' we could

have realistically imagined. The excitement of the discovery of

what are surely the hinest chalcocites ever found in the Western

Hemisphere encouraged us to continue working

I'he Sunrise Pocket,

1994. Casey Jones photo.
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hovel ol the ex ator 1o [ as much of the muck away Iron I
comer that looked the most promising. Si we had 1o hand-much
ipproximately three or four cubic yards of sulfide ore. Just as tl
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Slowly brushing awav the loose. damp bomite sand
gleaming bnght. metallic golden chalcocite crystals hev wert
lightly packed with just enough space between specim |
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ice-cream cones) made up the pocket debris. The chalcocites that
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came rom this pockel are unusual in that thev are associated witl
pseudomorphs of bormite after chalcocite. These specimens are
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spectacular in size, g¢ nerally from 1.2 10 3 cm. One crystal group
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It was a long, cold winter between the Sunnise Pocketl and the
next sigmhcant pocket to be discovered. While we were attending
the lTucson Show in February, 1995, the dnll ng operator, Randy
Ralston. broke into what could be considered a small chamber
measuring approximately 2 meters long by 1 meter wide and
extending 1o an unknown depth. The location was documented as
marker 401.5, 1000 level. on the hanging-wall contact. We named
it the Drill Pocket, because the dnill ng had punched into the top ol
the voud. The Dnll Pocket contained what we still believe were the
finest chalcocites in the world. Unfortunately, because we were nol
there 1o collect the specimens and mining needed to proceed, the
area was blasted away and many of these specimens were either
heavilv damaged or lost forever. Fortunately, mine personnel were
able to salvage and sack specimens while mucking proceeded. But
we still dream of what this void could have vielded 1if we had been
there to collect it properly

Tyvpically the Drill Pocket specimens have a deep blue patina
which appears to be very stable. The choicest specimens are

tabular, 6 to 10-cm crystals in distinctive X-shaped twins. These

Figure 56. The Lucky Friday Pocket (triangular zone at center), 1995, Casey Jones photo.

came only from the Dnll Pocket. Clusters and matrix pieces were

|

*d in some abundance. A number of plates of tabular

s | 5 | - | X - 1 4 . - | - th.s
deep blue chalcocite crvstals were presumably removed from the
i1 - i ¥ . 1 1 . .

pocket wal The Dnll Pocket also wvielded cvchic twins and
vinned chalcocite: some ol the ¢cvchic twins nave a pnithiant

vellow patina which tends to tum purple or brown with time

Fog Pocket
'he next significant pocket was the Foe Pocketr. at marker 409.6

000 level., found on March 30, 1995. This small pocket was

ncountered one cold moming while scouting the exposed 10X

level bench on the footwall contact. While probing for loose

eround a small avalanche of rock and ore debns fell awav at chest
level. Quickly recovening my balance and homing in on the new
muck pile at my feet, 1 (CJ) saw beautiful, dehicate, small, perfectly
*:“.‘I["L'x] six-sided crvstals of golden/violet chalcocite scattered alop
the broken muck. The two dozen or so thumbnail-size specimens
were quickly wrapped

Iracing the route of the rock-fall upward revealed a small
opening densely packed with crystallized chalcocite, trending up to
the crest of the bench. st overhead Due to the cold weather.
recovery was particularly difficult, weaning fingerless gloves and
using only small screwdnivers and bare fingers to extract the
beauties. | was crouching as much for warmth as for access 10 the
pocket opening, and my breathing was creating a transient bul
none-the-less annoving fog bank, thus the Fog Pocker. This pocket
produced a dozen outstanding specimens. The sharp edges and

delicate habit of these crystals surpassed those of any other pocket

Lucky Friday Pocket

Next came the Lucky Fridav Pocker, found on Fniday, October
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Table 1. Minerals identified from the Flambeau mine.

Flementis

Copper Cu
Gold Au
"il|u'T Ao

Sulfides, Sulfosalts

Arsenopyrite FeAsS
Bomite Cu.FeS
Chalcocite Cu.S
Chalcopyrite CuFeS
Galena PbS
Glaucodot (Co.Fe)AsS
Hessite Ag,le
Marcasite FeS
Pelzite Ag. Aule
Pyrite FeS

I’_‘-. rrholite re,..S

Iennantite (Cu.Ag.Fe.Zn),.As.S

Oxides, Hydroxides

Cupnite Cu, Q)
Dzhalindite InfOH)
Chanite ZnAl.O,
Goethite Fe " O(OH)
Rutile "o
Carbonates
Ankerite Ca(Fe Mg)(Co,)
Azurnite Cu(CU,)(OH)
Calcute CaCO
Malachite Cu,(CONOH)
Sidenite FeCO

Silicates
Chrysocolla (Cu*.Al).H.S1.0(0H),-nH20
Quartz S10
Orthoclase KAISIO,

Phosphates
Kolbeckite

l.L'Lit'H[’1|"|n\|\|'1|lL‘

ScPO,-2H.O
Kfe',(PO,),(OH)-2H.0O

Sulfates

Beaverite Pb(Cu* Fe " Al)(S0,),(OH)

Chalcanthite Cu*SO,-5H.0

Crandallhite CaAl(PO,),(OH).-H.O
CaSO,-2H.O
PbAL(AsO, NSO NOH),
(Sr,Ce)Al(ASO NSO NOH),
Pb.Cu,Al(S0,),(OH)
PbAL(PO,),(OH),-H.O

Gypsum
Hidalgoite
Kemmlitzite
Osarizawaite
Plumbogummite

and resource partnerships built on mutual respect, unlike the often
paternalistic mining company relationships of the past. The Flam-
beau Mining Company, Kennecott, and Kennecott's parent com-
pany, Rio Tinto, believed that as many parts of the community
should be involved as possible, including local businesses, educa
tors, museums and mineral collectors. As a business venture, the
small size and high grade of the ore allowed extraction of a
substantial amount of copper in a short period of time, benefiting
company, community and consumer. From an ecological and

1 30)

community standpoint, Flambeau exemplified the goals and stan
dards of orgamizations such as the Umited Nations World Commus
sion on Environment and Development, which revolve around a
long-term view of sustainable development. How we manage and
acquire resources today aftects future generations in the long term,
and community relations in the short term. Mine management was
W |i||ri_','_ 10 accepl the 1dea that the collectible SPpECImENS had more
social and scientific value as specimens than as ore, an enhightened

viewpoint for which we can all be grateful
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31% BOLOGNA MINERAL SHOW

MINERALS, FOSSILS AND GEMS

In the Very Heart of Italy

recommended

One of Europe’s largest shows for the exhibition and sale of
minerals, fossils and gems for collectors only.

March 10-12, 2000
CONVENTION CENTRE, BOLOGNA, ITALY
Dealers' Day—March 10, noon to 7:30. Visitors' Days—March 11-12, 8:45 to 6:30

SPECIAL EXHIBITS: Collection of the Turin Museum of Natural Science,
Jurassic Park, Reconstructed Mine Tunnel

website: www.bolognamineralshow.com
INFORMATION: Maurizio Varoli, Via Guidotti 67, 1-40134 Bologna, Italy
Telephone and Fax: +39 051 6447315 ¢ e-mail: bomineralshow@asianet.it

0. March-April. 1999
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AQUAMARINE, 4.75 inches, Shigar, Pakistan, from Wayne Thompson, July 1991
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Stoneham Project
July, 1989

GOLD

“The Dragon™

Colorado Quartz Gold Mine Project
January, 1998

The Collector’s Edge Minerals, Inc.
About our company ...

Collector’s Edge specializes in locating, exploring and developing mining properties for
their mineral specimen potential. We have developed special specimen location and
extraction techniques that dramatically improve the quality and quantity of specimens
removed from crystal cavities.

Our company maintains a full-time world-class mineral cleaning and preparation facility
in Golden, Colorado, which cleans and prepares everything from our mining projects.
Direct marketing completes the picture as all completed materials are marketed at
mineral shows internationally.

Collector’'s Edge 1s a full service specimen mining company which takes properties from
the development phase through the finished product marketing phase. If you have a mining
property and are interested in developing its mineral specimen potential, we would be
interested in talking with you. Please call us any time for a confidential review.

Bryan K. Lees, President




Worldwide
Specimen Mining
Professionals

letl Scowal
RHODOCHROSITE
Sweet Home Mine Project
September, 1992

AMAZONITE
Two Point Mine Project
June, 1997

%/J//f( e

P.O. Box 1169, Golden, Colorado 80402 U S .A

Tel: 303-278-9724 Fax: 303-278-9763

Mining inquiries: bryan@collectorsedge.com
Specimen inquiries: sandor@collectorsedge.com
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Restoration and Value
The value of a mineral specimen can be increased significantly through skilled
preparation and restoration. Cleaning and trimming are also critical to maximizing
a specimen’s potential. In many cases this requires dangerous or difficult-to-obtain
chemicals, proprietary treatments not widely known, and specialized equipment,
in addition to long years of practice and expenence. For these reasons, many
collectors and museums have come to us for this kind of service. Don't risk your
valuable specimens by attempting risky procedures on your own. Give us a call for
a consultation. Appraisals also available. We pay cash for collections.
$ 4

inerals
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GENE & JACKIE SCHLEPP
P.O. BOX 43603 « TUCSON, ARIZONA 85733 « NO LISTS « CALL COLLECT: (520) 325-4534

Call tor an Jp}\u:t:[f}:rh! to visit our mineral showroom when vou're in Tucson

FAX: (520) 318-0573

Kansas City, MO (Market Ctr.) March 12-14
Denver, CO (Holiday Inn) April 16-18

White Plains, NY (Westchester Co. Ctr.) April 16-18 .
Cincinnati, OH (Cin. Gardens) May 1-2 Robert Sielecki

exploration geologist
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Crystal Clear.

The Meiji EM Series of Modular Stereo Mmroscopas

If you are looking for precision, durability, quality and value in a ”
stereo microscope, we invite you to take a closer look at Meiji's
EM Series of Stereo Microscopes

The modular design (A wide variety of bodies, single magnifica-
tion or zoom— rotatable 360°, auxiliary lenses, eyepieces

stands, holders, etc.) gives you the freedom to create the ideal
instrument for your specific needs 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 or write us today

XMEldl
A TECHNO

MEIJI TECHNO AMERICA

2186 Bering Drive ‘%‘m*- Jose. CA 95131, Toll Free Telephone: 800.832.0060
FAX: 408.428.0472. Tel: 408.428.9654

— E WASHINGTON, DC AREA
Anthony ® Bideaux s BAVEEE & SILL DAD AMEAT ASUER

Is ' . AT SHOWS. BY APPOINTMENT IN
I;I;““‘I v :\1{11“11,& : : , : 'v’lﬁ{éjwlﬁ AND BY MAIL (INO LISTS
i . A « PROMPT RESPONSE TO INQUIRIES
Handbook of t T4 |
C. CARTER RICH

MINERALOGY = NNE{ ot

« SPECIALIZING IN FINE OLD CLASSICS
Vol. I—Elements. Sulfides. ¢ B FROM FINE OLD COLLECTIONS
Sulfosalts—588 p., 1990 | « SEE ME IN TUCSON AT THE INN
LU'S$94.00 + $6.00 S&H : SUITES, ROOM 121. EASY PARKING
ISBN 0-962200740-8) VLN PO BOX 69

. = = ALDIE. VA 20105 703) 327-6
Vol. I1—Silica and Silicates '

004 P in 2 books, 19495
USS144.00 + §7.50 S&H
(ISBN (L9209 7-1-6
Vol. l1I-—Halides, Hydroxides,
Oxides—628 p., 1997
L'SS100.00 + $6.00 S&H
(ISBN (:962920497-2-4)

VISA MASTERCARD ACCEPTED

MINERAL DATA PUBLISHING
FULFILLMENT SERVICES INC.

1955 W. Grant Rd., Suite 230 | - _ PO. Box 6214

Tucson, Arizona 85745 USA . 8214
Tel: (520) 798-1513 FAX: (520) 798-1514 - Homf?réﬁfl%r -1239:13{—)4:6612862

No List. Please write for specific requesits
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Miahen ™ 99

October 28-31
MUNICH

b ~ Europe’s Top Show!

special Exhibits: Fantastic Twins & Age of Ammonites

GEOPRIME

WWW.ECO0D rime.com

S‘afc-iaﬁ-sb in the Prasentation of Natural Prt

Premium Minerals, Fossils,
and Carvings artistically
mounted on Exotic
Hardwoods and Acrylic

Custom mounting Available

M l N E RA l_ S Order specimens directly from our

website with a secure order form

& l:,ﬂl'lh Materials Co. www.sunnywood.com

MAILING ADDRESS

12068 Fast Amherst Place
Aurora, Colorado 80014
telephone/Tax (303) 363-8588

E mail: mineral @sunnywood.com
we accept all major credit cards.




EXCEPTIONNAL
RED | OURMALINE

Anjanabonoina,
Madagascar
Size 19 x 30 cm

Weight 17,75 Kqgs

Doubly terminated

GALERIE MicHEL CACHOUX

16, RUE GUENEGAUD - 75006 PARIS - FRANCE
Tel. 33(0)1 43 54 52 15 - Mobile 33(0)6 07 98 18 81 - Fax.33(0)1 46 33 48 69



The Best of My Mineral Collection PG
can be seen on the Internet at VAN h\
www.LHCONKLIN.com Ay |y

The Rest can be seen at my Showroom.

! AWRENCE H. CONKLIN

Gallerv-showroom hours 10 to 5

Mondavs-Fridavs
NO appointment necessary

¢ mvy Iree hists which are now published regulariy =

2 Weat 46th Street . New York NY 10036 212-382-0304

“tanadian Mineral Specimens
Eggs - Spheres
Stone Bead Jewellery

10549-133 SL_ Edmonton, AB, Canada TSN 204

FINE MINERALS WWW Tysons. minerals com

THE 46th ANNUAL

TUCSON

GEM & MINERAL SHOW !
FEB. 9-12, 2000

TUCSON CONVENTION CENTER

TucsoN GEM & MINERAL SOCIETY SHOW COMMITTEE
LI‘O Box 4%4% e TUCSON, AZ 85733 » p?O] ’sll '}77% u FAX [13‘0) %22 (10%1

EMERALD CROWN Monteregian Minerals 8 NATIONAL MINERALS
COLLECTIBLES rare species ¢ microminerals N | ce for TOP QUALITY
i w Ferl Minera : . i T % 3 dr_k..,., :E;“T 'S and Bulk Materia
P---: IFYsL 5 Bv the Piece. Flat or Kilk
or Interna _ y _ ( --r":'-'*“.’!uf' Prices F'l.':'t"!t‘f"!': Service
T = FAX/Mail requirements to
P.O. Bo 0 0y .
.L:. Wi e \',], i NATIONAL MINERALS, G3/7 Sunder Nagar
476 Fax: (450) 458-0758. E-mail: laszio horvath@svmoatics ca Malad (W), Bombay-400064, INDIA
= ———— T el: 874-9984, 872-6874. Fax: 91-22-873-6161 .
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Rare Species?
Common
Minerals?

Fine
Mineral Specimens

March 6-7 Clavmont, DI
March 26-28 San Antonio, TX
March 27-28 E. Windsor, C1

April 10-11 Columbus, OH
April 24-25 Franklin, N] (NJESA

Shiow
May 1-2 Cincinnati, OH
May 7-9 Manetta, GA I,.‘|r Socctalizing in *

Mav 14-16 Costa Mesa, CA
Mavy 21-23 Allen Park, M|
(New Location! Write

tor Details) v
Mavy 29-3] Wheaton, 11 s '
[ 3

(hrral Classics -
|

| Afaban X Pakistani ll

Peamatitr #inerals

¥

b H M { [
accurate labels, excellent wrapping [ ave Pakistam ( X1S L OVl
I ﬂ.ll..' why! $2 | rnngs . di ) from a collect ' ntlv purchased
| §3 puts vou on our maiing hst for a vea o
e 1. Ohodn;
Minerals Unlimited . Ohodda
T Ty ——m——r P.O. BOX 877-MR $iox 31 *Short Hills, X.3. 07078
i RIDGECREST. CALIE. 93556 U3 dbi-N212

WILLIS' EARTH|
TREASURES

CLOSE-OUT SALES—SPECIALS
. SEF US IN TUCSON
' EXECUTIVE INN—ROOM 118

RARE MINERALS

We make about 100 changes a month to our monthly list.
There is always something new! Ask about our list subscription.

Franklin Fluorescent Minerals
| Worldwide Mineral Specimens

: Joyce & Dick Willis
| 309 Prospect Street .
' Stewartsville, N) 08886 ]

| (908) 859-0643 |

Over 1,000 Mineral Listings plus Boxes & Supplies
—Send three stamps for complete catalog—

DAVID SHANNON MINERALS
6649 E. RUSTIC DR. MESA, AZ 85215 (602) 985-0557 Phone/Fay

Trafford | Flynn Minerals

3 r RETTQ
JOHN BETT. Visit us online at http:\\'www.trafford-flynn.com

FINE MINERALS

NEW ARRIVALS!

Mincral ( ataloy

-
SHOW SCHEDULI

Easy to use website, frequent updates, secure server

¢ Worldwide selection of fine minerals and fossils

¢ Plus, direct mine distributor for Wise Mine Fluorite
from Westmoreland, NH specimens/cut/octahedrons

Intermational Sulphides,
GOt ROCkS? WINEEIN Sulphosalts and Native Elements
Send for our list of beautiful rare and

high quality mineral specimens
RTIE NI STl i, OsoSoft Does! V BeiSh i

HTTP://IMEMBERS AOL.COM/JHBNYC/HOME HTM

Updated every Wednesday h“p.'//WWW.OSOmIn.Com

295 Avenue Road, Newmarker, Ontario, Canada L3Y INB
telephone: 905-836-9073 « e-mail dkjoyce® netcom.ca




MINERALS DAN & JiLL ‘WEINRICH

Jordi Fabre Dealers in Fine Mineral Specimens

C/Arc de Sant Marti 79 Local _ : |
08032-BARCELONA (SPAIN) NEW MINERAL VIDEO WITH 75 OF OUR

BEST SPECIMENS!
T (34) 93-450-4478 Send $8 (outside U.S. and Canada—S525)
Fax (34) 93-450-4745

By Appt. only FREE IHlustrated catalogs issued!
No Catalog LOOK for us on the internet—FREE PHOTOS

| of any specimen in our stock sent upon request!

Now on The Web 16216 ( OpPpPerwos wd Lane * Grover. MO 63040
at the ik'l' 'II] *'\. ’!r‘l-h _‘1.]-{ L ] i \\ {]4__?-3*-._,..-',14{’
FABRE MINERALS www.DanWeinrich.com * e-mail: Weinrch@aol.com

Home Page! '

fabre-minerals.com/index. html
E-mail:
enquiry@fabre-minerals.com

See you at

St-Marie- Munich
aux-Mines Show

Sh (Hall B3, ! -
I -~ Classic
L] L

o | Mineral

Show . 2 '
Executive d
Inn Lobby v' eos ;i
IN THE FISHBOWL! 0 o
| = I..I w_
7 “*
e

FF SCOVIL PHOTO

Aesthetic Minerals for sale on our 2-hour Video Catalog!

Fine specimens in all sizes! At least 4 Videos per year!
Old Swedish collections 1875-1975 - -
: Satisfaction Guaranteed or your money Happily Refunded!

Rare and esthetic specimens: Langban ' : f

_ - RDER YOUR VIDEO—S$12 in anv fo
Hakansboda, Tunaberg, Boliden, Falu Cop- ORDER YOUR VIDEO—$12 in any jormat.
per Mine, Oesterby, Ytterby etc. Old labels, We buy specimens & collections—Competitive Prices Paid!
loose xls, also crystallized Glaucodot, Co- Trade-ups accepted on better specimens (same species).
baltite, Svabite, Mn-Epidote. Bixbvite,
Hollandite, red mica "Alurgite.” Norwe

gian, German, British and Tsumeb mate- T}iE ARKENSTONE

rial. Reference and classic specimens

ARCTIC CIRCLE MINERALS| | __ Robert Lavinsky

P.O. Box 948672, La Jolla, CA 92037 USA = Tel: (619) 587-114]

Buy-backs on wanted specimens!

Pilvaegen 6, SE-660 50 VALBERG, Sweden FAX: (619) 534-8180 (ATTN: ROB) ® E-mail: lavinsky@biomail.ucsd.edu
Phone/Fax + 46 (0) 54 54 73 07 - - -




Stuart & Donna Wilensky

Mimetite

43 cm

Tsumeb

Jeff Scovil Photo

Order Our Video Catalogs for $15.00

Outside U.S. & Canada, $25.00
Photos Sent Upon Request.

*WE PURCHASE IMPORTANT SPECIMENS
AND COMPLETE COLLECTIONS

#203 Sullivan St.. Wurtsboro. NY 12790
Shop: (914) 888-4411 Home: (914) 695-1550
Fax: (914) 888-2889 E-MAIL: stuwil@aol.com

See Our Online Mineral Shop At:
http://www.wilenskyminerals.com



AIFORTERS OF INDIAN GEOLOGICAL SPECIMENS

SUPERB MINERALS
INDIA PVT. LTD.

E'xqa;r'-sffe ’ Um’due » Rare » Aesthetic

We have established the first Asian Privately-owned
Mineral Museum, opening shortly in the foothills of the
Deccan Plateau, at Sinner, Nashik.

INDIA IN THE U.S.

K. C. Pandey, Managing Dir 1. Timothy J. Young
Shyam Castle, Brahmagiri Geology Stores
Nashik Road 4295 Belleview Road
Nashik, India 422 101 Petersburg, KY 41080
Tel: 91-253-556227, 555237, 552343 Tel: 606-689-7875
552346 2. Kevin Desai
Fax: 91-253-554598 939 So. Main Street, Apt. 2
E-mail: superb@giasbm01.vsnl.net.in Hinesville, GA 31313
Tel: 912-877-4676

\ We Operate Around the Clock « It's Team Spirit!

i My |-‘H| W Wy

e e
NO MALL ORDERS PLEASHE

i S \ Stand 1A-22' 25

ucson Show-Executive Inn
Feb. 3-13 1999

When in Detroit please call to v
1r|-'. showrpom

| B e /) |
| — f(lmﬂ.w/.
 NORTH STAR MINERALS 4 N oo

SPECIALIZING IN THE MISSISSIPPI VALLEY-TYF

DEPOSITS OF SOUTHERN ILL WI NS
NEW MINERALS FROM BULGARIA AND EASTERN EUROPE

Ross C. Lillie | 3
| 7249 Woodlore Dr., W. Bloomfield, Ml 48323 'T%
| Tel./Fax 1248+ 926-9929 - E-mail N:::rs ar[‘m ch.com 1202 Perion Drive

————— = ' Belen, New Mexico 87002
---\.;:‘ qm "'_11::,
‘ ‘J ‘.‘r«i outside U.S
10 Sur mineral hsl

WRIGHT S 't”*’“” Collections! | GREGORY, BO'ITLEY
SHOWS: & LLOYD

|
| OCI{ Aug. 28-3 ‘armegie Museun Established by James Gregory in 1858

| 3 Seagrave Road, London SW6 IRP

Brian Llovd looks forward to seeing
vou when vou are next in London. Our

| 3612 ALBERT PIKE, HOT SPRINGS, AR 71913 - Tel: (501) 767-4800 showrooms are open weekdays 9:30 to

5 pm—other times bv appointment

noliday Inn Rm. 113 Tel: 0171-381-5522 Fax 0171-381-5512

e e —

Keeping in time with
Franklin and Sterling Hill

~ l Simkev Minerals

fine microminerals for discniminating collectors

MICROS ONLY - FREE LIST - - N 40 LIST _ 'he Franklin-Ogdensburg Mineralogical
79 Pine S1.S.. Port Hope, Ontario, L1A 3G2, Canada _ Society. Inc
Ph (905) B85-5483 Fax:(905) 885-1161 olfector, Commercial & Eaucational Mineral Membership fee: $10.00
E-mail simkevf@nhb com Cimens rom

John Cinciulli, Treasurer,
60 Alpine Road, Sussex. NJ 07461




Arizona Dealer

XZ. IO 2 F (O — ¥

David Shannon Copper Citijnck Shop Evan Jones
Minerals John & Karen Mediz Minerals

S6H6 Ash Streel i I
i}~ == ¥ \ v LIrcCl
Globs -."'(/ 0] 5'__\_..| W . INOS i
g " .
]1-1 (520)) 4.25-/885 COttsdale ‘l/ 5 Fie

} '\1'-‘ l_"\.:||| l__‘*:; 1506 I 1/ Fax &) 9d6

'ki".'l‘i'“-lfn'r;r LNy

David & Colleen
6649 E. Rustic Drive

Mesa, Arnizona 85215

[ I: | ORS50557

br

Southwestern minerals

1 ' = ¥ - ' - irsas N T, T
Mineral H"”'{H‘k‘ HUPP'” > since 1470, See us at shows e Min

\-‘1“]]11 ‘HTJ::\F“ r‘”‘ Ji‘-‘t o I'.!"l-]‘.l'll]l' H‘.‘-"l' [ 'I'! !‘I‘.-r. Clallzan :

Em’s Gems Crystal Pockets
I-)Il-lq ThrEE LeOTree | swlas

63 S, Clark Dnive

lempe, Arizona 85283
|11l_':' "‘\:" WM

R5710
lucson, Arizona 8571 Arnizona Lead Minera

Em & Ogle Love
8846 E. 35th Circle

=

S21)) B86-6942

:":'I' 1I-"i'-..-'l'i"1 - " . .
SIS ST Kino Rocks & Minerals
priced specimens for ol
collectors and museums. Shows 6756 5. Nogales Highway

onl lucson, Anizona 85706

520) 294-0143
S || ! % \ILILlI'I -'\.
(Closed Sun

No Catalog

{ Beoks for C

WORLD DIRECTORY

NEW ; Gl
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by J. A. Mandarino by the LM.A. by J. A. Mandarino by Clopton & Wilson
Detailed abstracts on 219 Basis information on Basic information on Detailed Index 1o the

new mineral species 444 mineral museums all 3.741 vahd minerals first 2S5 vears of Min. Rex
V7 . aeres + 2 TOSL. Y DALECS | VG _h s _ﬂ'_“; YAPCS ik 4 \_" MWisl i i ) YA Bt 518 4 5 i sl
224 pages, $20 + 52 293 pages, St 32} pag I 2 pag 21

(softcover) (hardcover) (softcover) (hardcover

The Mineralogical Record

P.O. Box 35565 ® Tucson, Arizona 85740




Colorado
Dealers!

Dicre Bunk Minercls
Dave Bunk
1441 W. 46th Avenue. #8
Denver, CO 80211

MARTY ZINN COLLECTION

SWEET HOME MINI

WITH TETRAHEDRITY

W 3-4T7T7-689T (b appointment

| 'i' i {.-' X 1"-1"| '.'||,1'-"-i.1|. 1"!-["1,'!. HMEnNs

B0

C.oluumbine Mineral Shop
Beniv & Liz Kuehling
PQ) H.-'u

13 Main Street

i 5
+

L() N

RHINM M HROSITY

45.9am. 109 p.m
davs. Mav 1-0Oc¢t

Off-season by Appointment

Fine Minerals for Collectors

Bill Havward Minerals CrCOrpe Witters Min

Ihe Crystal Group

Bill & Chnstopher Hayward George & Cindy Witters
ier & Doug Collver 31286 Quitman Street 2210 Park Lake Dn
vad Denver, CO 802 Souider, CO 80301
CO 80906 W3-435-1977 (Call for App O
Bv Appt. Only Colorado & Pikes Peak Minerals
* & Smoky Quart.
wado Mainerals

I Crecations

CrONESIS LN 2 Lee A, McKinney
Mel & Pam Bersch |BOO Winfield Drive

J4K Little Park Rd Lakewood, CO 80O

Howuntain Minerals
Internctioncl

¥ iy

Grand Junction, CO 81503 By Appt. Only 303-232-645 Dudley Blauwet
970-242-3134 (call for appt.) Colorado Amazonite P.0. Box 302

Isumeb Minerals Western Colo Louisville, CO S(N27-03(0);
Fluorite/ Amethvst & Fossils LIF { f,rfllrr,?',:fl;gr- A3-665-0672

F-mail: MPBERSCH@ aol con ] = F . : FAX- D3-664-100019
arrv & Cammen Piekenbrock Buv/Sell/

1

|'.n11.

f ;IIIFIFI IEI; ‘I}' “ ""‘:I lj‘r : Ihll \‘Irk \LI‘-LI!:“L. " - ."li||:i.'.r.|!‘ t];-i:-" !n"lll HI.III'_'rl
» ' Canon City, CO 81212-861.2
CrPNS C- 'lllr-"‘f{'?'th"\ .

19-27§8-75 ) (Call for 1‘-|."':'!
Joseph & Susan Domis Fine Minerals, Micros
1686 So. 21st Street WWWeb:http://www collectors-mall.com Bill & Elsie Stone
Colorado Springs. CO 80904 Aurora, CO

IThe Sunnvwood Collection

'19-442-6630) 03-363-8588

Producing Colorado Amazonite & Premium Minerals, Fossils, &
Smoky Quartz. Beginner to Carvings Artistically Mounted
Advanced, Worldw ide x‘llh'l.li‘ on Wood or l'“'}!'k

htp:/ i comy/~glacie 'COLORADO MINERAL |~ "o/wwssumnywoodcon
Green Mountain Minerals AND FOSSIL SHOW XNTAL—Dennis Beals

Stanlev Korzeb HOhday ’nn Denver Nonfh Denmis & Dhane Beals

| A9 3 | Arizona Ave 6006 S. Hollv St.. Sune 256

\urora. CO 80012 SEPT. 15-19, 1999 Englewood, CO 80111

WIA-368-1 2009 (Call for .'u,ll:-uiq i

Species, Fine Minerals, write for List 10am.to/ D m. Dall?’

W3-771-9225 (b 'iilt‘l.l‘li Oy

FAX: 303-771-91)8

Fine Mexican minerals & more
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Coogan Gold Company

Ed and Kayv Coogan
0. Box 1631
lurlock, CA 95381
lel: (2009) 634-5222

i - e

Micromounts, TN's. Min

Si and
Ann Frazier

S1 and Ann Frazier
suite 306, 6331 Fairmont Ave

El Cerrito, California 9453()

Gemini Minerals
loe & Susan Kielbaso
PO, Box 70062
San Dhego, CA 92167

lel: (619) 223-0620

FAX: (619) 223-0385

By, \.mw intment Only

Fine Minerals, Wholesale and Retail

Cal Graeber Minerals
Cal and Kerith Graeber
]11 HN\ :"‘“4‘

Fallbrook, Califormnia 92088

lel: (619) 723-9292

By Appoimtment Only

Cab

<

Cahtormia Benitoite

Jewel Tunnel Imports

Rock H. Currier

13100 Spring Street

1:""1ipl;4|".'L|[] EJ.”'L_ ( ‘.,l .a:-""||h 1

lel: (626) 814-2257
FAX
Wholesale Only

(626) 338-4617

Kristalle

870 North Pacific

Laguna i‘;l.'llllh. :P"; !-. -.:||'r1"'"|:.1 ll._*“ .,

| U40% 4047505
]l. | | '1 I I‘ ‘l {
E-mail: leicht@kristalle.com

WEDB: http

Coast Hwh

www.kristalle.con

¥

Debbie Meng's Minerals

Debbie Y \11':*.._;

PO. Box 117

Marina, California 93933
el /Fax: (408) 883-9348

E-mail: debbie.meng@usa.net

Specialty: Fine Chinese Minerals

Pala International &
The Collector

! | | | Lo '-"-r-
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Roberts Minerals

( |": b

Bruce & Jo Runner
Minerals

56 '-1,.!_--_:!_
||‘.:}-.__ (

]I'. _";“,’ - 4

“-15-. romount Li

SNOWTIooOm m

Silverhorn

Mike Ridding
1155 Coast Villags
Nklll'.‘lfi'l.]?u'- L .1!:“'.’:‘.'

Tel: (805) 969-0442
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Munich Show 1998

by Jeft Scovil

I'he big question on everyvone's mind this year was, “How will
the new locaton work out?” After many years at the fammbhar old
Messegelinde in downtown Munich, the show moved this year to
the new Messe located at the old airport. The airport is to the east
of town, a ways from all the famihar and convement restaurants
and hotels. Not wanting to lose too much business, most of the
hotels were running shuttles to and from the show

I he new Messe buildings are quite spacious and unhike the old
location; and there is plenty of parking. The show has been
consolidated from six halls at the old location to three at the new
facility. Everyone seemed happy with the new arrangement, which
made for less “social stranhcation.” At the old location, the
showiest and most expensive dealers were generally in halls 1 and
2. closest to the entrance. As you gol farther from the door, the
booths became less and less expensive. By the time vou got to the
farthest hall yvou felt you were in a third-world enclave. (This was
not necessarily a bad thing, because that 1s where many of the
sleepers could be found.)

Johannes Keilmann, who runs the show, has always been bold
and innovative. This year nostalgia was the order of the day, and he
recreated an eight-room block of the old Desert Inn Motel from
l'ucson! The lobby featured a bar, which was always busy, as well
as numerous photos of Desert Inn denizens and visitors from years
past. The latter provided a lot of amusement for those who used to
frequent the now-infamous motel. There was a cactus garden in
front of the DI, and Keilmann had even salvaged the origina
Desert Inn sign from above the main entrance. On opening night he
actually managed to produce a real manachi band to play while the
crowd downed u'}mm|‘l;|1_~_rw.’

I'he theme of the show had everyone seeing red. as that was the
theme. Exhibits from private collectors, museums and dealers from
around the world were truly amazing. There were proustites and
pyrargyrites beyond compare from both Chile and Germany. One

case was devoted to just crocoite and another to the finest

150)

kammererites (= chromian clinochlore) | have ever seen. Of course,
what would the show be without rhodochrosites from South Africa,
Peru, Argentina, Germany and Colorado? Bryan Lees of Collector s
Edge brought several cases of superb matenal from the Sweel
Home mine, as well as photographs of collecting underground
Fossil collectors were not left out in the cold, having impressive
(though not red) exhibits of dinosaur skeletons, fish and many
other fossils to peruse

I'here were many fine minerals to buy in all price ranges. Truly
iew things were a little scarce, as always, but they could be found
Peter Korbel of Eastern Minerals has been working closely with a
source in Madagascar for new matenal. Durning the show he
received a new shipment of fine, large titanite crystals coming out
of Vohemar. These have been out for a while, but what 1s
interesting is their association with fluorapatite. These latter are
pale vellow prisms to 5.6 cm with pyramidal modifications
Crystals often show a roughly parallel onentation with the fohation
of the gneissic matnix. The latest hind was made in July

Superb Minerals India had the NMuorite collectors excited with a
new find of hemispherical fluorite from Nasik, India. The yellow
cumdrop-like hemispheres to 2.5 cm occur on drusy quartz

Marcus Grossmann always has interesting matenal, this time
including parisite crystals from Mit. Malosa, Malawi. The rough,
tan-colored crystals to 2.4 cm occur on microchne with aegerine
(for which the locality i1s already famous). The classic locality of
Virgem de Lapa, Minas Gerais, Brazil, may once again be produc
ing hydroxylherderite. Marcus had several of the purplish crystals

up to 7.5 cm long. (But perhaps they are actually from the recent

find near the Morro Redondo mine. Coronel Murta.)

| am glad that several people keep their eyes open and bring me
things that | would otherwise miss. John White found some loose
schorl crystals with uncommonly steep pyramidal terminanons
I'hey are from the Shigar Valley in northern Pakistan; the larger of
the two crystals 1s 2.7 cm long. John had also found a dealer who
had recently collected a number of fine barites from the old Clara
mine, Oberwolfach, Schwarzwald, Germany. This mine 1s best
known for 1ts phosphate mineral suite. The crystals are brownish
and wedge-shaped, up to 9.6 cm long

A new localhity for okenite has been found on the Vamidindan
Road, Maharashtra, India. The white puff balls are atypical in thai
they look as if they had become matted during washing. The
spheres, up to 2 ¢cm across, are attractively perched on amethyst
and were sold by Krvstal Ocean | LTS

lan Bruce of Crystal Classics had guite a rarity in cannizzarite
(Pb,B1.S,,). It 1s a volcanic sublimate mineral from Vulcano Island,
in the Eolie Islands, Sicily, ltaly, occuming as gray/black micro
crystals on matnx

Although not truly new, the beautiful hematite of the Cavradi
Switzerland, region 1s hard to resist. Teodozi Venzin 1s the premier
Strahler of the area, and had a very impressive display from his
private collection, as well as superb matenal for sale (such as an
8.3-cm hematite crystal on matrnix with the usual epitaxial rutile)

An impressive find from Chamachu, Balustan, Pakistan, are
diopsides 10 9.1 cm n length and quite gemmy. Francois Lietard
was selling them, as well as the new faden quartz from Waziristan,
Pakistan, that he had at the Sainte Marne Show. These quarz
crystals have now found their way into several dealers’ booths

A surprising new find from Dal Negorsk, Russia, is zinkenite
Unlike the well known crystals from France, which are more stout,
the Russian matenal i1s very finely acicular, flexible and delicate
I'he specimens (the largest of which was 8.8 ¢cm across the spray)
were being sold by Jordi Fabre

One of the truly impressive new finds were the amazing anatase
crystals from Valdres, Norway. Instead of being on quartz crystals
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Figure I. Reconstructed Desert Inn at the Munich Show (Jeff Scovil photo).

like the old matenal, the new crystals are on a brecciated matrix
coated with adulana microcrystals. Individual crystals are up to 2.5
c¢cm long, incredibly sharp and truncated by the pinacoiwd. Collecting
has been going on since at least summer of 1996, with the best
matenal being sold by Budil & Risse

I'hat 1s the end of this show rL'l‘Hl['I | am sure | missed some
matenal, and cant be all-knowing and everywhere at once: but |

try. Until next nme, glick auf!

Pomona Show 1998 by Jeff Scovil

Normally, when | go to the Munich Show, | stay for about a
week afterwards to do some vacatioming. This iime | had 1o get my
R & R hefore the show, because immediately upon my return to the
States | had 1o take off for the “Pomona™ show on the seventh and
eighth of November. It had been moved up a couple of weeks
because of a scheduling conflict at the Pomona County Faur
grounds, where 1t 1s held

lhere were a x'-HlI"iL' of other L!'L"I:'.:'L'\ as well. We were in a
slightly smaller building, which worked out fine because the
wholesale section was dropped. The show was also reduced from
three 1o two a].i}\

One of the new finds at the show was the spessartine garnets on
quartz crystals from Mengna, Hunan, China, first seen at the
Munich Show. Most ol them had been bought up by Seibel
Minerals. Luckily, by Pomona time they were available for sale
again. The small orange garnets coat the lower parts of pale smoky
quartz crystals that are 14 cm or more in length

Late in the summer, a quantity ol very good azurite roses were
found at Morenci, Anzona. The luster 1s not quite what one would

expect from Bisbee, but they are quite
Several were tor sale at the booth ol
1.4 cm across!

Nevada's Bammick Melkle mine [Hul
continues to produce barites that ar I ssics, along
some interesting calcmtes. In a¢plen » vug about 60) »
00 cm was encountered that, in addition to the typical calcites
il

"
-'"_Il._ WL DO Il a4 WLl

produced elve T [ 1% Wy are all |
defined re dANg I¢ airlty . compicx ":-“‘I*flu*:ﬁ'- I'hi
'.|';l: r"". FJ] ’ f Pl

I he most exciting things at the show, In my OpiNIonN., wWer

!
stibnites Geoprime had from a new locality in Nevada: the Mu
mine, Elko County. The sing ! -

rather remumiscent of the Chinese matena

blocky white barite coated with drusy

Phoenix Show 1998 by Jeff Scovil

The Mineralogical Societyv of Anzona has been putting o
annual show for many vears. In 1996 the Society teamed ug
GeobExposttions in a jomt effort 1o produce a new show thes
the “Phoenix Treasure Market.” The show moved to the much mi
facihities of the Civic Plaza downmtown. There were S0 dealers a
show 1n 199K, as well as many hine xE!*-]"!.*.'-.R by dealers. collectors
and museums. The latter included the Anzona-Sonora Desen
Muscum and the Anzona Mining and Mineral Museun

[he only new item of note to appear at the show was

{ Ci I.‘|I'.Im|;11 on |'.1'_'L




Chalcophyllite - Rancagua, Chile Tuperssuatsiaite- Aris Quarry, Namibia

Photographic Guide to Mineral Species

Tired of looking at the same common species in your other CD's and
mineral books? Wondering if anyone will ever produce an original collec-
tion of rare mineral photographs that goes beyond tourmaline, wulfenite and
other easily recognizable species? Try our new CD-ROM, Photographic
Guide to Mineral Species'

This new CD has well over 5000 original, never-before published mineral
photographs depicting more than 3000 different species, in addition to
another 225 varietal phases,
different minerals ol any stmilar product! The accompanying listing ol
approved mineral names 1s virtually complete through 1998, and our
extensive localiies index and species names are keyed with numerous
hyperlinks throughout. Our CD includes the full version ol Netscape
Communicator 4.5: the result: a faster, easier-to-use product!

The culmination of Dr. Jeffrey Weissman's painstaking work to accurately
depict and document the rare species so infrequently pictured in any
standard text, this extraordinary CD 1s just $69.95 plus $54.00 shipping/
handling: a perfect companion to the latest Glossary of Mineral Species or
Fersman Mineral Database! Dealer inquiries are invited.

(Requires an IBM-companble PC, Windows 3.1 or higher, CD player

16 MB KAM ar

The Fersman Mineral Database

.I.hl‘\ L.‘."'LL'L‘l.I.I.‘]'Il soltware

product 1s a comprehensive database of all known muneral species through
early 1998

Information for each mineral includes chemustry, muneral group, X-ray data and space
group, optical data, other physical properties as well as type locality and literature references!
Every field is searchable, and two user fields are included!

This DOS-based program functions well under any Windows environment with an IBM-compatible
system. We have prepared a full installation package and instruction guide for our clients, and thus
excellent software package 1s just $99- plus $4- shipping. A great companion to our CD!

l* XCAL lBUR MINERAL COMPANY

Rare Minerals, Meteorites & Analytical Services
1000 North Division Street - Peekskill, NY 10566
Tel: (914)739-1134 Fax: (914)739-1257

www.bestweb.net/~excalmin

by far the most comprehensive number of
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identified as parisite from a new, and as yet undisclosed locality in

crystals brought in by Jack said they had been

northern Pakistan. The crystals are brownish red, tabular and

|
., up to 3.5 cm across. It seems that there 1s some

hexagona
disagreement over the dentification, as another dealer famihar
with the material thinks that they are bastnaesite. Time will tell
One last note 1s about something | first saw in Munich as a single
crystal—an elbaite from Kafth, Nigena. In early November | was
asked to photograph some of this matenal by Barker & Co. This
firm had bought a quantity of the new tourmalines in partnership
with Bill Larson of The Collector. The matenial first appeared on
the market in Europe in July of 1998, and 1s being marketed solely

as gem rough. This 1s not such a great tragedy, as the crystals are

alluvial and all are abraded to a greater or lesser degree. Termina
llons are rare and, when encountered, are often incomplete. |he
crystals are primanly red, but some nice bi-colors have been found
with green to blue-green as the second color. Over 300 kilograms

ol the matenal 1s upuﬂm! 10 have been recovered

Bilbao and Barcelona

Shows 1998 by Miguel Calvo

['he Spanish mineral specimen market was highhghted in 1998
by a world-class discovery of pyromorphite from the San Andres
mine. Pyromorphite from this locality 1s well known, and fine
specimens (in himited quantity) reached the mineral shows about
1015 years ago. However, after the official closure of the mine in
1990, many areas of the mine caved, and no new specimens
reached the market. In the fall of 1997, two Andalusian collectors
worked a small tunnel in the collapsed area, using a telescoping
tube made of sheet steel. After some months of work. they reached
the mineralized area, and obtained more than a thousand fine
pyromorphite specimens, from thumbnail to cabinet size

Pyromorphite crystals to 1 cm fully cover matrix, or in small
specimens form floater groups of crystals. The matrix 1s in most
cases earthy limonite. The color of the pyromorphite from the San
Andres mine 1s a spectacular bnght apple-green, very attractive and
lustrous. Only in a few specimens 1s barite or rarely cerrusite found
In association

Immediately after the discovery, the Spanish dealer Jordi Fabre
secured the better specimens of the lot, mainly those obtained from

particular pocket (named “geoda La Victona™ by the finders)
found around the last day of work. In this pocket, the pyromorphite
crystals are associated with barite. The largest specimens from this
pocket caused a great stir at the 1998 Tucson Show, and sold
immediately. (See vol. 29, no. 3, p. 214-216.) At the Bilbao and
Barcelona shows, Jordi Fabre, Lwmis Miguel Fermmandez, from
Zaragoza and Juan Pena, from Sevilla had more fine pyromorphite
specimens from San Andres mine

And a note about the locality. The nearest town to the mine is
Villaviciosa de Cordoba, but the mine 1s actually in Espiel. The

abeled as follows

specimens may be precisely

Mina San Andres San Andres mine
Grupo minero Ciclope
Lerro xf|L’| HLJLi]i‘

Espiel (Cordoba) Espana

Ciclope miming district
Buftalo Hill

Espiel, Cordova province, Spain

Another interesting find from Spain 1s the native silver from the
Balcoll mine, Falset, Tarragona province. The mune i1s also a
“classic™ locality, like the San Andres mine, but much older, dating
from the beginming of the century. The silver specimens were
found by Joan Abella, while searching some calcite-dolomite

blocks in the dumps of the mine. The blocks had been dumped

there about 1905. Most specimens are composed by silver fila

W

ments, but some have onented growths of very elongated skeletal
crystals up to 7 mm, forming the typical “hermingbone™ habit
I'hese are the finest silver specimens found in Spain in many vears

I'he silver was found inside masses of crystalline carbonates that
were dissolved with acid. In some specimens silver i1s partially
altered to acanthite. Other specimens include millimeter-size
acanthite crystals, cubes with octahedral modifications, but not
directly associated with the silver. Jord: Fabre had specimens at the
Bilbao and Barcelona shows, and Joan Abella. the finder. also al
the Barcelona show, in the booth of the Grup Mineralogic Catala

Juan Pena also had other interesting Spanish minerals. Among
them were colorful (but unfortunately unstable) ron sulfates such
as voltaite, coquimbite, botryogen and others from the abandoned
subterranean workings in the area of the Alfred pit, Riotinto mine
Riotinto, Huelva. From the same locality Juan Pefia also had

specimens of crude microcrystals of covellite covering the surface

O MAassive F"w.f'.h

(yoethite 1s a very common mineral. but crvstals are rare. At the

Bilbao show Zona Minera, from Madnd had some small calcite

geodes from Tordelrabano, Guadalajara province, with laminar

L

goethite crystals up to 7 mm long. Small anatase crystals on quartz
crystals are stll appearing from a roadcut near the old tin mine In
Penouta, Viana do Bollo, Orense province. There are also cassiter-

ite specimens from the Penouta mine, found as relatively crude

twinned crystals, up to S ¢cm. The primary source ol hese
specimens 1s José Ferndnd from Villamartin de Valdeorras
Orense province. José Vincente Casado, from Leon, and other

dealers, had specimens at the Bilbao and Barcelona shows

The fluonte mines 1In Astunas province have contnbuted thas
vear with some novelties. In the Moscona mine, vellow transparent
hilr"t' cryvstals have been found up 0o 3 cm. associated with the
well-known vellow Muorite and with calcite crvstals. (These
specimens were obtained in a relatively small quantity.) In the

il s . | | . . | T li= sl .
located near the classical Berbes locality, pale bluc

Jaimina mine
and violet cubic crystals up 1o 1) cm have been found. The crvstals
have an wregular distnbution of the color, not the usual zonation
:‘-H.I;.h_'! 10 Hh' laces ol cube

I'he La Umion-Cartagena area 1s usually a prohific producer ol
WPeCimens, but thus vear no substantial novelues .Ji*IIL;L'n! Dealers
from the area have the usual blue barites and the specimens ol
acicular gypsum .1f-*~'.1:- from San Timoteo mine. Gypsum has

| Np— - i by . 1 P H 1.» . . N [
also been found in the “El Paraiso de Klein™ mine, near Pulpi, bul

actually located in the munmicipio of Pilar de Jaravia, Valencia

Drovince ['.ll'-*i‘.l’a'!”.! crystals up 1o 10 ¢n have been found
Associated with them are celestite needles, 1in some specimens as
inclusion 1in the EYPsum cryvstals

he Eugui quarry 1s well known for its magnificent dolomite

specimens. However 'l“ilﬂﬂt'\”l‘ 1s rarely found as crvstals. This
vear, Pedro Echevarria, from Pamplona, obtained a reasonable
suile ol specimens with lenticular magnesilte crystals i1'|li..'mi.|r'|-_'
[rom massive magnesite. And speaking ol Eugul, in the Barcelona
show Jordl Fabre had a large. hine dolomite specimen with cryvstal
up 1o 7 cm scattered in matnx: these crvstals have the rhombohe
dron heavily modified by other faces

From outside of apain, the most evecalching specimens seen
lately are the large amethyst druses, up to half a meter, from Mina

voreita. Rincon del Tigre. Santa Cruz province. Bolivia. In the

Barcelona show, fntan S.L.. owners ol the mine. had a large
selection of druses and loose crvstals. Individual crvstals are up to
10 cm, but the color 1s usually pale and rregularly distnibuted, and
the crystal faces are lusterless

Also interesting are the “faden quartz from Dara Ismael Khan
district, Wazinistan, Pakistan. Miro, a French dealer, had specimens
with crystals up 1o 10 cm. Luis Migue Fernande had green

Muorites from Melchor Muzquiz, Coahuila, Mexico R
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Smw 1990 the Mincralogical Record has
been producing hand-made limited-edition
reprints of some of the rarest and most
sought-after antiquanan color-plate mineral
books. Each edition has sold out quickh
and become a collector’s item 1n 1ts own
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given; nonpleochroic. Y = a,. Z' a ¢ = 7°. Chemical analytical

data: Means of six sets of electron microprobe data: Fe.O
IK9s PA)L 039 Mol). 6897 WD o0 H.O 990 Total

ABSTRACTS
OF NEw MINERAL
DESCRIPTIONS

10005 wi.%. Water by CHN analvzer. Empinical formula

FE MO 0 Wa atPo ol o OH .-f.;“” the simnlified fo
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he crvstal structure analvsis Rrh}“urnf”p i)

mula 1s based on

H‘”H'r \p{'t'“'\_ N O apparent

Yame: For the locality. Comments: IMA No. 96-059. Tl

lated density given in the paper (3,616 g/cn lor the

xvhvdroxide nine paper s il he mineral w TSR]
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BIRCH, W. D., PRING, A.. McBRIAR. E. M.. GATEHOUSE. B
M.. and McCAMMON. C. A 9OR ) Bamfordite | Mo O
OH).-H.O. a new hvdrated iron molvbdenum oxvhvdroxid
from Queensland. Austrahia: Descr ption and crystal chem
American Mineraloeist 83. 172

Boralsilite Monoclini

Al B.Si,0,,

Locality: (1) Stornes Peninsula. Larsemann Hills. Prvdz Bav. ea

nd (2) Almgjothen in the aureole of the Rogaland imt

complex, southwestern Norway (Lat. S8°33"' N, Long. 6°31" |
J. A. Mandarino Occurrence: Associated minerals are: | juartz. potassium feld
Chairman Ementus of the Commission o spar, and schori/daravile 2 ) quanz, potassium feldspar, “tour
New Minerals and Mineral Names maline.” grandidierite. dumortiente. and werdingit
of the International Mineralogical Association General appearance: (1) hibrous aggregates (up to m) of fu
and prisms (0.05 10 0.3 mm wide and up to 2 mm lon ') 1
Curator Ementus of Mineralogy 0.05 to 0.2 mm widk
Earth Sciences Department Physical, chemical and crystallographic properties: [ ust:
Roval Omtano Museum ous. Diaphanerry: transparent in thin section. ( r: colorless
100 Queen s Park Streak - white. Luminescence: not mentioned. Hardnq could
loronto, Ontano, Canada MSS 206 not be determined. Tenacil nol menuioned., L iedava [

matic  fair. bul the indices ol the prism are not given. £/

not mentioned. Densiry: could not be determined, 3.07 g/cm
Bamfordite Iriclinic calc.). Crystallography: Monoclinic, C2/m, a 14767, b 5.574
CISO9A.B91.96°VI2404 A" 72 ab« ) 64913:1:2 7052
I‘l"'\llI:{lhl“HI"H:“ Morphology: no forms were mentioned. but “prisms™ a
Locality: Bamiord Hill, 85 km WSW of Caims, northem Queens clongated parallel 1o [010] (see Comments). Twinming: fine o
land. Australia (Lat. 17°19° S, Long. 144756 E) 100}, X-ray powder diffraction data: 541 (70), 5.19 (100
Occurrence: In wngsten-molvbdenum-bismuth deposits. Assox 108 (60 41 70), 3.378 (60), 2.162 (40). Optical data.
ated minerals are Juanz and muscovite Biaxial (4 a 1.629. B 1.640. v 654. 2Vimeas. ) 81 S
General appearance: Microcrystalline aggregates of tabular crys 2V(calc.) 84°; dispersion r > v, extremely weak; nonpleochroi
tals 0.005 to 0.05 mm long / = b. Chemical analvtical data: Several sets of electron
Physical, chemical and crystallographic properties: Luster: carthy microprobe and secondary 1on mass spectrometry (SIMS) data
in aggregates and vitreous n crystals (indices ol refraction are given. A representative set of data for the Antarctica minera
indicate adamantine H:.;Irr!'.'.ﬂn iy transparent. Color. strong  FeO D48, B.O. 1853 ALO. 71.23. S10. 10.05. Total 100.29
apple-green with a shght yellowish tinge. Srreak: greenish wt.%. Empirical formula: Fe, Al B, Si, 40 Relation-
vellow, Luminescence: not mentioned. Hardness: between 2 ship to other species: Structurally related to sillimanite
and 3. Tenacity: not mentioned. Cleavage: | 100}, perfection Vame: For the chemical composition, boron, aluminum, and

not stated. Fracture: not mentioned. Densiry: 3.620 g/cm silicon. Comments: IMA No. 96-029. The “prisms” referred 1o
(meas.), 3.68 g/cm’ (calc.) (see comments). Crystallography: under Morphology must be made up of pinacoid faces
I'riclinic. Pl or P1, a 5880, b 7.545. c 9419 A, a 71.46°, B GREW. E. S.. McGEE, J. J.. YATES. M. G.. PEACOR. D. R
83.42° v 72.78°,.V 3789 A', Z 2. a:b:c = 0.7805:1:1.2484 ROUSE. R. C.. HUIUSMANS. J. P P. SHEARER. C. K
Morphology: forms, (001}, [ 100}, {010}, {110}, and {110 WIEDENBECK. M.. THOST. D.. E.. and SUN. S.( 199K
I'winning: none observed. X-ray powder diffraction data: Boralsihite (Al B S1.0 A new mineral related to sillimanite
5.620 (70). 4.711 (50). 4.008 (70). 3.319 (100). 3.232 (90 from pegmatites in granulite-facies rocks. American Minera

2.614 (50), 1.956 (50). Optical data: Biaxial (-), a 191, 2.03, gist 83, 638651




Caresite

Hexagonal (trigona

Fe2*AL(OH),,CO,-3H,0

Locality: (1) Poudrette Quarry, Mont Saint-Hilaire, Rouville County
Quebec, Canada: (2) the Corporation Quarry. Mont Roval
Montreal. Quebec. Canada

Occurrence: (1) In miarohiic cavines and 1in pegmatite bodies
within nepheline syvenite: (2) In small cavities in a nepheline

microchine. analcime,

svenite dike. Associated minerals are: (1)

natrolne CAICIC 4 vermiculite or smectie '_'TIL'H|'I mineral

1 ‘TR | i i 1 'l 3 - I * v | '
namosite, and aeonne: (2) anaicime,. microching. natrolie
fanfrranyeal {4 T 1T T e 1itinr " |-\ T - o l_.,., T
clranatroliie dC2ITINEG sidenie. IOLIEe., dnatase. nemaitiiec

1 1] 5 5 -+ ¥ 1 1
nordstrandite, dawsonite, berthiernine, lovozerite, zircon, tluo
r:r_ _.;-__: :‘-.-,r:ll

General appearance: Tabular crystals on [00]} and pyrami

crystals (up to 0.5 mm)

Physical, chemical and crystallographic properties: Luster: vitre

ous. Dwaphaneit :l.E!":‘~_i".:!~_"1'. Cofor: vellow 1o oranee-brown,
sometimes with a green-black coating. Streak: white. Lumines
ence: non-tluorescent. Hardness: about 2. Ifenacity: brittle
'. e 4 Ll periect Fracture uneven. Densin 2.9
cmo(m ). 2.57 g/em (calc.). Crystallography: Hexagonal
trigonal), P3,120rP3,12,a 10805, ¢c 2248 A V2273 A Z6
c:a = 20719, Morphology: forms, {001} and {100}: also an
apparent hexagonal pyramud (inconsistent with the symmetry

which may be caused by a combimination of an (hU1} tngonal

bipyramid and an | hhl | rhombohedron or by a dimmmishing

pinacoid during crystal growth. Twinning: none observed
X-ray powder diffraction data:
(40), 2.314 (50), 1.948 (40), 1.526 (20). Optical data: Umaxial

(=), w 1.599, ¢ 1.570, pleochroic. Chemical analytical data:

7.49 (100). 3.746 (50), 2.625

Means of three sets of electron microprobe data for the mineral
from Mont Saint-Hilaire: MgO 0.85, MnO 1.00, FeO 44.92
ALO, 1705, CO(7.31).HO(26.84). FO.1 7. sum98.14, less O
F 0.07, Total 98.07 wt.%. CO, and H.,O by stoichiometry; the
presence of CO,, OH, and H.O was confirmed by IR spectra
Empirical formula: (Fei.-Mg, , Mn, o )v: oAl o [(OH)
F .l (C0O,), 4 3.00H.,0. Relationship to other species: The
Fe "-dominant analogue of charmarnte and quintinite. Structus

allv and chemically related 1o the hvdrotalcite and manasseite

groups. The difference between this group of minerals and the

hvdrotalcite and manasseite groups 1s the ratio of 2+ catons 1o
i+ cations. In this group the ratio 1s 4:2 and in the hydrotalcite
and manasseite groups it 1s 6:2. Also, the octahedrally coords
nated cations are ordered in the 4:2 compounds but not in the
6:2 compounds
vYame: For Stephen Cares (1909-) and Janet Cares (1921-)
amateur mineralogists from Sudbury, Massachusetts, U.S.A
who found the mineral. Comments: IMA No. 92-030. Only the
\I polytype 1s known; the -2ZH polytype has not been found
I'he crystal drawing for this abstract was produced from the
data and the SEM image in the paper. The color given in the
paper is green-black, but I have been informed by Mr. Gault that

it should be given as noted above

I|'I":'f'|

CHAO, G.Y. and GAULT, R. A. (1997) Quintinite-2H, quintinite

3T, charmarite-2H, charmarite-3T and caresite-37, a new group

of carbonate minerals related to the hydrotalcite-manasseite

:ll'”.:i-' [ L'I'.III:J'“II;“"” .I-qu'f-': -'.4';-""-"-.‘ ;; I:";I. :nl:'—lill

Charmarite Hexagonal and Hexagonal (trigonal)

Mn;*AL(OH),,CO,-3H,0

Locality: Demix Quarry, Mont Saint-Hilaire, Rouville County,
Quebec, Canada

Occurrence: In miarolitic cavities and in pegmatite bodies within
nepheline svenite. Associated minerals are: analcime, natrolie,
microcline, aegirine, astrophyllite, tetranatrolite, catapleie,
calcite, sidenite, rhodochrosite, burbankite, kutnohorite, and an

amorphous phase

General appearance: Tabular hexagonal crystals (up to 0.5 mm

across) commonly stacked along [001] to form pagoda-like
aggregates up to | mm long, and as thin mica-hke plates

sometimes forming star-shaped aggregates

Physical, chemical and crystallographic properties: Luster: vitre

ous. Diaphaneiry: transparent. ( r: orange-brown, pale brown
Paic blue, or colorless Sreas white. Lumunescence non
fluorescent. Hardness: about 2. lenacin brittle. Cleavae:

247 (-2H) and 2.48

(-37) g/cm’ (meas.), 2.50 (-2H and -37) g/cm’ (calc

001} perfect. Fracture: uneven. Densit

Crystal-

1 10985, ¢ 1510 A,V 1378

lography: Hexagonal (-2H), P6,22
A\, Z 4, c:a= 1.3746; and hexagonal (trigonal) (-37), P3,12 on
P3.12, a 109885, ¢ 2263 A. V 2366 A', Z 6, c:a = 2.0601]
Morphology: forms, {[0O] and (100 Iﬁ.unnln;_:_ the -3]
polytype is twinned by a rotation of 1807 about [001] to give

hexagonal pseudosymmetry. X-ray powder diffraction data:

I'he -2H polytype, 7.53 (100). 3.768 (60), 2.578 (50), 2.22]

i

10), 1.856 (40), 1.585 (20), 1.552 (40); the -3/ polytype, /.35

{ TUH) 3

TJ70 (9. 2.670 (70). 2.346 (70). 1.973 (60). 1.586

30). 1.562 (30). Optical data: Unmiaxial (-), (-2H) o 1.587

g 1.547; (-31) o 1.587, ¢ undetermimned; pleochroism O

brown, E = pale brown. Chemical analytical data: For the -2H
polvtype. means of fourteen sets of electron microprobe dala
MeO 0.10. MnO 47.07. FeO 0.58, AlLO, 17.21. CO, 7.30. H.O
26.70, F 0.10, sum 99.06, less O = F 0.04, Total 99.02 wi
CO, and H.O by TGA-EGA. Empincal formula: (MnFe
Me r AL L ACO.), J(OH) } 2 82H.0. For the -31
polytype, means of four sets of electron microprobe data: MnO)
16.53, AlLLO, 16.49, Fe.O, 0.26, CO, (7.20), H.O (26.54), Total
97.02 wi.%. CO, and H,O by stoichiometry. Empirical formula
Mn: (Al oFeitn e ol COL), ol OH) 2.99H.0. Relationship to
other species: The Mn~-dominant analogue of caresite and
quintimte. Structurally and chemically related to the hydrotalcite
and manasseite groups. The difference between this group of
minerals and the hydrotalcite and manasseite groups 1s the ratio
of 2+ cations to 3+ cations. In this group the ratio 1s 4:2 and in
the hydrotalcite and manasseite groups it 1s 6:2. Also, the
octahedrally coordinated cations are ordered in the 4:2 com
pounds but not in the 6:2 compounds.

Name: For Charles (1917-) Weber and Marcelle Weber (1918-)
amateur mineralogists from Guilford, Connecticut, U.S.A., who
found the -2H polvtype. Comments: IMA No. 92-026 and 92
(027. Note that the -2H and -3T polvtypes are known

CHAO., G. Y. and GAULT, R. A. (1997) Quintinite-2H, quintinite

3T, charmarite-2H, charmanite-3T and caresite-37, a new group

of carbonate minerals related to the hydrotalcite-manasseite

group. Canadian Mineralogist 3§, 1541-1549




Chrisstanleyite Monoclinic

’d Se
Ag,Pd . Se,
Locality: Hope’'s Nose, northern side of Tor Bay, Torquay, Devon
England. United Kingdom (Lat. 58°28" N, Long. 3°28° W)

O ccurrence: In calcite veins cutting limestones. Associated miner

als are: calcite, gold (argenthan and palladian varieties)

hischesserite, clausthalite, a mineral similar to oosterboschite
two new compounds (PdSe, and Pd.HgSe.). temannite. eucairite
umangite, possibly mertueite Il, cerussite, and bromian
chlorargyrite

General appearance: Composite grains of anhedral crystals from a
few 1o several hundred microns

Physical, chemical and crystallographic properties: Luster: me
tallic. Diaphaneiry: opaque. Color: silvery grey. Streak: black
Hardness: VHN , 395 kg/mm-, Mohs about 5. Tenaciry: slightly
brittle. Cleavage. none mentioned. Fracture: none mentioned
Densityv: could not be determined, 8.31 g/cm’ (calc.). Crystal-

lography: Monoclinic, P2,/mor P2,,a 6.350, b 10.387, ¢ 5.683

A, P 11490° V 3400 A', Z 2. a:bx

06113:1:0.5471
Morphology: no forms were observed. Twinning: polysynthetic
twinning 1s charactenstic of the mineral. X-ray powder diffrac-
fion data: 2868 (50b), 2.742 (100), 2.688 (80), 2.521 (20

2 367 (50).

956 (100), 1.918 (20). 1.829 (30). Optical data: In
reflected hight: very hight buft to shghtly grey-green, moderate

amsotropism, weak bireflectance, slightly pleochroic. R,, R

R R.: (39.7.47.2: 26.2, 344 %) 470nm. (43.1. 48.8; 29.3,
35.15 ) S46nm. (44.3. 49 4: 30.4. 35.55 %) S89nm. (44 .4
9. 2; 31.0, 35.6 %) 650nm. Chemical analytical data: Means

twenty-six sets of electron microprobe data: Cu 0.18, Pd
17.64. Ag 25.09,. Se 36.39. Total 99.30 wt %
mula: (Ag, Cu, ) o Pd, . 5€
cies: None apparent
Yame: For Dr. Chris J

Empirical for

Relationship to other spe-

tanley (1954-) of The Natural History
Museum in London, in recognition of his contributions to ore
ogy. Comments: IMA No. 96-044

PAAR, W. H., ROBERTS, A. C., CRIDDLE. A. J.. and TOPA. D

minera

(1998) A new mineral. chnisstanleyite, Ag.Pd.Se,. from Hope's
Nose, Torquay, Devon, England. Mineralogical Magazine 62,

257-264

Philolithite é\ I_;" 111
N, Sl
..\-. I..".
.} o
= —

Philolithite

Tetragonal

Pb,, O Mn(Mg,Mn),(MnMg) (SO NCO,) CI(OH),,

Locality: The Langban mines. Bergslagen ore district, Virmland
Sweden (Lat. 59.86° N, Long. 14.27° E). Three of the speci
mens are noted as coming from the Amenka workings and one
specimen i1s from the Ramsorten drift, but the provenance of all
other specimens 1s unknown

Occurrence: In calcite-rich manganese oxide ore. Associated
minerals are: calcite, braunite, hausmannite, native lead, a
litharge-like phase. pyrochroite, manganoan phlogopite. hydro

cerussite, and rare allactite

General appearance: Crust-like overgrowths on lead, |
fillings, and euhedral crystals (up to 0.3 mm on edgs

Physical, chemical and crystallographic properties: Luster  ad:

mantine. Diaphaneity: not given but appears 1o be transparent

0 translucent. ( olow 'r‘quL' to mediun \pple-grees Streal

white. Luminescence non-fluorescent. Hardn 10 4. Tes
brittle. Clea i none obwvious Fraciure |

Density: could not be measured. 6.05

raphy: Tetragonal, P4,/nnm, a 12.62 595 A,V 2008 A
L2 Ca () 9975 "-.I.-.r[l!',:-..-_‘x, forme W)
probably (110} and 12]. but thes: ild not b
optically. Twinning: sector twinning not \-ray powder dif
fraction data: 895 (20). 7.30 (20 3 00 (Y 2 975
2.752 (30), 2.473 (20 16 (20). Optical data: A
biaxial (+), 2V 60", indices ol refrac
but could not be measured becaus ,
index hquids: very weak pleochroism, ps
vellow-green. Chemical analytical data: Means of thy
clectron microprobe data: PbO 75.0, Mn0O 9.0, MgO SO
1.7, CO, 3.0, HO (3.0), C1 4.1, sum 99.9, less O = Cl1 0.9, Tot
99.0 wi.%. H,O deduced from the crysta uctu .
Empincal formula: Pb,. Mn, M SO CO (
OH,.,,0 Relationship to other species: Relaic
oxychlonde “family

Vame: From the Greek philos oving, fnend
lithos = stone) “in honor of the Friends of Mineralog
in recogniion of the tnends and lovers of minet
who enthusiastically and with great zeal offer (and \ 1
help to the mineralogical community.” Comments: IMA No
96-020. The paper also includes some informatio
H”}ﬁ'.J' structure. The drawing of thi 1 Crvsil |
abstract was produced from the crystal dat | an SEM

in the paper
KAMPF. A. R.. MOORE. P B.. JONSSON. E. J.. and SWIHAR]T
{| }l \ !I'FP"' .IHE."'!l-Irl'”-' ""n 1T W, N el 1iron ] iNeDal
Varmland. Sweden. Mineralo il Re

Phosphogartrellite ¥

PbCuFe*(PO,),(OHH,0),
Locality: The type locality is about 200 meters south of Hohensig
near Reichenbach, Odenwald, Germany (map coordinates

et TK 6218). A

M 7914) h: SSORINN) lopographic map

second occurrence 1s approximately 700 meters south of thy
center of Gademheim, Odenwald, Germany (map coordinates 1
3481300 h: 5508150, wopographic map sheet TK 6218

Occurrence: In a sithicifhed bante vein. Associated minerals
hentschelite and malachie

General appearance: Crystal aggregates
individual crvstals (less than 50 pm

Physical, chemical and crystallographic properties: Lusi

ous to adamantine. Diaphaneity: transparent in small frag
ments. Color: bright green. Streak ™ vellow, Luminescer
fluorescent. Hardness: 4 Tenacit nol mentuoned. (

none observed. Fracture: not mentioned. Der could not b

determined. 5.05 g/cm’ (calc

Crystallography: Tnchinic, P

8. C /43 A, a 6/.6]

IB45 A . Z 1. abc=09624:1:1.3448. Momhology: no |

a 5.320. b 5.52 3 6Y.68 D65, )

could be wdentified. Twinming: none observed. X-ray powder

diffraction data: 4.720 (67), 4.502 (6 +.300 (1UR)), 3.2

(70). 3.138 (57). 2.88S (RB9). 2.868 (69). 2.459 (53 {ptical
data: Biaxial (+). o 1.90. 8 1.93 (calk . Y (M) 2Vimea




no distinct dispersion observed: no distinct pleochroism ob

served: Y 1s almost perpendicular to the tabular face of the
crystals. Chemical analytical data: Mcans of twelve sets of
¢lectron 1-'1|-.1npruhr data: Ca() 0.20. CuO 14.41. PbO 39.02

-

Fe.0, 14.14. P.O. 22.05. As.0. 458 H.O (4.83). Total (99.23

wil.' Water was calculated from the deal formula. Empinica
formula: (Pb, ..Ca | Cu, ..Fe PO, As()
(OH), O.Y9TH. O]

phate-domimnant analogue ol gartrellite

Relationship to other species: 1he phos

Yame: For the relatonship with gartrellite. Comments: IMA Nq
96-035. Note that the mineral gartrellite has been redefined
with the new chemical formula PbiCu.Zn)iFe™.Zn.Cu
(AsO )(OH.H.O lhat and the formula for gartrellite have

I htl given by the authors after

wen changed sheghtly from thos
consultation with Dr. Kraus«
KRAUSE, W.. BELENDORFF, K.. BERNHARDT. H.-J.. and
PETITIEAN, K. (1998) Phosphogartrellite, PbCule “(PO
(OH)-H.O, a new member of the tsumcorite group. Newe
fahrbuch fir Mineralogie Monatshefte 1998, 111-118
KRAUSE. W.. BELENDORFF, K.. BERNHARDT, H.-J
McCAMMON, C., EFFENBERGER, H.. and MIKENDA. W

1998) Crystal chemistry ol the tsumcorite-group minera

New data on fermlotharmeverite, tsumcorite. thometzekit

mounanaite. helmutwinklerite. and a redefimmuon of eartrellite

f.'r". e -'II ol P | 1]'":'r POl gy !" .. 79 6

>
;._fi 1041
D1| 1 __r_:....
e 1':'tl_ "':' '_,'1*..:
|

Potassicpargasite Monoclinic

(K.,Na)Ca,(Mg.Fe Al (Si,ANO,,(OHF),

Locality: Probably from Pargas, Turku-Pori, Finland (see com
ments

Occurrence: From a metasomatic or skarmn-type deposit. The only
associated mineral 1s calcite

(reneral appearance: Euhedral crystals (up 1o 2 x 1 x 0.7 ¢m

Physical, chemical and crystallographic properties: Luster: nol
given, but probably vitreous. Diaphaneiry: opaque, but translu

cent in thin sphinters. Color: black. Streak: brownish gree:

Luminescence: non-tluorescent. Hardness: Mohs 6 1o 6

lenaciry. brttle, Cleavage: | 110 F‘L'”L'm: Fracture: conchod

to uneven. Densiry: 3.25 g/em' (meas.), 3.25 g/em’ (calc
Crystallography: Monoclinic, C2/m, a 99199, b 18.059]
S.3180 A, B 105.36°. VOIR65 A", Z 2, a:bi
Morphology: forms, dommant {110}, {011}, {010}; minor

. {UKl} (probably {031]), |hkl )} (possibly [131})

(0.5493:1:0.2945

{ 10O}, [ 10]
(hhl} (possibly [332}). Twinning: none mentioned. X-ray
powder diffraction data: 8.45 (95). 3.283 (45). 3.140 (100)
2,707 (35), 2.344 (70), 2.018 (35), 1.652 (40). Optical data:
Biaxial (=), a 1.654, B 1.664, v 1.670, 2Vimeas.) 79°, 2Vi(calc.)
757; dispersion none: pleochroism X = pale gray-green, Y

olive green, Z = dark olive green; X A a = 40° (in obtuse angle

158

B, ¥ b. Chemical analytical data: Means of five sets ol
electron microprobe data: Na.O 1.55, K.,O 2.83, MgO 11.86,
CaO 12.33. MnO 0.16, FeO 11.00, ALLO, 13.13, Fe. O, 2.20

$10.4163. THO.087. HO O9). F 1.78. sum 100.24_ less ()
Empincal formula: (K, Na, )
(8, oN&, 0 s 0ol MB 1€ e ALy oo € 3 TS 0 )y ool Sl 1Al

0., JOH), oF . O

F 0.75, Total 99.49 w1

o Relationship to other species: A
member of the amphibole group

NYame: From the new ( 1997) amphibole nomenclature. Comments:
IMA No. 94-046. The Finmish locality 1s listed as “probably
because the ongimnal label referred o the specimen as hom
blende from Franklin, New Jerseyv. However, the authors found

that the amounts of Me. Fe. Mn. and Sr in the calcite matnx of

iVPpE specimen werc muchn cioscr o tine amounts o1 thosg
AT | 1..1 I irl.l TR it thanm t thowe 11 . | e | T
ICIMCNLS TOUNnd N rargas caiciie inan 1o tnosc in caicite irom

the Frankhin orebodv and Franklin marble. Note that the

. - L i ¥ | . | - P % % e s
modifier “fluonian™ could be applied to this species. The

ithors Kindly supphied the SHAPE data from which [ was able

ik

i this abstract

10 reproduce their crystal drawing tor

ROBINSON.G. W..GRICE. ). D.GAULT.R.A.. and LaLONDI
A. E. (1997) Potassicpargasite, a new member of the amphibol
roup from Pargas, lTurku-Pon, Finland. Canadian Minera

J‘:; ;-‘;‘-. i':'U'

Pretulite [etragonal

ScPO),

Ifl('{ff,!.f.l.' |I|”|l.L [f‘yl'll" ;.l'!.‘_,I:I'll:- IS TR M \1!|41|f~.\l._\|: (1 !'I11i|:'llhl,l'__';'§ '-.".!"I-._I|

s 12 km south-southwest of Miirzzuschlag, Fischbacher Alpen.

Styna, Austnia (Lat. 47730 56" N, Long. 15°37° 25 E, 1020 m

above sea level). The mineral has been found at other localities
in the area including Firstenbauer, Pretulalpe, Styna, Austria
Occurrence: In lazulite-quartz veins in phyllne-micaschist. Asso
clated munerals are: lazulite, fluorapatite, chlorapatite, quarnz
muscovite, chinochlore, paragonite, kvanite, pyrophyllite,
augelhite, wardite, hydroxylherdente, goyazite, florencite-(Ce),
xenotime-(Y), bearthite, rutile, pyrite, corundum, and an
AIO(OH )-phase
General appearance: Bipyramidal crystals (up to 60 x 60 x 120
um
Physical, chemical and crystallographic properties: Luster: ada
mantine. Diaphaneity: transparent. Color: pale pink. Streal
white. Luminescence: weak orangc fluorescence in short-wave
UV (254 nm) and bright blue cathodoluminescence. Hardness
about 5. Tenaciry: bnttle. Cleavage { 100} F"L'T'!L'Ll Fractur
splintery. Densiry: could not be determined, 3.71 g/cm” (calc.)
Crystallography: Tetragonal, 14,/amd, a 6.589, ¢ 5806 A, \
252.1 A, £ 4, cca = 0.8812. Morphology: forms, (211}
dommnant, {100} small. {11]1] rounded; see Comments. Twin
ning: none observed. X-ray powder diffraction data: 3.293
(100). 2.4636 (42). 2.1777 (14). 2.0546 (14). 1.6927 (45).

1.3697 (15). Optical data: Umaxial (+), @ 1.790, & 1.86,




nonpleochroic. Chemical analytical data: Means of fifty sets of

electron microprobe data: Sc.0, 47.38, Y.O, 1.45, P.O. 50.02 o —
fotal 9885 wt.%. Empirical formula: (Sc,,.Y (PO,), '
Relationship to other species: The scandium-dominant ana
logue of xenotime-(Y) 100
Name: For the mountain Pretul one of the localities at which the o I'schornent
mineral occurs. Comments: IMA No. 96-024. The forms |21
and {111} are ditetragonal bipyramids. The crystal drawing
produced for thas abstract 1s hghly idealized and shows the
fully developed forms (211} and | 100}. It has been approved
by Dr. Bernhard, who mmformed me that the crystals are usually kg/mm-, Mohs 4 lena not mentioned. Cleavage )
distorted and do not alwavs show all the facesof the (211 ] form distinct cleavage. Fracture: conchoidal. Der 2.1 -

_‘I'HP -._I .\l"i ..'1|.

"'. ‘\ "'|I".!-1. \

was observed. Iwinning

or show them of unequal size meas. )

BERNHARD, F., WALTER, F.. ETTINGER, K., TAUCHER, ]
and MEREITER, K. (1998) Pretulite, ScPO,, a new scandium

mineral from the Stynan and Lower Austrian lazulite occur

). Crystallography: Cubu
7 It

Nnone oDserve

i1 .62 .'LI|5f]1t!.|!|-: v lorms. onls (W)

d. X-ray powder diffrac-

'S6 (10010 5 810 (23.5). 9 12R

tion data: (calculated): |8

American Mineralogist 83, 625630 Y

g |

IR63 (3.1, 3471 (2] 2887 (2.0). Optical data
Isotropic, n 1.504. Chemical analytical data: Means «

rences. Austra

1 ||'.:|'-; Ll

sets of electron microprobe data: K.O 1.37. CaO 13.10. CuO
Tschortnerite Cubic 964, SrO 4.49, BaO 1.93, ALO, 25.21. Fe.O. 0.30. Si0. 30.25

H.O (13.71), Total (100.00) wi Water calculated by differ
{-H,‘l(h‘.l.."\-l"..l";.HHI;(.U;ﬂ]IIlxlﬁi”.'\lu{}“]'\H:(] x = 20 ence trom 10 Empincal formula: Ca, J(Ca, .Sr, .K
Locality: The Bellberg volcano (Bellerberg on older maps), near Ba, )i «Cu, ((OH), (Si Al O ) 1 3.86H.0. Relation-

Mayen, in the Lacher See volcano area, Eifel, Germany ship to other species: A member of the zeolite group
194 1) the mineral collector who

Although only

about 14 H.O molecules appear in the empinical formula, the

Occurrence: In fragments of a calcium-nich xenolith in leucite VYame: For Jochen Tschortner

lephrite lava. Associated minerals are: chalcopynite, cuprite, found the mineral. Comments: IMA No. 95-05]

willhendersonite, phillipsite., gismondine, stritlingite, and

bellbergite crystal structure indicates the true amount to be approximately
20 molecules

EFFENBERGER, H
HARDT, H.-J ['schortnerite, a copper-bearing zeolie
from the Bellberg volcano, Eifel Miner

aloeist 83. 607-617 )

General appearance: |solated cubes (up to 0.15 mm) and, rarely
GIESTER, G

( 1998

KRALUSE., W.. and BERN

as parallel intergrowths
Physical, chemical and crystallographic properties: Luster: viltre
[ i r,l'l- n

non-fluorescent

ous. Diaphaneiry. transparent light blue. Srreak Germany. Americar

!-‘In”u'r'-'!\\ "'nii‘\

|:".l|k'

hl.lk' .I'r.'u‘“-'a"?r SCENCE 15()

m

Mineralogical Record Inc. Wendell E. Wilson Color Separations Japan
Board of Directors 4631 Paseo Tubutama Hollis Phototechnics Bon Earth Science
'homas M. Gressman (Pres Tucson, AZ 85750 Tucson, AZ Tsukasa Kikuct

7753 Emeraid Peak staftf@minrec.org Nagata Bidg

Littleton, CO 80127 Circulation 19-10 Kitaotsuka 2-Chom:
igressman@aol com Volunteer Coordinators P.O. Box 35565 Pashtne Tatn

Marshall Sussman (Vice Pres E.a!mm us. ’n‘j 8574(
618 Hartrey f':-l:t": E.MJFLP;I Waeaber 520-297-6709 NEI:"lErllﬂll"'rd’!
Evanston, IL 60202 ~ :- WPi Lﬂ.?‘_:,‘, o Editing, advertising s rJ g .

Dot ~ Guiltord, CT 0643 3 Kabeljauwallee .

Patricia A. Carlon (Secr 4631 Paseo Tubutama 6865 BL Doorwerth (Gid
1110 E. Emerson Advertising Information Tucson, AZ BS75( - o
Bloomington, IL 61701 All advertising in the 520-299-5274 Norway & Sweden

104764 .1245@ compuserve.com

Mineralogical Record must be

(e Wik

Art Scregaroh (Treas paid in advance of the closing Foreign*Paymentﬁ _ : N-2740 Roa
1376 W. 26th Ave date Telephone orgders not Hemittance may be made in loca Norway
Vancouver, BC V6H 281 accepted. Write 10 the editor for currency, at prevailing exchange

Anthony R. Kampf rales rates, without surcharge, to the South Africa
Mineral. Section following people Horst Windisct

Natural History Museum Cluslng dates: . Belgium i Var 'iﬁl'x-._.ru'l- Straet

900 EIDDS'T'Gﬂ B"I"ﬂ Jan F"P‘D ssue Uct 15 : = Groankloa! Pretona

T " s ' % - arch i 1 e Nas 185 daul! var (21 2]

Los Angeles, CA 90007 Marc .Apr 155U Fh c. 15 Mariate: 49 P—

akampt@nhm . org May-June i1ssue eo. 15 B-2900 Schoter Chnstian Weise Verlag
rdaf"f L','n"_ MIC"!F"H = J',JI" nug IES!;_;I:i AU' " ': =l ol 8 ¥ JLK > ':Ir”-" - I—J'II . 4

7413 N. Mowry Place Sept.-Oct. issue June 15 Canada D-80331 Muncher

Tucson AZ B5741 Nov -Dec. 1ssue Aug. 15 Mre W Peat . -

51&”{@mi‘*rec D_rg
George W. Robinson
Seaman Mineral Museum, MTU

An additional 20 days past the

closing adate are allowed n which

advertisers may make changes

36 Deepwood Crescent
Don Mills, Ontario M3C 1NB

Great Britain

Affiliated with the Friends of
“Inefn_.og* ar r|Gt.lLJ_|;I|c+.jF L]
non-profit organizatior

r W ¢ L # . F¥ L] r
']le"._}"“f: '_ I her r_ﬂ dmdieu

1400 Townsand Drive :gu{:ludmg SiZe "F'h“‘n‘_]f'”-“ n ads Paul Lowe il e i Sl
Houghton, MI 49931-1295 already paid for Endsleigh et oy S
robinson@mtu edu . 50 Daniell Road ,.1,..“::] .'J"*:r .;',I,. ' —

Abraham Rosenzweig Design Truro. Cornwall TR1 2DA gt g g
PO Box 16187 Wendell E. Wilson s Roland Bounds, Treasurer
Temple Terrace, FL 33617 Graphic Production Italy 3 e L‘f[lf qr:,"." -
rosetwig@aol com Capitol Communications Renato & Adriana Pagano PR - 4

Terry C. Wallace Crofton. MD _fo, BU‘, ’ Opinions expressed
Dept. of Geosciences , 20092 Cinisello Balsamo MI are those of the authors and
Univ. of Arizona P"n"ng e o do not necessanly reflect
Tucson, AZ 85721 Catér;:;;;}ax;ga Services those of the Mineralogica

wallace@geo anzona edu

Record Ing
or directors

s edilona ctaf




Searvching the world . . .

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

o Fine Display-Quality Mineral Specimens,  ® Mineralogical Books:

H”“. Hﬂt'['ft'_\', fIHd )L‘[”“j. 1t .1!1-1;’:‘1'1’!1’.‘-',' Send tor our w}'hlt;lh' pricc list with informanon
Send for our hists of thumbnail, mimature, and covering new books on mineralogical subjects, as well
cabinet specimens First L]lJ.I|H‘I. mineral H!,‘JL'UIHL".'I‘* tO iu :nll:iL':'_ out ol priTlI :11lr}L'1-¢1]n1;_"1L.l| and U }!:r‘a_'ﬁ.
MMIS

collection and display, plus rare species for systematic

'k'”lk"t.t“.’”, rL‘TK'TL'”LL'.. .|.”'.1 T-L'\L'.H[Lh I il“ rescent f{iT{-‘{i !J'J'l,f"j' I‘Jflr}}l‘.‘ 11:};{;11{;-};?:{;1} !{ llttjjﬂffl

minerals are available for display and systematic Ask for our listing of out-of-print issues currently in

collections stock. Send us vour want list. if vou need back 1ssues

O unnp]ttt' vour set. Send us vour H”L'T'H, if vou have

Micromount and Specimen Boxes of

All Kinds: : . . _—
Separate listings are available detailing prices and sizes Worldwide Mail Order Service:

: — T - Lacns TOGE - N
of micromount, plastic magnifier boxes, white cotton For more than 35 years, since 1959, we have been

back 1ssues availlable tor sale

lined specimen boxes, display stands, gem display supplying Minerals, Metcontes, Books, Boxes, and
boxes, palecomagnetic sampling cubes, showcase back issues of the Mineralogical Record to collectors
boxes, white folding boxes, display bases, et around the world. Orders can be placed by mail,
phone, FAX, or e-mail—addresses are given below
Meteorites, Tektites, Moldavites, |
Fulgurites, and Trinitite:

Specaimens of all sizes tor private collecnions and

Price Lists.
Send a very large SASE tor pnice hists on any of the
above subjects. Non-USA. send two Internanonal

institutional display, from worldwide localities. New Reply Coupons. OR Check out one new web

and used books also available site on the internet to see price lists and color

photographs: http: //www.minresco.com

Mineralogical Research Co.

Eugene & Sharon Cisneros
1 5840 East Alta Vista Way, San Jose, California 95127-1737, USA
e-mail: xtls@minresco.com ® PHONE: 408-923-6800 ¢ FAX: 408-926-6015
Look for our booth at major Western U.S. Shows
A Division of the Nazca Corporation

Advertisers Index

Althor Products 15: Friends of Mineralogy Oceanside Gem Imports
Arctic Circle Minerals 1 Gem Fare 1562 OsoSof

Arizona Dealers 147 Gregory, Bottley & Lioyd 146 Owen. Colin & Helga
Arkanstone Hawthormeaden 131 Pala Internationa
Ausrox 138 Jendon Minerals Proctor, Keitt

Betts, John Kristalle ) Rich, C. Carter

Biue Sky Mining Company 146 Meiji Techno Rocksmiths

Bologna Show 13 Mineral Data Publishing Company Shannon, Dawd
Cachoux, Michel 141 Mineralogical Record Simkev Minerals
Califorma Dealers 14¢ Advertising Information 15¢ Smale, Stever
Carousel Gems & Minerals 146 Antiquanan Repnnts 15 Sunnywood Collection
Cincinnati Show Books for Collectors Superb Minerals India
Collector's Edge Minerals 13615 Subscription Information 1. 1% Thompson, Wayne
Colorado Dealers Mineralogical Research Company 160 Traftord-Flynn

Conklin, Lawrance H Minerals Unlimited Tucson Gam & Mineral Show
Costa Mesa Show 3 Monteregian Minerals Tyson's Minerals
Denver Spring Show 3 Mountain Minerals International Wennch Minerals
Emeraid Crown Collectibles Munich Show Western Minerals
Excalibur Mineral Company ] Museum Direclory Wilensky, Stuart & Donna
Fabre Minerals Natonal Minerals Willis Earth Treasures
Fioravanti, Gian-Carlo North Star Minerals Wright's Rock Shop
Franklin-Ogdensburg Mineralogical Society Obodda, Herbert Yount, Victor




ONE OF THE WORLD’S PREMIER CRYSTAL COLLECTIONS
Featuring Gem Crystals, Gold Specimens and Hundreds ot Worldwide Classics
Hundreds of Specimens Priced under S1,000. Write tor List,
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Namibia Tourmaline * 6.9 cts/4.1 cm xl

Xl Snternational

912 South Live Oak Park Road Fallbrook, California 92028 « 760-728-9121

_ 800-854-1598 « FAX 760-728-5827 William F. Larson
c*:al:g:c;!i:c:gr Visit our Showroom Monday—-Saturday 10-5:00 President
% Collections The Collector - fine jewelry « In The Four Seasons Hotel v ar;g”;gdbEH =
* Duplicates 7100 Four Seasons Point, Carlsbad, CA 92009 Van Pelt, Los Angeles
Tel: (760) 603-9601
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