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Without hese hard-workineg people and the

Hidance ol oow

the Record could not have survived in

5¥ '! ! l ] i i-\. L% LY

Each vear our faithful subscribers and advertise and our
' ( Y. no importantly Phihip Rust and Randy
Rothschild, provide us with the funds to produce approximately
S(M) o W 1 nore) of lustrated maineralogical

wing written by a host of fine authors. Even with the invaluable
ooperation | our ediiing and production team, 11 takes a trremen
dow I I WIOIrk i i‘-!l.'x S r!'Il.l‘u' SIN) ;"xl'.'w'“ L) \_'!“:!"lt":!l"- 1O
say nothing of our numerous other publications. Anyone who has
rned 1o produce even a club newsletter at regular intervals will have

an inkhing of the challenges involved. Frankly, although vour editon
ves s job as much as ever, he's beginning o show a hittle wear
vears in harness. Bottom hine: 1 could use
*O0Mme NEip 1In the editing L1L‘1‘|,:!:!:n.”.||
| am most delighted 10 announce that the long-needed help has
hinally armved! Our show colummist for many years, Tom Moore, 1s
joiming the staft as a full-ime editor (requiring that 1 inflate ms

Tl lan

Litle 1o editor-in-chiet ). Furthermore, thes addition to the staft

OWwWn
will be accomplished without requiring any compensatory increase
in the subscription price or the advertusing rates

fom's talemt for wrniting and editing 1s well known. He holds a
Master of Fine Arts from Cornell University (in creative writing
and contemporary hction studies). he has taught college-level
Enghish courses for over 30 years, and has numerous publicatons

10 hus credit (including a book on the novelist Thomas Pynchon

which only fanatically senous lerary cnucs can fathom). Sull

1

i

more 10 our purposes here. he holds a BS in eeoloev from the

—

niversity of Delaware, and his hfetime passion for mineral
collecting has been expressed, not only by his work for the
Mineralogical Record, but also by s eight vears ol teaching
extension courses in mineralogy, and his assisting in curating the
DuPont Collection at the Umiversity of Delaware. Finally, he has a
workineg knowledee of German, which 1s 2oing 1o prove very
useéiul in researchin? mlormaton or armicles i the extensive
nulti-language holdings of the Record Librar

Not only will Tom be ass

isting with most ol the routine tasks

imvolved in magazine and book production, he w tso be helping
¥ L Ve r o i _ i . 1.4 » 1
L '|||i'|-'1i, VU ST S ,:!H! Ll ,.'r"'l..'\.|'._|!-.l':'*- LD IEVEIls W oo i

ltimately it s our readers who will benetit

|”k"\!t'il'~im dspire Lo l
i i
most. | look forward verv much to working with him

W.E.W

FROM THE NEW EDITOR
After such a fulsome introduction by the (new ) Editor-in-Chiel
] !\'L'i i!k |";.'._'l! 1Oy Sy words as the (new) l diton

For the past ten vears now | have been coming recularly. al

Wendell Wilson's request. to the Tucson and Denver shows to write

those gabby show reports you ve been reading. During those tnips
| have cained manv valuable things—Irom dozens ol hirst-rate
speCimens for mv thumbnail collection. o umelv rehel Trom
{ TiTITL AT Uil 1 1k 111 L NuANY New mine |.' I|1| . 1
tMINICL LIe Wl W IR T S i 11k Tl PRRadlY BEORYS RHORERC T a0 Pif il el TR AL HOLES
| ]
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and acquamtances | v Nad Best of a establhished a
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fnendship with Wendell, one that feels good. bemng as it 1s firmly

rrostaryd bevid " 2] Liamy - I | e i I \ [ | " in m ]
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interlaced favors and kimdnesses, all in the context of our mutual
1 e " 1 T | ¥ 1 FEY | i / } {

ove of minerals and the Mmeraloeical Record. The wav ou
resneclive  interesl nd antitude lovetail will 1 hooe  vield
.\\|_ e AL INMICTCSES And aiiiudes aovelal b | i ] L o
practica benetits of many kKinds tor the ma2azine. now that we are
. ‘

10 be two of 1ts only three patd tub=time slall members

For me the association began in the mud-1980s, while | was

encamped in the neirghborhood ol !’\.;i‘-\'l‘x!.:ii'\'”‘-{”-'-“"H!i“ leach
ing English courses tor the
Maryland. When Mineralogical Record columnist Bob Sullivan
cave up his “Letter rom EBEurope., Wendell Wilson wondered in

Europcan Division of the Umiversity ol

print who might be willing and able to replace him More or less on
a whim, | wrote a letter to Tucson. To my surprise, | soon received
from Wendell a tenmtative marching order 1o “cover™ the Ste.-Mane
aux-Mines show of 1986, The empurpled mineralogical and travel
prose which followed for the next five vears took readers 10 the
Munich Show every year, to the Ste.-Marnie and Bad Ems shows
most years, on several one-time visits 10 other European shows
and on wours of Scandimavia and Czechoslovakia in 199 and 1991
respectively. During these years of reportage it became necessary
lor me o expand my view, covering not just what interested me
personally but what mught be of interest 1o the Record's diverse
readership

hen, as we know, certain thnilling things happened on the world
pohitical scene. Although 1 rejoiced. hke evervone else. in the fall
of the lron Curtain, the end of Soviet Communism, the reunifica
ton of Germany, and the large-scale pullout of U.S. forces from
f.mnlu.'. | tfound also that these LlL"~L'§H|1EHL'rH- meant that Iy inh
was crumbling away. | and my family faced repatnation (and. for a
while. unemployment) back in the U.S.: refugees from the end ol
the Cold War. It was an extraordinary boon 1o my spirits when, in
these dark times, late in 1991, Wendell called me in Connecticut to
invite me o Tucson, to see if | could write about the mineral
world's show-of-shows. Since 1992 | have not missed a single
Tucson show, and have missed Denver only once, and nearby
Springhield only once—and thar only because, in that August, |

was 1in Colorado conducting research for my contribution to the




Sweet Home Mine Special Issue. Since hiving in Connecticut |

have also done a prece abpoul the Yale/Peabodv Museum collection.

and have returned to bEurope to look into a mineral exhibition in
il il Ill|' Talk hila 5 ) (WL L-an ¥ 0 T
On the side. Wendell meanwhile has been breaking me in.

ds Il WErc, on "[1"\.|L'|_|_|f ny Iransiation "-"n‘-"||‘-. }1|I.! 511"""|‘- CYICWITL.

and | have helped compile the 25-Year Index. Thus dunng these

past ten e | at home in, and welcomed by, the

Mineralogical Record team and what Pete Dunn has iled the
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and complaints lrom readers: that 1s how a magazine stays i tune

with 1ts readership. Wendell will retain “final say™ in overall
cditonal matters and will con 10 handle business attairs and
rtistic duties (sinee 1 have v incliming me o such things as
sketches, photography L, eic., although | ruggle to lean
such skills in 200d time) or my part wil much ediiing and

i . . " . . | " » 1 " ¥ X i1l
will handle much correspondence | coordinate advertising, wi

olic impressiomstcally in flowered meadows of Special Projects

| think he's looking forward to that part! W.EW

will travel, and
11 4 . - " i B —_— » % B
will continue (ol course!) 1o wrte maor show repors We antics
pate a long and produchiive association turming oul magaZzines
By the ume this appears. | will have completed my move 10
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Tucson. Besides learming the JOD, 1My immeadiate and most interest
ing task, I imaee, will be y learn to handle the change of scene. 'l
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Puritan remembrances. CIMPeralurcs. 1o desert vislas

with covotes 'n’ cacti. killer bee d peppers and chimichangas.

Spanish and southwest Indian image ' 1l be fieurine out

how 1o teel about that But-h * s0 often heard
about Tucson summers
Looking forward to working
I.PM
MANDARINO ABSTRACTS
|

Joe Mandarino’s abstracts of new muneral descrniptions. pub

lished reeularly in the Mineralogical Record, are erowing into
valuable cumulauve reterence. For those who hike 1o have them in
a handv. collected format. we

published five years-worth ol

abstracts a few YCArs ago as a scparalc book. New Minerals 1990
994, Recently, the Mineralogical Associaton ol Canada ex
pressed an interest in picking up the senes from us, and we gave
our permission. The result has just been published as New Minerals
[995-1999, 250 pages (Canadian Mineralogist Special Publica
tnon 4) (520 plus 52 postage). You can now order this book
directly from the Mineralogical Record. and get a v of the
first volume (1990-1994, onginally priced at $20) for just $5 plus
S1 shipping. Order from the Circulation Manager. P.O. Box 35565
Fucson, AZ 85750: VISA/MC Fax orders 520-544-08135. e-

minrec @ aol.com

MUSEUM FUND-RAISING

Here 1s a clever fund-raising techmgue being used by the Los
Angeles County Museum of Natural History. It's called the “Adopt
a-mineral  program. Suppose you donate a specimen 10 a4 museum
and the statt finds it suthciently significant to put on display (this
alone 1s a inbute not only o yvour generosity but 1o your acumen in
specimen selection). At most museums the label for the donated
specimen will say “Donated by gIving your name 1o be
immortahized forever in the hallowed halls of mineralogy (or. at
least, for as long as the exhibit remains in place). Of course, there

are always many fine specimens on display that were nor received

as donations. Now, instead of trying to find a specimen to donate
that the museum really needs, vou can pick one already there and
retroactively become 1ts donor. Just select a specimen on display?
(which 1s not already associated with a donor), perhaps one that is
especially meanmingtul tor you, from a favorite locality or carrying
a particularly rich history. The museum staft will then estimate s
current market value. Then you can donate that amount in cash and,
presto! You become the specimen’s donor! The money is then used
1O DUY MOre specimens, bul YOUr name remains associated with the
one you picked. The better the specimen. the taller you stand in its
reflected glory! This is a program that any mineral museum can
casily adopt. The only requirement on the museum’s part—and this
Is eastly met—is o mamtain accurate data on the specimen’s
original source as distunct from s later “donation,” so as not 1o

muddle the histonical record for future researchers

NOTICES

Died, Jessie Mav Hardman, 88. Many readers of the Mineralogi
cal Record know of Jessie Hardman's passing on Sunday moming
lune 25, 2000, The gem and mineral hobby lost a dear fnend and
dedicated participant when Jessie succumbed 1o pancreatic cancer
She had been diagnosed in the latter part of Apnl and had beer
rccciving .*]IH]_"‘H_.' care at home. Jessie and uLIL‘[ late husband.
Harvey. became involved in minerals early in their mamage while

on a inp o Mexico. They belonged to several gem a |

id minera
clubs 1n Southern Calhiforma including the Long Beach Mineral
and Gem Society, Southern Califorma Micro-Mineralogists, and
Mineralogical Society of Southern Califormia, and Jessie had held
othices in each and cvery one ol them. One of her tellow members
iL‘u'H”} said, “There wasn't a |llh that Jessie wouldn't deCepl

Harvey and Jessie were avid muneral collectors. She was 2
frequent exhibitor at local. CEMS., and AFMS gem and mineral
shows. Jessie loved trading thumbnail and micromineral specimens
with folks around the world and traveled extensively durning hei
hfetime. During her travels she visited many of the clubs overseas
and made friends with their members. Jessie was one of the CFMS
Podium People for many vears, giving shde programs and presen
latons 0o member clubs based on her travels and extensive
mineralogical knowledge

Jessie worked as a Physical Education instructor in the Long
Beach Unified School District, at Long Beach Cuty College. and in
the Long Beach Recreation Department for many ye
both women's and men’s sports. She also was on stall at the
Campfire Girls orgamization in Long Beach following her retire
ment. Jessie s mvolvement with [L'Ll'._]‘..lf'lf_' voung _L“L"-"l"'ik' WS
source of great gratification to her. Because of her love of teaching
her family feels it would be appropnate that donations in Jessie's
memory be made to the CFMS Scholarship Fund

In 1979, Jessie served as CFMS President. She received the
Golden Bear Award in 1980, She was on the CFMS Museum
Committee for several years. and was named CFMS Scholarship
Honoree in the 1984-1985 vear. Jessie was at one time Chairman
of the CFMS Rules Commuttee and wrote the first CEFMS Show
Guidehnes. Until the past couple of yvears, she served as a judge tor
CFMS and AFMS Shows. Jessie was the CFMS Honoree 1o the
AFMS Scholarship Fund in 1993, Jessie served on the first AFMS
Uniform Rules Committee and wrote the tirst Exhibitor’s Hand
book, along with many articles on judging and on Federation

history

In the case of the LACM it must be a specimen that was

imtially purchased using funds supplied by their Gem & Mineral
Council. sponsor of the fund-raising program. For more informa
ton visit the museum’s website at http://nhm.org/~gmc/adopt.himl

"f'




Jessie was inducted into the Natonal Rockhound and Lapidary
Hall of Fame in December of 1999
Jessie’s comprehensive collection has been given principally 1o
the Los Angeles County Museum of Natural History Gem and
Mineral Section, where she was a weekly volunteer for many
vears. Other fnends and mineral groups. such as Southern Calitor
ma Micro-Mineralogists, also received some of her specimens
Recently the Museum dedicated thewr Califormia Mineral Exhabit to
her. She started volunteering at the Museum n the carly 1960 s
Jessie was a founding member of the Los Angeles County Museum s
Gem and Mineral Council
Beverly Moreaun

Died, Ingemar Johansson, 66, 24 March 2001 at Kopparberg
Sweden. He was born 8 September 1934 in Ramsberg and broughi

up in Kloten

His muneral interest ook oftf from a chance hind of

¢ while on a family swimming tnp in 1968. The rest 1s

\.‘.'l.lin.l'["'.:
as they sav, history. He soon came into the circle of the Bergslagens
Geologiska Sillskap (BGS), one ol the hirst Swedish amateur clubs
devoted 1o mineraloey and ecology, where he has been active as
chairman since 1972, In 1976, the BGS., under |'|"|:_'x'l1‘r.:1 s leade

hip, ook the mitiative to put on the Kopparberg show, the first

mineral show i Sweden, an event which has become almosl

nvmous with Ineemar. The event 1s the number one Scandina

n ' now, thanks drge part (o Ingemar who, as the
wgamizer and “chiel wWdeologist,  gave priority 1o mineral matters
ratnes !li.lI Il 'r1|:'.‘.|- .-Il-l.'\ I'--1 CAMTHITIET L :I.I! h"n.'LHiJI "1'..'“'-.!*”" 1'"|L| 1!\
how, bul n mo y as a prnivate collector, Ingemar has had a
re | the “internationahzation  of Swedish maineral collect
ing. Countless Scandmavian, BEuropean and other toreign collec
tors, muneral dealers and professional mineralogists have pard him
oIl Tor advice., a swap or a Inendly chat

Above all, Ingemar was a hard-working Scandinavian fheld
collector, combining the Swedish traditions of dump collecting and

-

the Norwegian “off-road styvle™ in his yearly 2 1o 3-week summer
collecing tnps. The tnps, prepared for by studying scientific
geological/mineralogical publications and by following up new
and old rumors, were often successtul: the resuluing matenal was
used for exchange with fellow collectors inland and abroad
Eventually this led to the amassing ol a systematic collection ol

mg to his last count in January

ORT species, accor

For many o1 us voung and eager “new-born collectors., the doo
(%) |11:'..'L‘:T|~tr.'~ home., .L'HI"L'LIL!”‘_'- the door 1o “the basement, was
always generously opened to study his mineral collection and his
ring-binders full of locahity descriptions. If he wasn't off collecting
or at a mineral show there was always a spare bed in is home and

especially dunng the held-collecting season, ftellow collectors to
leam up with for visits 1o nearly classic locahties such as Langban
Harstigen and Hakansboda. In this way. Ingemar’s home has been
a nursery/greenhouse lfor several ol us in the Swedish mineral
collecting community. The Kopparberg Show, “Kopparbergs
massan, taking place the last weekend betore mud-summer, has for
many ol us become a yearly hohday much hike Chnstmas or New
Years. It 1s a weekend to indulge in minerals. escape everyday life.
meet distant fellow collectors and—trom now on—to remember
one of the most important of all Swedish mineral collectors
Johan Kjellman
Jorgen Langhof
Per Nvsten

For references see Moore, T. (199]1) A muneral collector’s Scan

dinavia 1990. Mineralogical Record, 22. 43-52. and Thor:n. |

{ 1999) Portrittet—Ingemar Johansson. Stein Nordisk magasin for

L™

popular geologi, 26. 18-20
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Famous Mineral Localities:

ROSSIE, NEW YORK

George W, Robinson

I'he Rossie lead mines are a famous carly American
mineral locality. While best known for large crystals of
calcite and galena collected there in the 1830% 186075,

recent studies have revealed a number of previously
unreported species and provided insight into the origin

of these deposits.

INTRODUCTION

Rossie. New York., is a locality that pops up acam and avain on
old muneral specimen labels in museums throughout the world
Minerals associated with these labels include fine examples o

well-crvstallized zircon, scapohite. Huorapatite. feldspars. amphihb
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Figure I. (above) Map showing the location
of the Rossie lead mines and other nearby
Rossie-type and related gash vein occurrences
(modified from New York State Atlas, New

York State Dept. of Transportation, 1980).

Figure 2. (left) Detailed location map of the
Rossie Lead Mines (modified from US.G.S.
7.5 minute series topographic map: Muskalonge
Lake Quadrangle, New York, 1951).
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Figure 3.

Old map showing the principal lead

veins near the village of Rossie (from Beck, 1842).

The answer 1s simple. if one understands that the locahities give

such old labels usually imply rownsiup rather than village names

Thus., a number of ditterent locahines with

difterent eeological

environments are represented. Among the most tamous of the

locahities 1in town of Rossie are the Rossie lead mines. renowned

tor their large, complex and often twinned crystals of calcite

I'he Rossie lead mines are located on a hill approximately 2.5
km south-southwest of the village of Rossie, St. Lawrence County
New York
calcnte-galena vemns cut Grenville-age gramitic and dionuc gneiss:

these are the Nash (Coal Hall)

Ihere, four roughly cast-west-trending, nearly vertical
Jepson (Pardee. Victona), Ross and
Robinson (Indian River) veins. Three principal workings, the Coal
Hill. Victoria and Union mines, were developed on the first three of
these veins, respectively, and compnise the pnmary occurrences
which supplied the majonty ol specimens preserved in museums
today. However. a dozen or more smaller nearby occurrences are
known, the most notable ol these probably being the Mineral Point
and Macomb lead munes, both in the town of Macomb (Fig. 1). All
of the occurrences are geologically ssmilar, consisting of nearly
vertical calcite-galena veins cutting Precambrian Grenville-senes
crystalline rocks as well as locally overlying Paleozoic sediments

(Smyth, 1903; 1921: Buddington, 1934: Neumann,

1952: Brown. 1983). Individual veins vary from a few centimeters

New land.

1o over a meter in width and have been exploited to vanous degrees
by hand-dug trenches and shallow Ulh.1~."j_'llll.'l'|1| workings. Viru
ally all ot these old mines are today on privately owned land, but
maost are still accessible 1o collectors who seek pPErmission pnor 1o

visiting them

HISTORY

Home 1o the Parish Iron Works, Rossie was a bustling

industrial
town long before its lead mines came into production. Coal Hill
was so named for the production of charcoal there. which was used
to fire the blast furnace in the village. In 1817, President James
Monroe visited the Iron Works, and by the 1830°s hematite ore was
being smelted from a number of nearby munes, including the
Sterling mine near Antwerp. famous for its mullerniie specimens
(Robinson and Chamberlain, 19584)

Probably the first to discover lead in the Rossie area were the S
Regis Indians, who reportedly smelted the metal from galena ore in
open fires. However. it is Arthur Bacon, an early resident of Rossie
who is credited with finding galena in the roots of an overturned
tree on the Coal Hill (Nash) vein (Hough, I1853). In 1829, the
Jepson (Victoria) vein was discovered by Ehiza Jepson, the

nine-year-old daughter of Joel Jepson. As a reward. George Panish,




owner of the Pansh lron Works, gave her a calico dress. and her

father recerved 40 acres of land. a team of oxen and a barrel of sal
pork (Simons, 1951; 1958)

By 1835, Pansh had become interested in the prospect of mining
lead. and in December of that vear contracted with B. T. Nash to

scarch tor ore and develop a mine. Shortly thereafier, Nash sold his

rights to J. C. Bush, and two companies with ten-vear charters were
incorporated in May. 1837 (Hough, 1853, Curtis, 1894). Each
company had a working capital of 524,000 and was to work
difterent sections of the Coal Hill vein: the eastern section by the
Rossie Lead Mimming ( OMpany, and the weslern section l":t the
Rossie Galena Company. Prehiminary work began on the western
section late in 1856, and by January 1. 1837, senous work had
commenced on both sections. Pansh also worked the Victona and
adijacent Umon (Ross) vemns 1o the north, as well as the Robinson
(Indian River) vein to the west. The New York State mineralogist
Lewis Beck, visited the mines in August of 1836, providing the

1™

following contemporary account (Beck. 1842)

'he vein of galena and decomposed ore was distuinctly visible
for some distance, passing down a precipitous ledge ol
primitive rock about hifty feet in height. The average width ol
the vemm was two feet. and i1 cut the rock i a nearly
perpendicular direction On ascending the ledge, the
course and extent of the vein could be easily determuned by
the excavanons which had been made and uts length, as
exposed at that nme. was about four hundred and hity feet

[he galena found in this vemn is often crvstallized in large

ubes, which are not imfrequently modihed by truncations

upon the angles | hroughout the whole extent of the ven.

: ; - ’ . . - ol i S i o . i

Figure 4. Old woodcut of the Coal Hill vein as it the ore 15 imbedded n a gangue of carbonate of hme, with

appeared in early 1836 (from Beck, 1842). druses ol calcareous spar ol great beauty, and presenting a
ercal vanety ol crvstalline forms
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Figure 5. The Victoria lead mines, ca. 1838. A lithograph by
Salathiel Ellis, printed by Cicéri, Paris. Courtesy of the New York
Historical Society, New York City (from Shadwell, 1986, Plate 3.7).



Figure 6. Rossie furnace, ca. 1838, A lithograph
by Salathiel Ellis, printed by Ciceri, Paris. Cour-
tesy of the New York Historical Society, New
York City (from Shadwell, 1986, Plate 3.4).
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Figure 7. Lead ingot from the Rossie Lead
Mining Company, in the collection of the Rossie
fown Museum. The initials “H.P." probably
stand for Herman Petrie, former owner. Photo
by . Robinson.
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Figure 8. Diagram of the Coal Hill and Union vein workings (from
Whitney, 1854); (a) cross-section of the Coal Hill workings looking
south: (b) cross-section of the Union workings, looking north.
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Figure 9. Coal Hill vein, Rossie, New York. Exca-
vation viewed looking west, as it appeared on 4
December, 1997, Photo by S. C. Chamberlain.
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Albite NaAlsS O

Albite occurs abundantly in

i
LI5

. but are o small 1o be measured oplin

JUtures and :as -.E!!i"- Cixilings on
altered gramtic xenoliths in the Coal Hill vemn. The muneral torms \nglesite Pb50)

- X ] | " 1 . . v . 'Eh } 0%
colorless, glassy, tabular cryvstals -3 mm across and s associated Much of the galena at all the occurrences examined shows so

1 [ | . | ; | & " 5
with quartz, muicrochne, anatase and other species. Some crystals degree of surface alteranon. Beck (184.2) states that powdery w

appear to be twinned according to the albite law. Electron mucro lcad ashes™ were “Tound in great abundance on that part ol

probe analyses of these crvstals show they are essentially pure Rossie vemn which was exposed to the atmosphere. and pro

albite ( ~Ab,An, Or, ). contaimng approximately 0.24 weight 1o be a maxture of the carbonate and sulphate ol e

SrQ). Similar crystals have been found at the Mineral Pomnt lead ol hme in

vanable proportions. While we have

mine on Black Lake (Locality 2, e, 1) doubt this wWdenufication. neither have we been able 1
N-ray powder-diftfraction patterns tor all galena alteration prod
\natase 1O . examined durning the present study showed cerussite and vanous
PG Dae: ane ,””“!\. rarely) hilac to pink, transparent crystals clay munerals as the only species present. Likewise, cerussite has
ol anatase up 1o 0.5 mm across occur spanngly with albite, quartz been wdentihied by X-rav diffraction as coatings on galena sped
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Figure 10, Stone chimneys at the Coal Hill vein.

Rossie, New York, as it appeared on 4 Decem-
her, 1997, looking north from the eastern end
ol the mine excavation. Photo by S, C, Cham-
herlain.

Calcite
|.

Fieure 1. Brecciated wall-rock cemented by
pink vein calcite, Coal Hill vein, lower ming
dumps. Photo by S, C. Chamberlain.
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Figure 12. SEM photomicrograph of albite on Figure 13. SEM photomicrograph of anatase
gquartz from the Coal Hill vein: magnification from the Coal Hill vein: magnification 500X,
600X, Canadian Museum of Nature specimen: Canadian Museum of Nature specimen: photo
photo by ;. Robinson. by (. Robinson.

Figure 14. Selected crvstal drawings of calcite
from the Rossie lead mines (from Whitlock,
1910a): (a and b) Type | habit: (c) Type |
crystals twinned on {0001 }: (d) Type Il habit: (e
and N Tvpe 11l habit: (g) Type Il crystals
twinned on {0001}: (h) Type IV habit: (i) Type
IV crystals twinned on {0001}, Forms: 0 =
=v=4R2 (6281}, m=m.=4R (4]}, R=P =
p. {1011}, 0 = OR {0001}, a {1120}, q {7071}, ¢
(0221}, K: = K: {2131}, : {7.2.9.11}, q: {2461),
S {4.6.10.1), = =2R11/4(15.7.22.4}, 32/35R1V/
4 {60.28.88.35]. b {1010}, v |8.8.16.3}, n. {5051},
o. (0112), =: {14.2.16.3), 1: [39.15.54.8)}. c.
(8081). t. [16.0.16.1), w: [3145), T: (4371}, k.
{10101} and Y): {19.10.29.6] (7).




Figure I5. Calcite from Rossie, New York. New

York State Museum specimen (#656), 6 cm in

maximum dimens‘on. Photo by S. C. Chamber-

lain.
Figure 16. Calcite from Rossie, New York. New
York Staie Museum specimen (#270.111,
Erastus Corning collection), 11.5 x 15 em. Photo
by S. C. Chamberlain,

Figure 17. Calcite from Rossie. New York.
Hamilton College specimen (#H62, Oren Root
collection), 19 cm in maximum dimension. Photo
by 8. C. Chamberlain.

Figure 18. Chalcopyrite on calcite from Rossie,
New York: 9 cm in maximum dimension. Origi-
nally from the Clarence Bement collection
(AMNH #7011), then the Edward E. David, Jr.
Collection (#65AK) and currently in the Steven
C. Chamberiain collection (#11607). Photo by
5. C. Chamberlain.,

fable 1. Other species from Rossie-type vein deposits.

Species (ccurrence Reference

Barite Ceneral occurrence Brown ( 1983), (uncontirmed)

Brochantite Coal Hill vein: oxidation product on chalcopynite ['his study

C hinochlore

Coal Hill vein: gray-green microcrystals with microcline and pyrite [his study

Covellite Locality 9, Redwood: microcrystals resembling indescent hematite Fhis study

Dolomite Macomb group mines: locality 5: 1-2 mm tan-white rhombohedra Buddington (1934), this study

Fluorapatite Coal Hill vemn: colorless 0.3 mm microcrystal; alpine assemblage Fhis study

Kaolinite Lo ahity 5: cream-white mucaceous crystal ageregates to 1| mm [ his study

Malachite Locality 9. Redwood: green film staining calcite Fhis study

Strontianite General occurrence Buddington (1934). (unconfirmed)

Sulfur Locality 5; subhedral microcrystals 10 0.5 mm on altered galena I'his study

Ntanite Mineral Point mine, pinkish brown microcrystals: alpine assemblage

s \.ll.ltjfﬁ.




Figure 19. Pale blue celestine crystals
to 2.5 cm on calcite from the Coal Hill
vein. New York State Museum collec-
tion (#28.3.1.2-4), field of view 9 x 12
cm. Photo by (. Robinson.

Figure 20. A 1.2-cm octahedral crystal
of green fluorite on calcite from Rossie,
New York. New York State Museum
specimen (Erastus Corning collection):
photo by S. C. Chamberlain.

Figure 22. SEM photomicrograph of cerian epidote
from the Coal Hill vein: magnification 450X. Canadian
Museum of Nature specimen: photo by G. Robinson.

Figure 21. A 1.2-cm
octahedral crvstal of
pale green fluorite with
hexoctahedral over-
growths from Rossie,
New York. This is
probably the specimen
figured by Whitlock
(1910b) from the
Erastus Corning
collection in the New
York State Museum
(#581). Photo by S. C,
Chamberlain.

Figure 23. Crystal drawing of fuorite illus-
trated in Figure 26 showing the formsa {100}, 0
{111}, v {731} and © {19.1.1} (from Whitlock,

1910b).
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i INUre COYLILD . I' L
| ¢m across | | L Nl ' 15 1
copper mine” (Browi
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and now the Erastus
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specimens have been collected from the

dumps at the Coal Hill vein by one of us (GWR) circa

!'J‘\El ]

Ebenezer Emmons prior to 1870 part ol

Cormine collection at the least two

stmiular but smaller Huornte

1970, and

Georgia Shaw, cirg the Pe

abodv Museum collection at
ral 200 cm) etched cubes of

Rll‘u‘\.LL‘ \;‘"-..'l.. '}I'Irl‘h

While these may have come from one of the lead mines, it is also

' SEVE large (10

pale green fluwonte labeled as coming from

possible that they are from either the Macomb or Muskalonge Lake




Table 2.

Irace element and stable-isotope analyses—Rossie-type vein calcites.

Sample

Mg Fe

White crvstal. zone |
LUmion Vein, Rossie
Hoslt

144 ) U=

NY

UNCLSS

}jii"‘l"ik' Cryvsia
Coal Hill Vein. Rossi

Host: gneiss

sl
. wiedl

Clute
|'|I"\.:

White ¢y
Y

IMing [.|~‘||-I-L'.-'~ Il

irble

mn

White crysta
Mineral Point, Hammond

1
1 eark o s
i{'-"\: IMArnic += YNeilss

NY

White cleavage
|""::.\.'l.:"-'- LM "11 \l"
f{..n! |

sdNAsLONe

White «
Fronten;
Draper Lake.

Hos!t

marble

i
W1 |
i

Purple ¢n
Kin

Cralet

Hoslt

gdon mine
la. Untano

marble +

ong

White clean
Ramsay mine

Carleton Place.
Host

dife

ed0 BN

sandv dolostong

White cleavage YO8
unnamed prospect
Fermov, Ontano

|'I|"'\:

marble

Zn, Co, Rb, Ni

clemental concentrations reported as ppm

sought elements: Pb, |

. Na

O) reported

S |

fluonte occurrences. neither of
| 889 Beck 1842)

I'wo samples of blue-gr

¥ 3 1 i # "y M » | 3
which 1s distant from Rossie (Kunz,

een and purple fluore collected from
the dumps at the Coal Hill vein electron

microprobe for trace Sr, Ba. K, Cl, Mg, Mn, Fe. Na and REE. The

blue-green sample was found to contain 221 ppm Si

were analyzed by
and the purple
sample, 1123 ppm Dy. Other than Ca and F. no other elements were
detected in either sample

Galena PbS

\fter calcite, galena 1s probably the best-known mineral from

”u.'

cube, occasionally modified by octahedron taces, though predomi

the Rossie veins most common crystal torm 1s the simple

nantly octahedral crystals are sometimes found embedded in

massive calcite. Dana (1869) illustrates more complex crystals.

exhibiting the forms {100}, {110}, {111} and |322}.

ds W L'” ds

spinel-law twinned crystals. Cubic crystals up to 15 cm are Known,

N

1
\.'I"

Vin Sr

hLR ()

L\. H-.l
PDB

and Whitney (1854) states that

hundred pounds™ were obtained from near the surface ol

Hill

Mineralogical Museum measures 30 cm across, with cubic crystals

||”||.\_ ‘. l'.l.

vein. One specimen preserved in the Harvard Umiversaty

1O |: LI

collections show large gray cubes with dull surfaces. similar 1

those collected from the dumps today, specimens with splendent

groups of crystals weighing over a

Although many of the galena specimens seen in museum

faces are present in the Oren Root collection at Hamiulton College.

I'he New York State Museum in Albany the Amencan Museum ol
Natural hstory Museum

the Canadian Museum of Nature in Ottawa. and elsewhere. Calcite

the Harvard Umiversity Mineralogica

1s often associated. and crystal aggregates ol these two minerals ;

-

cOImiImon

Emmons ( 1842) descnibed the occurrence of these specimens

Soon after the |Coal Hill] vein was opened, a large geode, o

I his

cavity termed a warer course by miners, was struck




Figure 25. Galena from Rossie, New York. New
York State Museum specimen (#2.6.1.1-27);
largest cryvstal is 7.5 em. Photo by S, C. Cham-
herlain.
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pure PhS. Trace amounts ol

Figure 24. Galena on calcite with minor sphaler-
ite and pyrite from Rossie, New York. Cana-
dian Museum of Nature specimen (#50932):
field of view 6 x 8 cm. Photo by (. Robinson.

Figure 26. Galena with sphalerite and calcite
from Rossie, New York. Hamilton College speci-
men (#HS, Oren Root collection): 14 ¢m in
maximum dimension. Photo by S, C. Chamber-
lain.

siiver have been reported (Whitney, 1854), but electron nucroprobe
trace clement analvses (thes study ) tor Bi, Ae. Cu, Fe. Zn. As. Sh.
Cd. Se. Te and Mn Enled 1o detect any of these elements in samples
trom seven ditlerent locahties (estmated  mmimmum  detedction
lmats tor the method used vaned Trom UM N ) ppm lon all
2000 ppm). However, 1CP-MS
analyses o two specimens in the New York State Musceum

clements excepl Bi. which

collection showed up to 289 ppm Mn. 50 ppm Ni. 3013 ppm Cu

and 1 ppm Co (M. Hawkins, personal commumication )




Figure 27. GGalena crystal

cluster, 6.4 cm, from Rossie,
New York. Joseph Politvka
collection; Wendell Wilson
photo.

Figure 28. Galena from Rossie, New York.
Harvard University Mineralogical Museum
(#95611): 6.5 x 10 cm. Photo by ;. Robinson.

Figure 29. A A5-cm crystal of pyrite from
Rossie. New York. New York State Museum

specimen (#208, Ebenezer Emmons collection);

Photo by S. C. Chamberlain.

Marcasite (FeS

Whitlock (1910a) reported the presence of microscopic crystals
of marcasite associated with chalcopyrite coating scalenohedral
faces of a calcite specimen in the collection of the Amencan
Museum of Natural History. A second specimen n the collection of
Richard and Elna Hauck of Franklin, New Jersey. consists of a
5-mm thick crust of botrvoidal marcasite partially coating a calcne

crystal

KAISILO

"'nll!l._ll'l*-'.""'["“- I"”'Ii" () _',.‘[L'L'f‘.!ﬂl'l tan colored crvstals of microchne

Microcline

occur rather abundantly with quartz and albite on the surfaces ol
altered granitic xenoliths at the Coal Hill mine. This mineral was
carhier msidentified by collectors as strontianite or stilbite. Micro
cline also has been observed as orange-pink adulana-habit crystals
up to 5 mm in length growing on the surfaces of calcite crystals
from pockets within the main vein. One such crystal was extracted

28




Figure 30. Selected drawings of galena crystals
from the Rossie lead mines showing forms:
T, O {100}, i {110} and 3/2,3/2 {322] (from

Dana. 1869).

r/"Ar method

1O 1NOSE 21ven 1o I{I.:l LII'Il.i. i.:"hil

1993). Mass spectrometry was performed using a VG 12008 mass
spectrometer equipped with a Daly detector operated in analog

-

Ar blanks consisted ol 2Xx 10 moles and the

s 36 was about | x 10 moles. Gas fracuons were

using a Coherent Innova 5 W Ar-ion laser operated in

multi-line mode. The results for the Coal Hill K-feldspar vielded a

plateau segment over 80.4% ol the "Ar released with an apparent
- ) | 2 A i ¥ } " ! &

age of 186.6 = 1.8 (20) Ma and an indistinguishable total gas age

of 186.2 = 1.3 Ma (Fig. 3%). We interpret the plateau age 1o be our

best estimate for the K-feldspars formation age. The age 15

calculated relative 1o an age of 53204 Ma tor standard homblende

MMHbB-1 (Samson and Alexander. 198

Pyrite FeS

s @ munor constituent 1in most of the Rossie-type veins in

dlEC W \.'”

formed crystals are not common. Beck

and Dana (1844a.b) descrnibe perfect, lustrous, cubic crys

1 & § ¥ 1 ] I 5 k)
tals modihied by vanous combimnatons of torms (kFig. 32).

of these appear to have been preserved in collections

Quartz Si0)

Quartz occurs abundantly as colorless prismatic crystals up to
2mm n length associated with albite. microchne and minor
anatase lorming drusy coatings on altered gramitic xenohths at the
Coal Hill vein. Excellent micromounts of this assemblage are still

collectable on the dumps

Smithsonite /nCO

Smithsonite 1s a major constituent of most of the gray-white
alteration coatings present on sphalerite specimens from the Rossie
veins. 1tis relatvely abundant an | u-..|||[_x Vil 18 1) near Redwood
where it forms pink. vellow and gray-white botryoidal crusts up to
| mm thick on and in altered sphalente. Collector-quality speci
mens are not known

Sphalerite /nS

Like pyrite, small amounts of sphalerite are common in virtually

Figure 31. Selected crystal drawings of pyrite
from the Rossie lead mines showing forms:
cube {010}, dodecahedron [011), octahedron
{111}, pyritohedron {120}, trapezohedron {121)
and diploid {241}, from Goldschmidt (1913)
and Dana (1837), redrawn with SHAPE com-

puter program 4.0,




Table 3. Trace element and stable-isotope analyses—selected gash vein calcites.

Sample

Mg Fe
White .‘r_'".\'l..|.| 46

Macomb fluorite mine

Macomb, New York

Host: marble

White '-_'1'_'~~1.:.:
\%]11\|'».L1!i'1]j_'L' i L||-u.' Huonte vemn
Jefterson County, New Yorl

Host: marble

White crystal
Black Creek bante occurrence

W estport, ( mtano

Host: marble

White crvstal
Galetta celestine occurrence
Galetta. Ontano

Hostl: marble

Pale vellow crystal
Yellow Lake roadcut
North of Oxbow. New Yor
Host: marble

i’.JIL' |.HC!1~.1L‘: LT *-Llf
Sterlingbush calcite cave
Sterlingbush, New York

Host: marble

Colorless crystal
Natural Bridee., New York
Host: marble

Gray-white crystal
Crawtord barite mine
Sharbot Lake. Ontano

Host: marble

White crystal (pre-fluorite
Gray crystal (post-fluonite)
Madoc fluorite mines
Madoc, Ontano

Host: various

645 ] 0

Vin : Other*

sought elements: Pb, U, Zn, Co, Rb, Ni. Cu, Y, Al, Ce, Na, S, Cl. K & Ba

elemental concentrations reported as ppm: 6''C and & O reported as

all Rossie-type veins, but seldom in collector-quality crystals. Most
sphalente n these deposits forms disseminated massive brown
clots or stringers in the calcite. though occasionally aggregates of
euhedral, yellow-brown crystals up to 3 mm may be found in vugs
with calcite and galena. An electron microprobe analvsis of one
sample from the Coal Hill vein gave Zn 63.43, Fe 3.12, Cd 0.21.
Hg 0.36, Ga 0.04. S 33.11, sum 100.27 weight % (Mn, Cu. Ag. Sn.

In, Se, Te and T1 were also sought but not detected)

Synchysite-(Ce) Ca(Ce.LanCO,).I

During the course of this investigation, REE-carbonate minerals
were observed as rare microscopic inclusions in calcite from
several Rossie-tvpe and related veins in both northern New York
and southeastern Ontario. However, at the Coal Hill vein,
free-standing crystals of synchysite-(Ce) have been found in
association with the albite-quartz-microcline-anatase assemblage,

as well as with calcite in vugs in the primary vein. In both instances

«« PDB

the crystals form colorless-to-pale pink tabular hexagonal individu
als up 1o 0.5 mm in diameter. Whereas such crystals are not
common. they easily may be overlooked due 10 their size and pale
color. An electron microprobe analysis of one crystal vielded a
composition of Ca, ,.(Ce Nd ., La .Y ,Pr, Sm_Gd, Dy nCO,).l

based on 7 anions and assuming 2 C and | F atoms

DISCUSSION

The ongin of Rossie-type veins has long been a subject ol
debate. The deposits are distrnibuted over a wide geographic area.
Yel arc charactenzed hj-. T'L‘II'I.H'thl} similar mineral assemblages,
structural relationships and geochemical trends in spite of diverse
host-rock lithologies. Stable-isotope and trace-element analyses of
calcites from RU"\\IL"I}F"‘E and related ;_'.i\h VEIn le’[‘hHl[\ (Brown,
1983: Dix and Robinson. submitted) are quite similar overall and
show no apparent correlation with sample color, host rock lithol

RALY




Figure 33. Pyrite on calcite, Rossie, New
York: largest crystal is 6 mm on edge.
New York State Museum specimen (#203,
Ebenezer Emmons collection): Photo by
S. C. Chamberlain.

Figure 32. Microcline (var. adularia) collected
from the dumps at the Coal Hill vein, ca. 1970
(GWR). Canadian Museum of Nature collec-
tion (#48268); the crystals are —~2 mm thick.
Stereopair photomicrograph by S. C. Cham-
berlain.

Figure 34. SEM photomicrograph of synchysite-
(Ce) on albite and quartz from the Coal Hill
vein; magnification 250X. Canadian Museum
of Nature specimen; SEM photomicrograph by
(>. Robinson.

ated with altered gneiss xenoliths at the Coal Hill and Mineral
Point veins most likely resulted from minor reaction of the
xenoliths with the .mneralizing solutions that deposited the vein

Related Deposits matenal. At the Coal Hill vein, the alpine assemblage 1s most

prevalent in altered granmitic gneiss, but 1s not confined to that

.

f
a8 "
-

Y : lithology. Less frequently. the same minerals occur on the surfaces

g 5 : of altered dionitic gneiss xenoliths, and microchne, clinochlore,
¢ , centan epidote and synchysite-(Ce) have all been identified as rare
accessory minerals in vugs within the calcite vein. In one instance

microcrystals of synchysite-(Ce) and quartz were observed grow
ing from the surface of an inclusion of bleached Potsdam (7)

d18 0 Sandstone

& s . " o " Electron microprobe analyses of samples from the Coal Hill vein
Figure 35. Comparison of 6 "0 and 6 "(

ranges for calcites from Rossie-type veins and
genetically related deposits.

prove all the elements essential to form the observed alpine
minerals are present in the host gneisses. Potassium feldspars in the
host gneiss and unaltered xenoliths contain approximately 10
atomic percent Na, whereas those in altered blocks contain an

order of magmitude less Na, suggesting Na was leached from them

ogy or geographic distribution. Figure 35 compares 0 "*O and 6 ''( 3

Unaltered plagioclase in the same samples varies from 0.2-0.3

iIsotope data for calcites from the localities given in Table 2 to those mole % anorthite, while altered plagioclase appears more sodic

from a number of nearby gash vein and other, probably related, with 0.02-0.2 mole % anorthite. Fresh biotite in the host gneiss and
deposits (Table 3). These observations suggest the deposits share a
common ongin (Uglow, 1916; Alcock, 1930; Fletcher and Farquhar,
1982; Brown, 1983: Ayuso er al., 1987; Carignan et al., 1997; Dix

and Robinson. submitted)

unaltered xenoliths contains approximately 0.26-0.33 atoms pfu
I, and alters to clinochlore. Similarly, fresh potassian ferropargasite
in the diontic gneiss contains approximately 0.3 atoms Ti pfu and
trace amounts of Ce and Sr, and alters to a mixture of calcite and

IhL‘ d][‘lT'lL'-l"\ I"IL' .1|h![l..' L{L!.-.i["[.f microcline .h\L"IHhLl:._‘L‘\ dssS00) L‘!||]4,1.L'}]|q,;1"|; similar in L“IHPU”‘]“HTI 1O Ih;li dcrn L'Ll |"r”1'n hH‘III'['L‘. hlﬂ
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Figure 36. Stone chimney at the Victoria vein,
Rossie, New York, as it appeared in October,
1986, looking north from the eastern end of the

Plateau age = 1866 +1 B Ma : . : .
_ v mine excavation. Photo by ;. Robinson.

Figure 37. Laser “Ar/"Ar age spectrum for

Coal Hill microcline.

Total gas age = 186.2 =1.3 Ma

with a lower Mg/Fe rano. Magneute, pynte, a ThO. polymorph

(probably rutile), zircon, apatite and monazite-(Ce) are present as
accessory munerals, but do not appear to be altered in the spec
Plateau region over 80 4% : F I

mens examined
MSWD of error weighted average = 0 89

It appears the alpine assemblage resulted from minor chemical
leaching of the host gneisses during vein mineralization, given the
analyses summanzed above, the fact that the amount of alpine
muneralization 1s proportional 1o the degree of alteration, and the

. . . : : : general absence of such mineralization at Rossie-type veins hosted
01 02 03 04 05 06 07 o0& 09 solely by Grenville marble or Paleozoic sediments. These observa-
Fraction of " Ar Released

tons as well as earlier petrographic studies (Smyth, 1903) show

29]




that the alteration 1s mummmal. which essentially eliminates the

* NOSL=-TOCKS dS 518

" . a g o = - . .
Immediale nificant sources 1or the major constitu

i i |
Based on lead 1sotope studies, Fletcher and Farquhar (1982)

have concluded that the Grenville basement 1s the most hikely
ource o1 ea n the mineralizing solutions. These authors Inierpret
ISOLOPIC vanabons in gaiena as retlecting a general Umiormity ol
l;f‘, ]"i 1N riamity ot | |"’-h n the Grenville gneisses I’?" |!1i‘-
V'S Pbh Pb plots dehine a secondary 1sochron which, by extrapo

lation, passes through the Central Metasedimentary Belt data held.

sUeeesiing these ncks mayv nave contnbuted |x'.!nj LD :I..lh.l WValem
Both of these authors and Avyuso (1987) note that the
secondary 1sochron probably represents a mixing line, and 1if so, a
second. more radiwgenic “end membel lead source was also
1N\ II

The present study allows the above hypothesis to be tested, since
t 15 the hirst ume an absolute age has been determaned for the
Rossie-type sing the relationship

i e 3
‘ W [

n he slope O the seconda sochron. AS and A8 are the
ecav constants of “"U and - 7U, respectively, 1, and 1, are the
production ages of the radiogenic leads, and a calculated slope ol
00773628 trom the data of Avuso er a OB 7). our age date of 186
Ma for 1. vields a corresponding value fort, ot 1.04 Ga, conhirming
the Grem in sediments as the most |1'“."'.1-h'!k' source ol |L'.1-1

Based on the avairlable stable<isotope and flud inclusion data
AVUSO | Y proposcd that Paleozoiwe basinal brines mu

orated down taults, where thev were heated and reacted with both

Precambrnan and Paleozoic wa rocks as thev convected LI[‘U._[[J.
Metals leached trom these rocks were deposited ,,i..:]:" Iractures
and ta 1P ooling, forming the Rossie-type veins. Cangnan

1997) proposed a similar model. but argued thai
downward-moving meteonie water rather than basinal brines was
responsible tor the hvdrothermal svstem based on Pb Pb data

|}I"-. .lrll! I'{"!.'ll."'l‘ll "‘-.Ir“] :IIL I.| i“:..|"~\.' |'|.1|.“-.|.:|r|'1.'n.|. Jdl |L'.I‘-': ""Jr [1"-"‘1"‘||"|'.'

sources lor mineralhizing | uids 1n Lhe (Nlawi 1 mbpavment r".lw\_'kt on

Hund inclusion and stable-iisotope data: MV T-type basinal brines
Canadian Shield-lhike brines. brnnes dissolved trom Ordovician
1‘“' I . 11 . L '-r:k 5\ 'LI

SUMMARY

[ll.fk. I‘:"\*u ¢ad mines and related g2ash ven ll'l']"""'-'"\ Such as the
Macomb and Muskalonge Lake NMuorite occurrences in northern

New York State are among the most famous early Amerncan

mineral locahities. The classic calcne, galena and fluonte spec

w

mens they produced are preserved i museums around the world
Ihe ongin of these deposits 1s best explained by a model of

downward-migrating fluids, which reacted both chemically and

isotopically with Grenvilhan gneisses and marbles. This reaction
tormed hydrothermal solutions that mineralized faults and gash
veins which developed 1n response 1o westward-translated stress
due 10 Acadian orogenesis. The muneralization may have been

ong-hived

i
i

ind episodic, and was active at least through early

"\.I\'x.,-_.'. e Lime
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WAVELLITE, FLUELLITE AND MINYULITE
FROM THE WILLARD MINE,
PERSHING COUNTY, NEVADA

Martin Jensen

Earth Science Consultants Associated

| 242 Glendale Avenue
Sparks, Nevada 89431

Joe Leising
1930 N. Cimarron

Las Vegas, Nevada 89149

A new occurrence for superb phosphate minerals has
recently been discovered at the abandoned Willard open-pit
mine complex near Lovelock, in Pershing County,
Nevada. Locally abundant specimens of large and
well-crystallized wavellite, fluellite and minyulite are
present in quartz crystal-lined vugs, along with other
minerals including native selenium, and a suite of

associated phosphates.

INTRODUCTION

A carbonaceous and sulhde-beaning shale honzon just barely
exposed at the bottom of the northernmost pit of the Willard mine
contains excellent wavellite, fluellite and minyuhite. Other minerals
present in attractive, smaller crystals or coatings include cacoxenite,
crandalhite, dufrenmite, gypsum, jarosite, native selemum and
strengite/variscite. The deposit is an excellent mineralogical ex
ample of an economic, Carlin-type gold deposit with genetically
associated supergene phosphate species.,

A brief sketch of this occurrence was mentioned in Jensen
(1999), discussing preliminary observations at the site. The current
paper presents a comprehensive and more specific descrniption of
the locality. along with photos of selected attractive specimens.

The site of this new discovery 1s located in the Willard distnict, a
former gold-producing region situated at the northern end of the
West Humboldt Range. The nearest town, Lovelock. 1s a sleepy and

peaceful ranching and farming community of about 2000 residents
Local physiography, typical of the Basin and Range mgh-desen
consists of flat, north-south-trending valleys and stark, intervening
mountains. About 10 km north of Lovelock, the Willard distnict
proper can easily be seen n the low foothills to the east ol
Interstate Highway 80, the main cast-west route across Nevada
Fairly recent operations there for low-grade gold ore were con
ducted in the late 1980°s. Two areas of muneralization were
exploited by open-pit methods and later treated by conventional
heap-leach technigues. All structures and evidence ol miming have
either been removed or reclaimed, and only the two open pits
remain relatively undisturbed. No restrictive barmers, gates, signs
or diversions are present. Access (o the mines i1s simple and
straightforward, and 1t 1s surpnising that the occurrence had not
been visited earlier by collectors. At the Coal Canyon interchange

1iJ-




Figure I. Willard mine area, view to the north;
the upper benches of the north pit are visible at
left-center. Photo by M. Jensen.
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(mile marker 112). one travels east on paved State Route 85 Y
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exactly 2.5 km to a well-graded gravel road turming off to the north
F'his secondary road gently curves into a small canyon passing the N
recontoured heap-leach pads and follows up a hillside to two small
open pits, a distance of 2.5 km. A solnary and dilapidated miner’s
cabin, probably dating from the early 1950°s, stands on a small
knoll between the pits. Vehicular access 1o both pits has been
bermed off, although off-road enthusiasts who frequent the area

have hand-dug bypass routes to gain entry

" ARIZONA

HISTORY

Mining in the Willard district was conducted on a small scale
beginning about 1905 (Johnson, 1977), predominantly for anti-
mony, with lesser amounts of gold, copper. and montmorillonite
clay recovered. The gold claims in the Willard group of mines at tion was probably guite small. In the mud- 1o late- 1980s, explora-
the western edge of the district were first discovered in 1915, but ton eftorts to delineate a possible low-grade, bulk-minable gold
the veins were not of significamt size. and Willard was “never deposit were undertaken by Western States Minerals Company.

known as a fighting camp™ (Paher. 1970). Up through 1951, gold The results of this work were apparently successful. because

and silver were mined in small quantities from numerous adits and mining was imbated soon thereatter. Two open pits. each about

shafts, but, from the sparse information available, the wotal produc- 200 m in diameter and 100 m deep, were developed in mid- 1989
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Figure 3. Fluellite crystals to 5 mm in a vug,
12 cm across, associated with variscite and mi-
nor wavellite. M. Jensen collection; photo by
Wendell Wilson.
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Figure 4. Fluellite crystals to 5 mm. M. Jensen
collection; photo by Wendell Wilson.

Figure 5. Wavellite hemispheres to 1.4 cm, in a
vug in jasperoid. M. Jensen collection; photo
by Wendell Wilson.

Figure 7. Minyulite tufts to 7 mm on clay-
coated drusy quartz. M. Jensen collection: photo
by Wendell Wilson,

Figure 6. Wavellite hemispheres (vellow) to
6 mm with white fluellite crystals to 6 mm and
red, iron-stained drusy quartz. M. Jensen col-
lection; photo by Wendell Wilson.




using standard dnll-and-blast techniques, and ore was then treated

on cyanide heap-leach pads for recovery of gold. Temporary

facithities consisting of tratler-stvle othices and a sheet-metal truck
shop were present on the site during the approximate two-year hite
of the mine. Government-mandated remediation of the site re

Ll‘l]ll-.'-.j another vear or so

GEOLOGY

Ihe rocks exposed in the Willard district include very shghtly
metamorphosed sediments of Triassic and Jurassic age. The pre
dominant lithologies include shale, sandstone and hmestone units
that. in general, stnke northwest and dip southwest (Johnson,

1977). The sediments range in color from orange and pink-brown
to gray and black. and have locally been ughtly folded and
contorted., prov iding magmhcent examples of tectomic deformation
lertiary ash-tlow tfls are found locally overlying the sediments
At least two fault-controlled structures are present at the mine,
and the ore deposils are clearly related 1o them. Broad. northeast
striking and northwest-striking zones of vertuically dipping sihicifi
cation are exposed in both of the open pits, and it 1s clear that these
features are associated with the gold mineralization. The structural
ZONCS appedr 10 be guite persisient and are m'H'IHT?HH..‘d ol brecciated
and silicified sediments cemented by massive, white to drusy

crystalhne quarntz. Old stopes along these quartz veins exposed

locally in the pit walls are indicative of areas where earlier mining
had taken place for high-grade ore. Mineralization was clearly not
confined only to the veins, however, for the surrounding sediments
are hydrothermally altered and contained low-grade gold. Nea
surface rocks are heavily oxidized, containing abundant lhimonitic
gocthite and jarosite coatings, stains and impregnations. The
oxidaton terminates at a sharp contact with fresh sediments at the

very bottom of the pit, and 1t 1s at this point that gold content
dropped and mining ceased. 1t 1s here. however. that the abundant

specimens of supergene phosphate minerals occur, and collectors

should be thankiul that mining x'..u;\pu! and L'x;_'un‘..;d this zone

MINERALOGY

Fhe Willard muine 1s mineralogically noteworthy in a number of
ways. It 1s the site of the hirst discovery of minyulite in Nevada; 1
has produced the world s largest crystals of Huellite and perhaps
also minyulite: and 1t has furmshed what are by far the hnest
quahlity specimens of wavelhte, fluelhite and minyulite ever discos
ered in the state. A total of 20 mineral species have been verified 1o

date. A1 of which are discussed below in alphabetcal order

Barite BaSO

Druses of colorless iranspareni. lustrous, tabular bante k1j\‘-E.'III"‘~
o 1.2 cm, hghtly coated with brick-red ron oxide, occur along a
large fault plane exposed at the south end of the very bottom of the

south pit. A than veneer of calcite coats the barite in places

(Fe . AH.APO.)OMOH)..-TSH.O

Within the wavellite-varniscite-crandallite assemblage. thin crusts

Cacoxenite

and individual spherules 1o 0.1 mm of bright yellow-orange to rust
brown cacoxenite occur sporadically. Viewed under the micro
scope, the typical velvety texture charactenstic of the species can
be seen, helping to differentiate 1t from other orange species such
as jarosite and goethite. The Willard mine has produced the finest
Nevada specimens of this species: totally covered surfaces 5 x 8 ¢cm
in size have been found. Cacoxenite is relatively late in the
crystalhizaton sequence, and may be found coating crandallite,

vanscite or wavellite

Calcite CaCO

Fracture coatings and rare vug fillings of late-stage calcite occur

i)

chiefly in upper. oxidized regions of the orebodies. The species 18
present as typical “cave deposit” encrustations consisting of colo

less to white, poorly crystallized crusts to 1.5 ¢cm thickness

Crandallite CaAl(PO,).(OH),-H.O
The earliest phosphate species to precipitate during the crystalh
zanon sequence 1s crandalhite, occurring in vugs directly upon

lustrous, drusy quartz crystals. Crandallite, as at other Nevada

hydrothermal occurrences (Candelaria mine. Esmeralda County,
and Silver Coin mine. Humboldt County), 1s present predomi

nantly as white to cream-whate. flattened. hexagonal crystals to 0.1

mm. The mineral 1s commonly totally overgrown with vanscite and

other species, and 1s observed only infrequently

Dufrenite Fe*'Fe ' (PO,)(OH).-2H.O
T'hin fracture coatings and vug himings of botryoidal, dark green
to black dutremite have been observed very rarely. associated with

radhal sprays of strengite, minute cubic crystals of pharmacosidenite,

and local sprays ol meungite

Fluellite AL(PO,OF.(OH) TH.O

Magnificent, mirror-lustrous crystals of colorless to pale laven
der fluellite have been found at the Willard mine. These are very
likely the best and largest examples of the species found n the
world. The first discovery of this mineral in the state was at the

Gold Quarry mine in Eureka County (Jensen er al.. 1995). There,

_\L'“n".t 1sh to paie¢ lavender crystals to 3 mm were ]"'f!'ll.illL ed from a
supergene phosphate zone at a very large Carlin-type gold deposit
It was believed at the time that specimens from that deposit were
probably the finest crystals of fluellite ever found. At the Willard
mine, much larger single crystals, some up to | ¢m and one partial
crystal to 1.5 ¢m, have been recovered. Although somewhat
isolated. several areas in the phosphate zone have been found
contaiming euhedral. textbook-perfect fluellite crystals. Surfaces

X 12 cm hberally covered with sparkling crystals averaging S mm

have been collected. Fluelhte 1s paragenetically late and may occur

directly upon lustrous quartz crysta

| s, on botryoidal white to green

strengite/vanscite, or associated with white o vellow wavellite
spherules. Incredibly beautiful micromount specimens, consisting

of exqusitely pertect fluelhite crystals balanced delicately upon

individual wavellite needles. with associated orange cacoxenite
and gray vanscite spherules, have also been found locally. Ex
amples of what appear to be cychically twinned fluellite crystals to

I mm, looking much hke diamond gemstones when they have been

faceted into the brilhiant cut shape, have also been found. These are
comprised of mterpenetrating crystals which are shghtly offset
from one another in a circular stacking arrangement that 1s repeated
around the orthorhombic c-axis

Other United States localities for fluellite include a single
specimen with crystals 1o 4 mm from the Carolina Pyrophyllite
mine, Randolph County, North Carolina (Dunn, 1977). and dull
white crystals to | mm from the Tuscarora mine. Rich County.

Utah (Robinson., 1993)

Goethite Fe" ' O(OH)

Limonitic goethite is a widespread and very common alteration
product occurring throughout all of the rocks exposed at both of the
open pits. Rust-brown to brown-orange stains, coatings and thin
fracture I'IHIIT:_*\ OCCul ;[‘Fls.'ult'llHI!hIT]I]} in the oxidized rocks above

the phosphate-bearning carbonaceous shale

CaSO,-2H.0O

A surprising occurrence at the Willard mine is excellent gypsum

Gypsum

crystals from the phosphate collecting area. With the exception of
the historical gypsum crystals with brilliant cuprite inclusions



found around the turn of the century at the deep copper mines of

Ely. White Pine County, the specimens from Willard are currently

the hinest Nevada i"'-.ii'||[‘ii."\ avatlable. Selected specimens occur as
floaters in a hvdrothermal orange-brown clay, and consist of
euhedral, doubly terminated, lustrous, colorless crystals to 5 cm
Gypsum also occurs quite commonly 1in many of the vanscite and

carly wavellite vugs as platy, lustrous, tlat-lving crystals forming

vlassy coatings over the underlying phosphate species

Jarosite KFe:(SO.)(0H)

Jarosite. hike :_‘-1-;'.5!'-'»" 15 dliso VETY "-’-h'|l._‘\-]'”-;.'..l-.1 acid-alteration
mineral in the oxidized upper zone of both open-pits. Druses of
typical rust-orange crystals to | mm coating fracture surtaces o
several centimeters occur commonly in the upper benches of the
northernmosi| pit Peculiar vellow-green 1o orange-vellow stains on
brecciated Juartz venu maternal exposed .l|n'l'_:' old ‘~|\"|'\._""- above the

phosphate collecting area are also jarosie

kaolinite

Orange-brown 1o white, non-swelling clay, presumably Kaolin

ALSHOAOH)

ie, 1s locally present as vug and fracture hillings in brecciated rock

s . e '
at the phosphate occurrence

Meurigite KFe: (PO )J(OH)-8H.O

Very rare clusters to 0.2 mm of radiating, pale yvellow meurnigite
crystals associated with strengite have been discovered on selected
dutrenite specimens. This 1s the third occurrence ol the species
from the state (other than the Gold Quarry mine., Eureka County
and the Silver Comn mune, Humboldt County ) and the wdentification

has been conhirmed by electron probe chemical microanalysis

KALIPO )JUOH.Fi-4H.O

11 1 i i
The Willard mune 1s the source of the best minvulite found n

Minvulite

Nevada: some truly remarkable preces have been produced. Along
the lower margin of the phosphate zone, quartz-hined vugs and
arge open Iracture surfaces have been found that are partally to
completely covered with dehcate radiating clusters to 1.3 ¢cm ol
superb minyulite crystals. The best specimens consist of numerous.,
isolated. silky-white to yellow “puttballs™ perched attractively on a
dark brown background ol goethite-stained drusy quartz crystals
Undulating fracture surfaces 10 x 20 ¢m decorated in this manner
have been preserved

Minvulite, hke fluelhite, 1s a paragenetically late mineral, and
may occur either alone, or with botryoidal strengite/vanscite on
finely crystallized wavellite spherules. Shightly larger clusters ol
minvulite, associated with sincosite, were discovered at the Ross
Hanmbal mine, South Dakota (Loomis, 1999), where about 150
tlats of matenal were collected. The only other Unmited States
occurrences appear 1o be the Lucin Hill, Lucin County. Utah,
vanscite deposit, where crystal spravs to 1| mm have been verified
(Gene Foord analysis, 1994), and the Van-Nav-San claims, Eureka
County, Nevada, where rare and very small specimens were found

(R. E. Walstrom, personal communication. 1999)

Pharmacosiderite KFe: (AsO,)(OH),-6-TH.O

Ihe only arsemic-bearing species vet observed at the Willard
mine. pharmacosiderite, has been found very rarely as pale vellow
green, 1solated cubic crystals no larger than 0.1 mm on a few
dufrenite specimens. Associated munerals include crystallized

strengite spherules and rare meurnigite

Pyrite FeS

Pyrite 1s a relatively common mineral at the mine. occurring
predominantly as rounded. anhedral. brassy. metallic masses to 2
¢m wholly enclosed 1in sihcihed carbonaceous shale breccias

exposed at the phosphate collecting site. Distinct, small, poorly

formed pyntohedral crystals have been seen locally. Sulfide-
bearing rocks, when found, are exceptionally hard and fresh, and
typically contain vugs of the crandallite-variscite-wavellite assem
blage. No other sulfides typical of Carlin-type gold deposits, such

as arsenopyrite or marcasite, have thus far been found at the mine

Pyrolusite Mn~O
I'vpical black dendrites, presumably pyrolusite, are locally com
mon on bedding surfaces of thin, pale brown, fissile shale exposed

in the upper benches of the northern pit

Quartz 510

Quartz 1s a widespread mineral at the Willard mine . occurring
for the most part along structurally prepared zones (faults) which
served as channelways tor minerahizing solutions. The species 1s
present as a massive replacement (silica flooding) of limestone
(Jasperoid), as stockwork veinlets cementing breccia fragments,
and as druses of euhedral hexagonal crystals to 4 mm. In the
|1§|.-\F‘~ wate zone. selected Jquartz vugs have been tound consisting
of brilhant drusy crystals locally overgrown with botrvoidal green
vaniscite and/or lustrous wavelhite hemispheres: these pieces typ

cally compnse very attractive specimens

Selenium Se

Another very surprising occurrence at Willard 1s the native
selenium crystals found in the phosphate zone. This constitutes the
third verified Nevada occurrence, including the Gold Quarry mine,
Eureka County (Jensen et al.. 1995) and the mopungite occurrence
Churchill County (Wilhams. 1985). At the Willard mine. very rare
specimens have been tound consisting of isolated. radiating clus
ters to 0.1 mm ol lustrous, black acicular crystals associated with
various crystalhized phosphate minerals. Incredibly beautitul pano
ramas under the binocular microscope are provided by radiating
clusters of pale vellow wavellite crystals overgrown with spiky
black selenmum needles. which are. in turn, decorated with 1solated

spherules of orange cacoxenite and yellow-gray strengite/vanscite

Strengite FePO,-2H.O

'he iron end-member of the variscite-strengite senes has been
verified by electron probe chemucal microanalysis techniques on
selected specimens from the phosphate zone. Two particular
examples were submitted for testing, one consisting of 1solated
white spherules to 1.5 mm in vugs in a pecuhar dark brown host
rock, and the other consisting of glassy. radiating crystalhized
eroups 10 2 mm associated with dufrenite. meungite and
pharmacosidente. Undoubtedly. strengite, or ron-dominant ex
amples of the series. occur more commonly. however, specific
identification without microchemical data may be quite ditficuli
Visually, it 1s possible that the white to gray and colorless examples
of variscite may actually have Fe>Al but this hypothesis has nol
been thoroughly checked.
Variscite AIPO,-2H.O

I'he finest specimens of vanscite at the Willard mine consist ol
pleasing green botryoidal crusts to 2 mm thickness himng quarnz
vugs in samples of silicified, sulhide-bearing carbonaceous shale
Most druses are smooth although a few examples exhibiting
coalescing crystal faces occur. lrregular, hummocky surfaces 20 x
20 ¢m totally covered with variscite have been found. At other
locations in the phosphate zone, wide variations in color may be
seen, ranging from pale green and pale blue, to gray-white and pale
pink. The species generally formed early in the crystalhzation
sequence. and underlies most of the other phosphate minerals,
although a second generation deposited upon wavellite crystals has

been seen rarely. Particularly attractive specimens, consisting ol

Wy




isolated. perfectly crystalhzed wavellite spherules perched upon

drusy green variscite, are noteworthy

Wavellite AL(PO,),(OH.F),5H.0
By far the most abundant and well-crystallized phosphate

species at the Willard mine 1s wavelhite. Specimens ranging from

micromounts up to surfaces 30 x 30 cm totally covered with

crvstals have been found. The most common habit for wavellite,

as spherules, 1s well represented at the mine, although single
crystals, “bow-tie” groups, and “jackstraw™ masses also occur

I'he largest complete hemispheres vet found are 1solated. com
pact clusters 1.6 cm in diameter consisting ol coarse, euhedral
crystals resting in handsome Juarts lined YUES I hese specimens
will easily be ranked as the finest examples of wavellite ever
found in Nevada. Even larger spherules, to 2.3 ¢cm, have been
seen, but these have unfortunately grown across the vugs and
break in half when exposed. Although much smaller, the clusters
of single and “jackstraw™ crystals comprise similarly beautiful
pieces, especially when viewed under the microscope. Some
examples consist of brilhant, transparent, clongated crystals,
commonly aesthetically associated with greemish vanscite, or
ange cacoxenite, and/or white crandalhte. Most wavellite 1s
snow-white to nearly colorless, although straw-yellow and pale
green vanations also occur. It appears that two generations of
crystallizanon have taken place, the hirst as rare, very large and
coarse hemispheres and crystalhzed fracture fillings, tollowed
later with smaller, but much more abundant hemispheres, “jack
straw masses, and single crystals. Common specimens of the
later generation of wavellite may be easily collected. the hem
spheres typically ranging from 5 to 8 mm in diameter, either as
isolated clusters or complete vug fillings. Paragenetically, wavellite
occurs either on quartz, crandalhte, and/or vanscite, and/or may
be overgrown with later vanscite, cacoxenite, jarosite and/on
goethite

An extremely interesting occurrence of wavellite epimorphs
alter tluellite crystals was discovered in a large vug system about
20 x 20 x 10 ¢m in an intermediate region between the tluelhite and
wavelhte zones. Here, milky-white, linely crystalline wavellite was
found forming perfect hollow casts after euhedral fluellite crystals,
some 1o 6 mm. Perched delicately inside a few of these epimorphs
are bnlhamt radial sprays 1-2 mm across of colorless acicular
wavellite crvstals. A total of about one dozen specimens were

1l - |
cOonecieq

DISCUSSION
The presence al the W

ard mine of well-crystalhized supergene
phosphate minerals 1s nol umgue among sediment-hosted dissemi
nated gold mines in Nevada. Assemblages of phosphate minerals

have been noted at more and more of these important deposits

across the northern halt of the state, and 1t 1s very likely other
occurrences have already been exposed but have been overlooked
during miming. What makes the Willard mine significant 1s the

wavellite/fluelhite/minyulite mineralogical association, an assem

blage noted at all the important Australian occurrences for these
species (Henderson, 1981), but not previously found anywhere else
in the world. With this new Nevada discovery, it would seem
reasonable to hypothesize that there 1s a geochemical regime in
which the formation of these three species i1s preferred, given what
must be a relauvely simple phosphorus and slightly fluorine
bearing hydrothermal fluid environment. Although wavellite is a
somewhat widespread mineral found in many different geologic
environments, the occurrence of fluellite together with wavellite is
much more restrnicted. It may thus be suggested that where both
Wave

e and fluellite have been found, the third member of the

association, minvulite, may also very likely be present. Careful

examination in these cases 1s important because wavellite and

minyulite often closely resemble one another

Within the remnant shale bedding exposed in the phosphate
collecting area at the Willard mine, there also appears to be a crude
stratigraphic zonation with respect to the phosphate species and
their abundance. At the top of the sequence of brecciated, carbon
aceous, and silicified shale, in a zone about 1 meter in thickness,
wavellite and green vanscite have been found to predominate
Toward the middle of this section, white strengite/vanscite, with
fluellite and lesser wavellite, occur. Near the base of the sequence,

minor white strengite/vanscite and wavellite are present, associ

ated with locally abundant minyulite. At the current ime, 1t 15 nol
known 1if this apparent zonation i1s umque only to the Willard
occurrence, or if a similar spatial distnbution exists for these
species at other locahities

A long-standing point of controversy exists among economig
geologists as to the ongin of gold in Carlin-type ore deposits. Some
contend that the gold was contained in adjoining host rocks and has
simply been mobilized by large. convective geothermal (hot springs)
systems and reprecipitated along lavorable structural zones In
chemically permeable environments. Others contend that the gold
has been brought in from external sources, such as intrusions. It 1s
not the intention of this paper to resolve this controversy: however,
based upon purely mineralogical observation, the evidence for a
simple in-place geothermal mobihzation and reprecipitation cer-
tainly seems the most reasonable. At the Willard mine phosphate

minerals are confined to “dirty” shales which have been prepared

by faulting and then invaded by geothermal fluids. Durning alier-
ation, circulating solutions may have concentrated the trace phos
phate (and lesser Se) present in these rocks and concomitantly
produced leached textures and open-spaces for subsequent
reprecipitation of the same elements in stable “micro-environ
ments (vugs). Gold may similarly have been concentrated. Com
paring this process to a much larger paleogeothermal system, such
as the Gold Quarry mine, BEureka County, Nevada (Jensen er al..
1995), leaching of a much larger volume of very “dirty™ sediments

(containing Au, As, Hg. Sb, P. U, V, Mo, Se. Cd. Pb, Zn, Cu, etc.)

led to the subsequent development of a very wide vanety ol

secondary and supergene mineral species. It surely seems possible
that this mechanism may indeed be responsible for the presence ol
the wonderful mineral specimens now being found in these types

ol dcpii\llh

As a matter of speculation, if there is a genetic connection
between the presence ol supergene phosphates hosted in shaly
sedimentary rock sequences and economic concentrations of gold,
these minerals may possibly provide another tool 1o guide explora
ton efforts. (Has this concept been considered in regard to the

well-known Australian phosphate occurrences?)

CONCLUSION

An interesting new locality for an assemblage of phosphate
minerals has been identified at the Willard mine and now docu
mented. In addition to producing a number of well-crystallized

specimens of interest to collectors, both for display-quality pieces
and micromounts, the locality 1s another occurrence of supergene
phosphate minerals in a sediment-hosted, epithermal, Carlin-type
gold deposit. Although most workers appear to believe that these
types of deposits are relatively devord of interesting minerals, 1t
seems that the opposite may actually be more the case. and that
these geologic systems warrant much closer attention by mineralo-
gists. It can also be illustrated by the current example that, by
conducting detailed examinations, combined with subsequent hard
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(GERMANIUM-RICH BEUDANTITE FROM
TsumeB, NAMIBIA

Jens Gutzmer and Bruce Cairncross
Department of Geology
Rand Afrnkaans Umversity
PO Box 524
Auckland Park 2006, South Africa

Several specimens of a germanium-rich beudantite crystals
to 1.5 cm, which are regarded as the finest in the world, have
been found in old collections of Tsumeb, Namibia, minerals.

INTRODUCTION

Beudanute (Pbke “(ASO NSO, OH),.. Mandanno, 1999) 15 well
known from the Tsumeb mine in Namibia as euhedral pseudocubic
and (more commonly) pseudo-octahedral crvstals (Pinch and Wil

son, 1977). The crystals can also exist as very thin pseudo

hexagonal platelets such as those described here by us. The crystals

display a wide range ol colors, trom colorless to pale vellow, green

amber o dark red. Some of the finest examples were found

associated with carminite: another associated species 1s leprdocrocite

(Gebhard, 1999). Beudantite was tairly common in the second

oxidatnon zone at Tsumeb and specimens. although not plentiful,

were readily available during the mid to late 1970°s. These

beudantites are il.'j_’.lil.L‘J as the himest in the world. The |.:|'I_*_’L‘H".

reported beudantite crystal 1s 1.5 ¢cm and was reportedly

misidentified and sold as siderite because of the brown color and

large s1/x

Figure 1. SEM image of an 80u germanium-
rich beudantite crystal. Desmond Sacco collec-
tion: Jens Gutzmer photograph.

i

GERMANIUM-RICH BEUDANTITE

Gebhard (1999) notes the presence of GeO. in one beudantite
sample, proposing (without a tull descniption or IMA approval)
that it constitutes a new mineral to be named “germanium
beudantite.” Elsewhere he refers 10 “Ge-beudantite™ as merely a
vanely

The germanmmum-nich beudantite he refers to was the only
specimen known to exist untl early in 1999 when an old (pre
1975) specimen in the Desmond Sacco collection was wdentihied as
being somewhat unusual and subject to the analyses that we report
on here

Fhe specimen was acquired in the early 1970°s. It is a 7 cm
matrix specimen (Fig. 3) partually coated by dozens of extremely
tabular. transparent pseudo-hexagonal golden/amber-colored crys
tals (Fig. 5). Associated minerals are quartz (Fig. 4) and wulfenite

I'he beudantite was first identified using X-rav powder diffrac

ton analyses and then subjected to scanming electron microscopy Figure 2. Concentrically zoned growth patterns

in a small crystal of germanium-rich beudantite.
I'he bar scale represents 50u. Desmond Sacco
collection: Jens Gutzmer photograph.

(including gualitative elemental analysis by EDS). Quantitative
chemical analyses were obtained by electron microprobe analysis

(WDS). All analyses were conducted at the Centralized Analyucal




Figure 3. Several dozen golden/amber
crystals of germanium-rich beudantite
partially coating a dark, oxidized ore
matrix. The field of view is 6 cm. Desmond
Sacco collection: Bruce Cairncross pho-
tograph.

Figure 4. Close-up photomicrograph of a
single 3-mm crystal of germanium-rich
beudantite. Desmond Sacco collection;
Bruce Cairncross photograph,

Figure 5. Photomicrograph of quartz associ-
ated with a mass of intergrown, extremely
tabular, pseudo-hexagonal germanium-rich
beudantite crystals. The quartz is 6 mm.
Desmond Sacco collection; Bruce Cairncross
photograph.

Rand Alnkaans Umversity in Johannesburg, South for gallobeudanute, PbGa [(ASO,)L(SO)H|AOH),. where gallium

substitutes tor wron 1in the beudantite structure (Jambor e al., 1996)

clectron microscopy revealed the pseudo-hexagonal Another interesting aspect ol the chemistry 1s the very sullate-poor

I the crystals but an absence ol basal cleavage (kFig. 1) composition and the apparent deficiency of wron in the germanium
me gramns show hine concentric growth zonming (kFig. 2) rch beudantite structure. Since detailed microprobe work did not

Electron microprobe analvses of 10 single spots gave an

average reveal the presence of any other element in substantial amounts,

composition of 21.2 weight % Fe.O,. 33.4 weight % PbO, 5.2 this dehciency was assumed to be due to the presence of H* o
) |

weight % GeQ., 2.1 weight % SO,. and 21.1 weight % As.O H.O" catons.

as also H']"UIIL‘ti for the sultate-tree beudantite
‘hl’!':lll

amounts of Cu and, interestingly, Sb were detected. Ge analog. segnitic
contents ranged between 3 and 4.5 weight %, similar to concentra Interestingly, a third matrix specimen of germanium-rich
tons reported by Gebhard ( 1999), although somewhat less than the beudantite was discovered in September 1999 while this shon
maximum of 6.5 weight % Ge reported from microcrystals of “Ge report was being prepared. This specimen measures about 6 ¢cm and
beudantite” (Gebhard. 1999) 1s in the Karl Messner collection in Johannesburg. The crystals are
I'he best formula calculated from the available data is identical i habit and color to those analvzed from the Sacco

H.PbFe lOHYWASO v HGeO ) HASO ). | specimen. This third example was also obtained dunng the mid-
1970

. : It appears therefore that there may be more of these
Fhis formula was calculated assuming that Ge substitutes as :

specimens in Tsumeb collections, hence the publication of this

germanate amon for sultate and arsenate as suggested bv Gebhard e l . f
' ' short note to aid in its dentification

(1999). This substitution mechanmism 1s different from that found
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ABSTRACTS
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DESCRIPTIONS

J. A. Mandarino
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of the International Mineralogical Association
and
Curator Emenitus
Department of Mineralogy
Rnr} al Ontano Museum

100 Queen’s Park

Toronto. Ontano, Canada MS5S 206

Tegengrenite I'rigonal

(Mg,Mn),Shi(Mn* Si,Ti), .0,

Locality: Jakobsberg, Filipstad distnict, Viirmland, Sweden (Lat
39.83° N, Long. 14.11° E)

Occurrence: In a manganese-iron deposit in marble. Associated
minerals are: hausmannite, calcite. brucite, dolomite. clino
humite, kKinoshitalite, copper, barytocalcite, bindheimite and
cerussite

General appearance: Euhedral 1o subhedral crystals (up to 1 mm
ACTOSS )

Physical, chemical and crystallographic properties: Luster: sub-
adamantine. Diaphaneiry: translucent. Color: deep ruby red
Streak: not given. Hardness: not given. Tenacity: not given
Cleavage: none observed. Fracture: conchoidal. Densiry: could
not be measured. 4.58 g/cm (calc.). Crystallography: Trigonal,
R3 or R3, a 16.196, ¢ 14948 A, V 33957 A'. Z 42. c:a =
0.9229. Morphology: pseudo-octahedra probably consisting of
{001} and {201}. Twinning: the pseudo-octahedra consist of
eight twin domains. X-ray powder diffraction data: 4.98 (20)
(211, 003), 3.052 (33) (140, 214), 2.608 (100) (241, 143, 125).
2162 (28) (244). 1.6652 (30) (363, 075). 1.5313 (26) (820).

1.5273 (29) (428). Optical data: In reflected light: gray.

legengrenite

practically 1sotropic, orange-red internal reflections sometimes
seen. R: (10.4 %) 470nm. (10.0 %) 546nm, (9.9 %) 589nm
(9.8 %) 650nm. Chemical analytical data: Means of 35 sets of
electron microprobe data: MgO 21.83, MnO 25.76. Zn0O 2.66,
ALLO, 0.76. Mn,O, 8.12, Fe, O, 0.78, Si0, 1.70, ThO, 1.40,
Sb.O, 36.13, Total 99.14 wt.%. Empirical formula: (Mg
MING o ZN 01 ) 1190 Wl MG S ae Tl e AL 0l € 0 ben 100 e Reela-
tionship to other species: It is chemically related to filipstadite
Mn,(Sb,’Fe ' )0,. and both are structurally related to spinel
Name: For Felix Tegengren (1884-1980), a renowned Finlandic
Swedish economic geologist who wrote large volumes on the
ore deposits of Sweden and China. Comments: IMA No. 1999
002. The drawing given here 1s based on the probable forms
1001} and {201} which produce a pseudo-octahedron
HOLTSTAM. D. and LARSSON. A.-K. (2000) Tegengrenite, a
new. rhombohedral spinel-related Sb mineral from the Jakobsberg
Fe-Mn deposit, Virmland, Sweden. American Mineralogist 85
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Tumchaite

Monochnic

Na,(Zr,Sn)Si,0,,2H,0

Locality: The Vuorivarvi massif on the north shore of Vuorivarvi
LLake. North Karelia, Murmansk Region, Russia

Occurrence: In a sample from a bore hole which crosscuts veined
dolomite-calcite carbonatites. Associated manerals are: calcie
dolomite, a serpentine group muneral and pynite

General appearance: Tabular crystals (up to 0.2 x 1.2 x 2.5 mm)

Physical, chemical and crystallographic properties: Luster: vitre
ous. Diaphanerry: transparent 1o translucent. Color: coloriess to
white. Streak: white. Luminescence: nonfluorescent. Hardness
VHN,, 410 kg/mm-, Mohs close 1o 4

Cleavage: [ 100} pertect. Fracture: uneven. Densiryv: 2,78

Tenaciry: very brittle

g/lem’ (meas.). 2.77 g/lem' (calc.). Crystallography: Mono
climc, P2/c.a9.144 b8 BIB. ¢ TS3TA. P 113227, VSSE49 A,
Z 2. ab:e = 1.0370:1:0.8547. Morphology: {100}, {hOl}.
{hkl}: tabular on {100} and elongated along [001]. Twinning
on | 100}. X-ray powder diffraction data: 8.40 (10) (100), 5.38
(D) (111, 4008 (111).3.401 (9)(202). 2902 (9 (211).2.772
(7) (302), 2.691 (9) (131), 2.190 (7) (313, 411). Optical data:
Biaxial (=), a 1.570, 3 1.588. v 1.594, 2Vimeas.) 60", 2V(calc.)
59°; pleochroism X = greenish gray. Y = Z = colorless: Y = b,
Z n ¢ = 3. Chemical analytical data: Six crystals were ana
lyzed by electron microprobe (6 to 10 analyses per crystal). The
data from one crystal are: Na,O 13.72, CaO 0.15. MnO <0.02
FeO <0.02.Y.0, <0.1,. $i0, 52.71. ThO. 0.35. Zr0O, 2041, Sn0O
5.73. HIO, 0.60, Nb.O, <0.05, H.O (7.86). Total (101.53) wt.%
H.,O was calculated to give 2(H,O). Empincal formula
(Na, ,:Cay 0 e 06280 2650 17 Tho oo m Jon w63 0001 2.00H,0. Re-
lationship to other species: Isostructural with penkvilksite- 1M
and 1s chemically related o viasovite
Name: For the Tumcha River, near the Vuonyarvi massit. Com-

ments: IMA No. 1999.(4 ]




SUBBOTIN. V. V., MERLINO, S.. PUSHCHAROVSKY, D. Yu..
PAKHOMOVSKY, Ya. A, FERRO, O., BOGDANOVA, A. N
VOLOSHIN, A. V., SOROKHTINA. N. V., and ZUBKOVA
N. V. (2000) Tumchaite Na(Zr.5n)S1,0,,-2H.O0—A new min
eral from carbonatites of the Vuorniyarvi alkali-ultrabasic mas

sif, Murmansk Region, Russia. American Mineralogist 88

Vergasovaite Orthorhombic

Cu,0l(M0o.5)0,(S0,)
Locality: The tumarole “Treschina™ in the northern part ol the
central fumarole held of cone Il of the Northern Break ol the
Large Tolbachik Fissure Eruption, Kamchatka Peminsula, Russia
Occurrence: Formed by sublimation from fumarole gases (lem
pPCralures SOt 1707°¢ Associated minerals are: chalcocvanite
dolerophamite, cuchlonne. tedotovite, tenorite, cuprnan angles
ie and gold. It forms directly on chalcocyamite and dolerophamite
General appearance: Rare single crystals (up to 0.3 mm) and as

intergrown crystals forming radhating aggregates (up to 0.6
Physical, chemical and crystallographic properties: Luster: given
as vitreous, but the opuical data indicate adamantine. Diaphanein
transparent. Color: olive-green. Streak: hght vellow, Lumines
ence: non-tluorescent. Hardness: VHN.. 357 kg/mm-. Mohs 4
casurements subparallel to (0O10) gave St S'A). Tenacit
brittle. Cleavage: not observed. Fracture: uneven. Densin
could not be determined. 4.39 g/cm’ (calc.). Crystallography:

Orthorhombbie. Pama. a 7420 06.74). ¢ 13548 A VATTH A"

r / 11007 1:2.00098 "'mi~'=‘|‘i'l-|:-.*'_"u the followinge forms
'l ¥ I|I-| |5':|-| il1|§ :i:'|'| |:1| !l'I - jr\\
5], Twinning: none menuoned. X-ray powder diffraction

data: 3.59] (60) (020), 3.342 (600 (113). 3.077 (100 (104)

3 -L;‘ () |||:-. | 12 L -;!”l. i 54 1§ 1_-\||| L L (5L} :{:;I

Optical data: Opucal character unknown, indices of refraction
are hmgher than 1.9; pleochroic with olive-green and the
hirection perpendicular 1o vellowish to brownish green
entation not given. In reflected hght: gray with ubiguitous
tht green to colorless internal reflections, anisotropism masked
by the internal retlections, hireflectance measurable but not
discermible, pleochroism absent. R,. R.: (9.85, 11.69) 470 nm
94, 11.01) 546 nm. (9.22. 10.76) 589 nm. (9.00. 10.48) 650
nm. Chemical analvtical data: Means of 18 sets of electron
microprobe data (9 for PbO): CuQ 49581, Zn0O 1.76, PbO .63
SO, 2144, MoO), 25.29, V.0, (.88, Total 99.81 wi.%. Empin
al formula:(Cu, .Zn, . .Pb. . hs 00O, ol{MO, 1S, o Vot 0O,
SO, Relationship to other species: It i1s the first known
mineral which contains Cu, Mo, S and O as 1ts main elements
ind it 1s isotypic with synthetic Cu (O(Mo0),)
Vame: For Dr. Lidia Paviovna Vergasova (1941-), Institute of
volcanology of the Russian Academy of Sciences. Petro

paviovsk-Kamchatskn, Russia, in recogmtion of her contribu

Lions o the |x||||-L-1,|inr'_‘f\ ol volcanic exhalates ol i\‘lﬂlk,'h.l[L..l in

eneral and w the muneralogy of the Tolbachik region in
particular. Comments: IMA No. 95-009

BYKOVA, E. Y.. BERLEPSCH, P. KARTASHOV. P. M..
BRUGGER, J., ARMBRUSTER. T.. and CRIDDLE. A. ]

(1998) Vergasovaite Cu Ol(Mo SO NSO, Schweizerische

mineralogische und petrographische Minteilungen 78, 479488

Wallkilldellite-Fe

Hexagonal

(Ca,Cu)Fe|(AsS1O,(OH) I18H,0O

Locality: The Roua mine, Alpes Mantimes, France

Occurrence: In a copper deposit. Associated minerals are: cupnite

native copper. native silver, algodomte, domeykite. djurlente
Koutekite, ohvenite, malachite, pecoraite, Kollanite, janggunite
calcite and ankerite

General appearance: Spherules made up of thin plates tabular on
{OO1 } (up 1o 0.1 mm n diameter)

Physical, chemical and crystallographic properties: Luster: vitre
ous to resinous. Diaphaneity: translucent. Color: brown yellow
Streak: light brown. Luminescence: nonfluorescent. Hardness
210 3. Tenaciry: traeile. Cleavaee :HH]: pertect Fractre: nol

292 g/cm’ (calc.)

mentioned. Densiry: 3.0 g/em’ (meas.)
Crystallography: Hexagonal, P6 /mmc, P6.nc or P62c¢, a 6.548
c 2321 AL VBIO9 A Z ). ca 3.5446. Morphology: only
{OC] ] was observed. Twinning: none mentioned. X-ray ;mu'drr
diffraction data: 11.600 (100) (002), 5.670 (80) (100), 3.275
(TMHTINY. 28501114, 276001504202, 2547 (1) ( 204).

2321 (10) (00100, 2,139 (10) (120), 1.641 (25) (307). Optical

data: Umaxial (=), w 1.750. £ could not be determined because
ol the thinness of the plates, pleochroism strong. O = brown
E = hight brown vellow. Chemical analytical data: Means ol
ning sets of electron mucroprobe data: CaO 13.68, FeO 27.25,
CuO 2.04. Si10., 1.27. As. 0. 30.03. HO (25.73). Total ( 100000
wt.%. H.O calculated by difference. Empinical formula
(Ca,- LU, ..) Fe. - AS, o ) ) (OH) | . 38H.0)
Relationship to other species: It 1s the Fe-dominant analogue
of wallkilldelhte, Ca,Mn (AsO )L (OH).-18H.0

Yame: For the chemical relatonship to wallkilldellite. Ca,Mn
(ASO )J(OH) - ISH.O. Comments: ITMA No. 1997-032. The
subscripts of the empinical formula presented here are some
what ditferent from those given in the paper. The name
approved by the CNMMN of IMA is wallkilldellite-(Fe) not
wallkilldellite-Fe as given in the paper by Sarp er al. (1999)

SARP. H.. MARIL. G.. and CHIAPPERO. P-J. (1999) La wall
killdelhe-Fe. (Ca.Cu) Fe JtAs.SHO,|(OH).- 18H.O. un nouveau
mineral de la mine de Roua (Alpes-Manumes, France). Riviéra
Scientifigue 1999, 5-12

Xenotime-(Yb)

[etragonal

YbPO,

Locality: The SHE-5 pegmatite of the Shatford Lake pegmatite
group, Township 16, Range 15 EPM, southeastern Manitoba,

SOmE., 3584800mN

- %
%

Canada. The map coordinates are 3
Zone 15U on the Rynerson Lake map sheet (52/1.16)
Occurrence: Associated minerals are: ferman muscovite, albite,
microchne, quartz and ferrocolumbite
General appearance: Granular aggregates (up to 50 pm across)
and as separate small grains (up to 20 pm) in clots of ferman
muscovile
Physical, chemical and crystallographic properties: Luster: vilre
ous. Diaphaneity: transparent. Color: colorless to pale yellow
ish or brownmish. Streak: white. Luminescence: nonfluorescent
Hardness: could not be determined. Tenaciry: brittle. Cleavage
not observed. Fracture: uneven. Density: could not be mea-
sured., 5.86 g/cm’ (calc.). Crystallography: Tetragonal, 14, /amd,
a 6.866, c6.004 A, V2830 A, Z 4, cra =0.8745. Morphology
no torms were mentuoned. Twinning: none mentioned. X-ray
powder diffraction data: 4.515 (7) (O11). 3.437 (10) (020).



2730 (3) (121). 2.556 (8B) (112). 2.138 (3) (031). 1.760 ()
(132). Optical data: Uniaxial (+). @ 1.717, € 1.802, nonpleo-
chroic. Chemical analytical data: Means of three sets of
electron microprobe data on one of the grains characterized by
X-ray diffraction: Y.,O, 8.75, Gd.O, 0.26, Tb,O, 0.19, Dy.O
.72, H0,0O, 0.94, Er.O, 8.29, Tm.O, 2.86, Yb.O, 36.37. Lu.O
7.12, PO, 27.25, Total 95.75 wt.%. Empinical formula
(Yb, .Y, wEr, Ly, Dy, .« Tm,  Ho, )y, ol PO,), . Relationship
to other species: The Yb-dominant analogue of xenotime-(Y)

Vame: For the relationship to xenotime-(Y). Comments: IMA No
1995-049

BUCK, H. M., COOPER. M. A, CERNY, P.. GRICE. J. D., and
HAWTHORNE. F. C. (1999) Xenotime-(Yb), YBPO.. a new
mineral species from the Shatford Lake pegmatite group
southeastern Manitoba, Canada. Canadian Mineralogist 37,
| 3031306

Zalesiite Hexagonal

CaCu,[(AsO,),(AsO,OH)OH).]-3H,0

Locality: The Zilesi (formerly known as Valdek) uranium deposit.
approximately 25 km NW Jesenik and 8 km SW of Javornik,
Rlu'hlu.-halw ihﬂ_\ Mis.. Northern Moravia, Czech Rc[*uh%‘u

Occurrence: In cavities of silicified rocks. Associated minerals

are: chalcopvrite, chrysocolla, chinoclase, comchalcite, ervth-

rite. malachite, metanovacekite. metatorbernite, novacekite,
tyrohte, uranophane and zeunerite

General appearance: Minute acicular crystals (up to 0.1 mm long
by 2 1o 10 pm wide); compact aggregates up to 3 mm, coatings,
cross-fiber veinlets and chalky or small wfted aggregates o
clusters of needle-shaped crystals

Physical, chemical and crystallographic properties: Luster: vitre
ous to resinous. Diaphaneiry: transparent to translucent. Color

pale green. Streak: white. Luminescence: nonfluorescent. Hard

ness: 210 3. Tenaciryv: not given. Cleavage: not given. Fracture

Zalesinte

N

not given. Density: 3.49 g/icm’ (meas.), 3.50 g/cm” (calc.)
Crystallography: Hexagonal, P6,/m, a 13.571, ¢ 5880 A, |
0378 A'. Z 2. c:a = 04333 \hﬁTrrhnln:_'} {100} and {001
elongated on [001]. Twinming: on | 100}. X-ray powder diffrac-
tion data: 11.64 (100) (100), 4431 (41) (111), 3.387 (17)
(220), 3.254 (22) (130), 2.9347 (42) (221, 400), 2.6932 (29)
(112, 320, 230), 2.5624 (30) (140). Optical data: Uniaxial (+),
m 1688, € 1.765, weak pleochroism O = pale vellow green, |
pale green. Chemical analytical data: Means of eleven sets ol
electron microprobe data: CaO 546, CuO 46.46. Y.O, 1.50
ALO, 0.26, La,O, 0.10, P.O; 0.37, As,O; 34.27, H.,O 11.95,
fotal 100.37 wt.%. Empinical formula: (Ca,, Y, Al
La, i )y ol Cue 10, e sl (ASO,), o (PO,), (ASOOHNOH)
3.02H.0. Relationship to other species: The calcium- and
arsenate-dominant member of the mixite group

Vame: For the locality. Comments: IMA No. 1997-009

SEJKORA., J., RIDKOSIL. T.. and SREIN, V. (1999) Zilesiite, a
new mineral of the mixite group, from Zilesi. Rychlebské hory
Mts.. Czech Republic. Newes Jahrbuch fiir Mineralogie
Abhandlungen 178(2), 105-124
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Azurite and Malachite, Tsumeb, 3 inches across, obtained from Prosper Williams (Feb. 1975); traded to Wayne Thompson (1996 back to
us (1997). Mined 1910-1994. Different photo published in Min. Record v. 29, n. 6. :
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Tourmaline—Romancing the Stone:
The Many Faces of Tourmaline
Harvard Mineralogical Museum by John S. White

[ February 10, 2001 through January 20, 2002 |

his review is a bit of a departure from others that have appeared
in this space in that it covers a remporary exhibit that i1s scheduled
to close in less than a year from opening. The new tourmaline

exhibit at Harvard 1s just off of the ancient but beautifully restored

Figure 1. John H. Marshall, Jr., instigator of
Harvard’s tourmaline exhibit and donor of
many Newry, Maine, tourmaline specimens,
Richard Cowley photo.

Figure 2. One of the finest known elbaites from
the Dunton mine, Newry, Maine; 8 cm. J. H.
Marshall, Jr., specimen, donated to Harvard:
Chuck Mayer photo.

mineral gallery, well worth a visit by anyone who 1s interested in
seeing one of the premier university collections in the world. The
curators, Dr. Carl A. Francis and William Metropolis, have done a
wonderful job 1n putting a fresh tace on this marvelous old gallery
through vastly improved lighting, new paint, carpeting, improved
labeling and important upgrading of specimens

The tourmaline exhibit appears to be somewhat experimental,
part of an effort 10 get more of the local population nto the
museum. It 1s impossible for me to assess its success but the
opening (Boston in February, brrrr!) was well-covered by the local
media. The exhibit would not. in my judgment, justify a long trek
to Boston from distant places, unless one 1s especially fond of New
England pegmatites

As stated in the colorful brochure produced for the event, this
was “made possible by a generous contribution and an important
gift of specimens from John H. Marshall (Harvard class of "29) and
John H. Marshall, Jr. (Harvard class of "54).” The brochure, apart
from being a very nice souvenir of the exhibit, contains something
that | heartily endorse, three modern references to mineral htera
ture for visitors who may care to learm more about minerals n
general or tourmalines in particular. Way to go!

The exhibit occupies a roughly rectangular room about 25 by 50
feet in size with displays on all walls and a single freestanding

ffl;




case. If one progresses around the room, beginning on the nght. expect casual visitors to struggle through. It may be that the
there are topical cases on pegmatites, the famous and historically university felt bound to incorporate more educational content in

important Hamlin tourmaline necklace. Maine’s mineral riches, the this exhibit than most non-umiversity museums are hkely to

Maine State Museum’s tourmaline necklace, the Dunton (Maine) attempt. One can sympathize somewhat with that position, even

mine. world occurrences of tourmaline. scientific studies of tour though there has been no para lel attempt to carry that over 1o the

maline (techmiques and history), Madagascar hddicoatite shcees, permanent mineral gallery, which 1s very deficient in texi

gems and jewelry. recreation of a tourmaline gem pocket, and Sadly, one of the most onginal ideas presented, the sample

photographs and specimens of Calitorma tourmalines specimen case, was totally 1gnored while | was in the gallery. This
Ihe freestanding case deals with tourmaline species and then was at least partly due to the fact that it 1sn’t prominently identified

chemistry, emploving pushbuttons which are supposed 1o help the for what 1t 1s supposed to represent, but also because 11 1S presented
visitor understand the way in which compositions of the tourma in such an indifterent manner. making one suspect that it may have
Ine spe vary. Unfortunately. this sole attempt at interactivity been tucked in at the last minute as an afterthought. Instead of a
INC PECICS vany HOrunatcer! 1S SONC ALiCing Jdl TNICTACT] CCI U hCL 1 e ladsl HTIULLC « i il ULl il ol
requires the reading of instructions and the few young people who waist-high aluminum square block with only three drawers, il
played with it while | was there (as well as mysell) did not take the would have been much more etffective 1f presented in the form ol an
time to read the brief instructions provided so they were unable 1o antique wooden case with drawers from top to bottom. and with

make 1t work. At least one of the hghts that the buttons are labels on the drawers as well as with the specimens 1n the drawers
supposed o turn on was burned out All are covered. by the wav, with large plates of plexiglas 10 protect
| 11 i X % i q %
I'he small gallery 1s brnight (all hghts are spots mounted on the them. Another small problem 1s that many of the rectangular wall
| | 1 " . = . " sthir " " " sl . s 11)1ni) 1 T L s _ . i S IREY LTl 1
mgh certhng) and attracuive bul acked hook. something to mounted cases are tited about 13 or so, instead ol being verucal
atch the eve and make PCOpid '\1"'["--\. id 1in therr tracks. How much and thas | tound somewhat distracting
1 ri* 0 asi*t v i i b AT f this 1y s iTvarvel etk | L [}1 ||r i 1-'-||~ Bl n i Tilalls Wl & | i Livi < riral i
TMMC CIICULIVE I WORMLI LD Thal W comn 1 r|\_ WO TTRAT VO TOS TWOU R IILT S e 1s I WL M LG e B SUL TN & \,~-|1-r|\1.ll.a.\-n'.,[.-_ -'i”\ IS T0UAY

the Hamlin and the Maine State Museum s (a contemporary one on approprate for a small temporary exhibit. Should, in fact. a umver
loan for the exhibit) had been featured in a dazzhing showcase n sity museum beheve that it has more of a mandate to produce text
the muddle of the floos heavy displavs than other non-university athihated museums?” Actu

The specimen displavs reflect an effort by the museum to utithze ally, temporary exhibits tend to be text-heavy regardless ot where
newer exhibiting techmques. Nearly all of the gems, jewelry and they are presented. because their principal tocus 1s traditionally more
crystal specimens are mounted on rods with prongs so that they education-onented. The sad reality, however, 1s that 1t succeeds only
pop out at you. 'he background colors are pleasing, the use ol it visitors take the tume 10 read the text and attempt to relate that 1o
supportive photographs 1s effective and the hghuing 1s adequate the objects !'_!1-, Is more hikely 1o happen il visitors are drawn o a

Unfortunately, | managed to find a few faults. Most off-putting 10 museum because of the temporary exhibit rather than just encounter

h more, | feel. than vou can ing it by acaident while wanderning through a museum R

Integrlty
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Letters

SAXON WIRE SILVERS
[Ed. Note

cerned about the authenticiry of a large loi

Some people have been con

of Saxon wire silvers that appeared on the
market a few vears ago. (One reason was
their lack of a Precise localirv and pron
enance. German dealer Helmut Briickner
(who sold many of the specimens) has
researched the situation and provides the

following /

| have determined from numerous inter
views with the people involved that the
superb wire silvers (the ones lacking matrix
or associated species and analyzing 99%
Ag) which reached the market a few years
ago are actually from the Wismut AG mine
near Schlema.

The Wismut AG mine was a Soviet cor
poration from 1946 to 1951, and a joint

Thi Min ridliogra il R

Soviet-East German operation from 1951
until the fall of East Germany in 1989
11II‘IHI:._' started there as a result of silver
being discovered under the Church of St
Wolfgang, and soon adits were extending
underneath many local private residences.
The so-called “Swiss cheese™ mine work-
ings expanded in a northeasterly direction,
from Oberschlema to Niederschlema,
Schlema-Alberoda. and Hanenstein, reach-
ing a depth of 1.800 meters in the search for
stiver and uramum. Ronneburg in Thuringia
and the Zobes area (except Ehrenfrieders-
dorf) were also undermined by the Wismut
AG workings, which eventually extended.
like an interconnected spider web, across
the border to Joachimsthal (CSSR).

An ex-miner and later police ofhicial who
had collected the specimens gave a false

localhity for them: Freiberg. Most of his
specimens must actually have come from
the big Wismut AG mine. The major speci-
men supphiers and middlemen in Germany
are very upset about having been given
false locality information with the silvers
According 1o a signed statement taken
under oath from Mr. Jiirgen Hoffmann: The
stlver specimens were collected and se
cretly removed from the Wismut mine be-
iween November 15, 1949 and June 29,
1950, by a miner (his logbook still exists
for confirmation). This muner, deceased since
1994, was fluent in Russian and was given
special privileges by the Russian manage-
ment of the mine. After the 1950°s he left
mining to work for the police force. where
he was eventually promoted to a high rank
During the years 1985 1o 1989 he traded the




SOCORRO MINERAL MUSEUM
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Garry Glenn als of the column. |

RESPONSE FROM J.5. WHITI Niag

rHETerne s Ficil gl

GALLERY REVIEWS nstatled. Domg so will add some historical

' [ en taken to what | consider [ he Gallery Reviews column 1s a welcome perspective 1o the discussion, identfving
i 1114 ’ TIT rindhle s Fist and valuable addition 1o the mineraloeical iccessful  exint concepts thal endure
- enerated in Canada b literature. Reviews of mineral and gen hanees in fashion. and also showine where
flgvin int both English and French gallenes have been tew and tar between modernization can be of real benefit. Such
ns of many publications. True bilin [he last one | remember in the Mineralogi an analysis, given the weight of publica
iansm might pe petter served 1f the Cana cal Record s Peter Leavens™ 1977 review fion, might also help encourage museum
lian population were forced 1o read onl of the Amencan Museum of Natural admiumistrators and poteniial donors 1o fa
e of each citi=er less-than-preferred Historv's then new mineral hall in vol & litate changes where needed while retain
wage. I will alwavs believe that a mu 28-31. New galleries and special exhibits ing what still works

im should not have 1o reproduce evel should be reviewed regularly. As a commu W.E.W.

bel in both languages, particwlariy when nity, we should be as famihar and comftort

the terms are practically the able with reviews of mineral galleries and ON TAJIKISTAN “HELIODOR™

ume. The Swiss appear able o handl displays as we are with reviews of books In the Mineralogical Record, 31 (2000), p

ee languages very well. Can vou imag hims, theater and dance performances. We 49, 1.5. White tnes to “rein in some of the
ne Swiss museums having to wnplicate all should also come 1o expect reviews with reckless and rresponsible speculation about
their text and labels” Thev don't do i VAryINg viewpoints the nature of the color of the wondertul

i I'|.I'|I. II-"illlu".lll.‘_'F A

Reviewing the new mineral galleries at hehodor bervls from Tapkistan™. On the

SUrVIVe the British Museum and Smithsonian Insti contrary. it seems quite reckless of Mr



White to negate what must by now amount
to a large number of observations made by
knowledgeable people, noting the suspi
cious nature of some claimed “Tajk
hehodores.” The fact that Mr. White wnites
that the worst of the accusations actually 1s
that the takes are claimed 1o be onginally
Pakistam beryls (var. aguamarine) clearly
shows that he has not even seen the mate
rial that the real fuss 1s (or ought o be)
about. My own problem in onginally ac
cepting some ol these specimens as Lhe
genuine article was exactly this fact, e
that minus their color, they looked very
much like Pakistani beryls: from paragenetic
details such as abundant euhedral (formerly,
now rather kneaded) muscovite present 10
the morphology of the crystals. They looked
nothing like the vellow beryls from
Fapkistan | had seen previously, except that
1|iL'_'~ were some sort ol _".L'||q'-u
Me. | "L'JH} like the authentic (disting
Live!) well-terminated. clear and beautifully
colored vellow beryls from Tapkistan/the
Pamirs; the problem is just that someone
out there 1s trying to sell (e.g. at the Munich
show) what are most hikely artihcially col
ored. originally “Non-heliodor beryls,™
which otherwise look hike Pakistami mate
rial. The answer to Mr. White's question
why anybody should bother to ™ lake
fine aguamarine and purposely turn it vel
low? " 15 evident to anyone who has seen
|"|L'L!|;""- of unsold, less-than |.1*{‘-I‘.1'l1|.,!1 1"L||L'
blue beryl at most Pakistam dealers™ stands
at major shows
[o fimish off in his preferred stvle: M
White should keep his opimion to himseli
until he has seen everything he 1s talking
about.
k.ric Jonsson
Stockholm. Sweden

RESPONSE FROM J.S. WHITE

My criticism was of the accusaton rthat the
heliodors I|1J'|h't.l'lf IIl.’lf Jonsson appRedars [c)
accept as natural, those from “the Pamirs,”
are treated aquamarines from Pakistan. |
attend the Munich Show every vear and |
must confess thar 1 did not see, nor has
anvone mentioned 1o me, obviousiv treated
heliodors with “rather kneaded muscovites ™
that must have originated in Pakistan. All
of the suspicion that | have encountered
and there has been a lor of i1 for many
vears, has been directed towards those
“well-terminated. clear and beautifully col-
ored vellow bervis” which Mr. Jonsson
apparently does not suspect. There indeed
mav be treated bervls from Pakistan on the
marker somewhere, but it is difficult 10
understand Mr. Jonsson's ire over mv effort
I drh*nu’ the natural state of the others
which he also believes are natural.

[Ed. Note: J.5. White s original letter was

written long before the 2000 Munich Show: |

RIST TRACT EMERALDS

Regarding your recent article on the Rist
and Ellis Tracts, Hiddenite, North Carolina
(March-April 1ssue): It should further be
noted that James Hill discovered emeralds
on the Rist property in 1995 (see Rock &
Gem, May 2000). He found a pocket con
taining an 858-carat emerald which was
named “ The Jolly Green Giant,” another at
88 carats which was cut into “The Prince”

(7.85 carats) and “The Carolina Queen’

| |'H' H'M" k. 1LELI1\|
Robert 1. Price
I'rout Run, Pennsylvama

EARTHQUAKE MAYHEM
When the earth trembles, a special terror
strikes at the hean of every mineral enthus,
ast possessing a collection which includes
vulnerable specimens. Those of us who
dwell above the subterranean “Ring ol Fire
may well breathe a fervent prayer at the
first stirring of the terra-not-so-firma. When
the first mild pulse 1s followed by succes
sively stronger ones. collections on display
for visual grauhcatnon are in grave danger,
even those behind locked :_1|d‘~\ ronts

My muneral room 1s situated downstairs
n my home in San Fransisco. There |
display a collection of specimens. some of
them dehicate. The larger ones are mounted
high on lucite blocks so as to provide clear
visibility for the smaller specimens 1n front
of them. Each ol the cabinets 1s bolted to
the wall behind it, or to the floor or ceiling
Most of the shelving 1s wood, but some 15
olass

In the late afternoon of October 17
1989, at 5:04 p.m.. | heard a sudden, omi
nous, rumbling and rattling sound and felt a
sharp, nsistent shaking. The Loma Pneta
earthquake., centered 80 mules from San
Francisco, had struck with a force measur
ing 7.1 on the Richter scale. Immediately. |
sensed serious trouble

Close to me came the sound of a heart
numbing crash as a tno of art glass vases on
the mantle above the hreplace in my hving
room splintered on the stone hearth below
A bowl of tall lowers fell from a breakfront
and shattered on the carpeted floor. Two
Hoor-to-cetling wooden cabinets harboring
part of a collection of phonograph records
fell to a haphazard, sprawling disarray on
the floor, quite near me

My thoughts swung to the minerals
housed on the lower level as the 15-second-
long shaking hnally ceased. Lacking cour-
age, | did not go below for two long days
and mights. On the third, | gathered my

resolve and headed down 1o the mineral

roOm

Utter chaos greeted my inspecting gaze

as | studied the cabinets. Their contents
were sprawled over the shelves. many ol
the specimens had tumbled. Perhaps hall
remained standing. A cursory inspection of
the tallen ones revealed in some of them a
most welcome freedom of damage. How
ever, in others there was breakage. ranging
from a complete loss of specimen integrity
in some to only light damage in others
Although there were no breaks in the glass
frcnts or shelving. the view affronted the
inspecting eye

My fnend Steve Smale phoned to protter
his assistance in restoring order. | accepted
eratefully. The normal route from his East
Bay home to mine involved crossing the
Bay Bridge. but during the quake a section
ol 1ts upper level had collapsed onto the
lower span. Steve undertook a much longer
and more circuitous route, involving two
other bndges. to reach my home. Amving,
he rendered support. moral as well as physi
cal. Between us, we restored some sem
blance ol order. noting the exceptional
vulnerability of crocoites. thin-bladed
wultenites and other delicate crystals

For years | have had a “Fine Ans
Hoater as an addendum to my Home Own
ers Insurance. It identifies the mineral col
lection and insures against all nsks, specih
cally including earthquake damage. Thus
all of my losses were fully covered by
INSUrance

A copy of the mineral specimen hsting
with individual values 1s always on file with
my insurance company. Each specimen 1s
numbered for wdentihcation and has been
appraised by an outside speciahist. The in
surer promptly sent an inspector to my
home to assess the damage. He then made
his report and | was compensated in full for
the specimens which had sustamned injury
However, money 1s scant balm for the loss
of heart-linked mineral crystals. (With re
gard 10 insurance, it 1s possible that prem
ums might be lowered 1if a collector takes
protective steps to himiut the hkelthood ol
breakage.)

Though | had expected that the inspector
would cart away the damaged specimens,
he did not do so. As a result. | !L'[‘hmud
those | could and marked the repair on my
labels. Sadly. | had to discard those miner
als which were beyond hxing

Some ol my mineral-acquining frniends
have resisted following the insurance route,
quoting what they deemed to be s high
cost. 1, on the other hand, hind 1t reasonable

as priced by my insurer. Its annual cost 15

continwed on p. 32
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CARNEGIE
GEM &
MINERAL
SHOW

August 24, 25, 26, 2001

Gala preview party August 23
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Special features include:
* Renowned retail jewelers
* Top lapidary artists and retail dealers
* Rare gemstones and crystals
* Invited museum and special exhibits
* Lapidary demonstrations
* Special Children’s Activities
* The Hillman Hall of Minerals and Gems
* A special mineral auction on August 25

For information call 412.622.3131
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roughly equivalent to that of one good

specimen | might otherwise acquire. To me,

it 1s a worthwhile tradeoft

Dona and “'.l}m.' Leicht of Kristalle
suggested that 1 remove from my shelves
those valuable specimens which are dam
age-prone, and place them in boxes in the
protection ol drawers. This 1s sound advice
but 1 winced at the prospect ol the loss ol
the immediate visual dehight to which | had
grown accustomed when | enter the mineral
room. NOw pasl L) vears old. | feel LL'L‘I”I\
the timiteness ol my tume lor enjoyment ol
these wonderful and amazing natural phe
nomena. Therefore | have retained them on
display in my cabimnets, while reluctantly
realizing that by doing so | may not be
LiLIL‘L;H.HL‘h protecting the specimens fo
eventual viewing by posterity

As a result of my bitter earthquake expe
rience, | have made some changes. To aven
or at least mmmize—the impact ol tuture
shakes, | have taken some Sleps. the fhirst of
them instigated by a gift. Kerith and Cal
Graeber presented me with a gift of a large
jar of “Quake Wax.” The product looks like
whitish candle wax but remains malleable
and stucky at normal household tempera-
tures. “The Wax Used By Museums.” the
label states. The user scoops up some of the
wax and athxes it to the part of the specimen
which will contact the shelf. Of course, it a
display stand 1s 10 be used, 11, too, must be
fastened—as 1s true for any block employed
o elevate a specimen for enhanced viewing
I'he wax is available inexpensively at many

museum gift shops (at least here in earth

quake country) and at some hardware stores
| highly recommend its use

Once a specimen has been secured in
place with the wax and one desires 10
remove the mineral for viewing or to change
is position, 1t may readily be lifted by
hand, using a firm, twisting motion. To
remove undesired remnants of the wax
from the shelf or from the specimen, ac
¢tone may be employed

Special clay available for purchase from
some mineral dealers shares many of the
virtues of Quake Wax '™, though it may
harden with time.

A fellow collector, Carolyn Manchester.
has helped me n athxing specimens to
shelves and 1n suggesting relocation of
some of the minerals to positions where
they might be more secure. Her willing
support, together with that of my other
mineral alhes, 1s strongly appreciated

Now, whenever possible, | place the
larger, heavier specimen directly on the
shell (preferably a lower shell), eschewing
the temptation to elevate them for enhanced
delight 10 the eye. | also avoid acquiring
minerals which, by their extremely delicate
structure, are particularly susceptible to dam-
age from earthquakes

When | onginally started to display my
collecunon. | attached tan felt cloth to the
walls and 10 the wood shelving of the
display cabinets so as to achieve a harmoni
ous visual effect throughout the room. But,
as wax and clay do not adhere 10 fabnc, |
have started. cabinet by cabinet, 1o remove

the telt from the shelves and then to L‘!I'I]'lii":-.

wax or clay to render each specimen safe
from shaking. Those cabinets | have ac-
quired since the quake are made with wood
or glass flooring. providing an excellent
surface for the adhesion of the protective
bonding agent.

It your collection is stored in drawers,
install stops or locking mechanisms so that,
in the event of a quake, the drawers will nol
come completely away from their housing
and spill their contents on the floor. Place a
protective layer ol a matenal such as cloth
over the specimens to keep them from
bouncing free from their resting space. If
your minerals are secured in boxes, inspect
the area surrounding and above them and
take actuon to I‘ll!:,‘t_jl,ltlc a fall ol hL'-.I.'-_"-
adjacent objects onto valued crystals. And,
as much as feasible, ["I."'HII'IH'H VIl ‘\Pt'ul
mens 1 such a manner as to avold a
domino eftect it one should tumble

You may also be able to follow the
example of some museums which use clear,
coloriess nylon thread (hsh hine) to prevent
a treasure, particularly a top-heavy one
from falling

If the presentation of mineral beauty is
among your collecting goals, and you re
side in a place where the earth has been
known Lo gquiver. lake steps now 10 protect
your geological assets. Next week may be
oo late!

Jack Halpern

San Francisco, CA

|Ed. Note: See Anthony Kampi s article
“Earthquakes and mineral collections, n
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Southern African Minerals
Tsumbeb, Kalahari M.E., others
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Gem Crystal Treasures

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

ERYTHRITE

Morocco had a great collecting year.
Nice erythrite and vanadinite.

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

DAVID SHANNON MINERALS
6649 E. RUSTIC DR., MESA, AZ 85215 (480) 985-0557 PHONE/FAX
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AT SHOWS, BY APPOINTMENT IN
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« SPECIALIZING IN FINE OLD CLASSICS

C. CARTER RICH

—FINE MINERALS—

« NEW CARROLLTON, MD—AUG 3-5
SPRINGFIELD, MASS—AUG 10-12
CARNEGIE (PITTSBURG)—AUG 23-26
DENVER (MAIN SHOW)—SEP 14-16
FRANKLIN, NJ—SEP 29-30
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\_ ALDIE, VA 20105 (703) 327-6373
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MINERAL SPECIMEN

MORTALITY

Wendell E. Wilson
I'he Mineralogical Record

163 | I’.i\k"‘" ]-.I.J.T"llE.I”'IJ

Tucson, Anzona 85750

Rock H. Currier
lewel Tunnel Imports

| 3100 Spring Street

Baldwin Park.

Cahtorma 91706

An essay on the many ways in which mineral specimens
can meet their end, illustrated by true stories from the
archives of mineral collecting.

A thing ol beauty 1s a joy foreves
Its loveliness increases: it will never
Pass into nothingness

John Keats (1795-1821)

INTRODUCTION

Keats was not thinking of mineral specimens. All too often their
loveliness decreases, and ulimately many or most of them do pass
into nothingness. These exquisite crystalline inventions of nature,
assembled an atom at a ume. concocted from carefully sorted and
arranged groups of elements, have nestled quietly in the darkness
of the earth for thousands, milhons or even billions of vears. Al
long last, pried out of their primordial beds, they come immediately
into mortal danger from the fumble-fingered touch of humankind
Some die suddenly: others suffer a protracted death of progressive
disfigurement and decay until, having become pathetic shadows of
their onginal selves, they are deemed fit only for landfill. Perhaps

the words of Pietro Aretino (1512) would be more appropriate:

“Those things that do not suffer mortal death are swiftly

conducted to their end by ume.”

In this essay we will examine the many routes to destruction
which threaten every mineral specimen. The perpetrators include
virtually every collector, dealer and curator on earth, from the rank
amateurs 10 the most expenienced and venerated professionals. A
series of true case histories will serve to make our point. In the end
vou will be amazed that any specimens survive the human gauntlet
of accwdent, apathy, neghgence, carelessness, 1gnorance and just
plamn bad luck. To the true lover of minerals: read on at vour own

risk: it won't be a pretty story

THE LIFE-PATH OF SPECIMENS
When vou really think about it, the dangers that threaten mineral
specimens are numerous indeed. Of course. countless potentially

fine specimens have been destroved by nature before we ever gel

' :'U
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The graveyard of broken mineral specimens.

our hands on them. Mostly we are bhisstully and mercifully
unaware of what has been lost, but sometimes we do get a himt ot

what mieht have been. Heavily

sometimes all that remain of once beautiful crystals, especially in

pegmatites. Pseudomorphism can turn beautiful crystals into un-
sightly rusi

fossils ol sohd lectonic movements along faul

systems where munerahizatnon has taken place can grind fine

crystals into gravel. Perhaps worst of all on a volumetric basis,

simple weathering can slowly destroy mineral deposits and crystals
Ihe Sweel

Home mine in Colorado. home to what many consider to be the
most beautifu

N quantiies (oo massive to contemplate. Example

rhodochrosite in the world. But. in the mine levels

above the great discoveries, what do you find? Countless stalactites

of multi-toned brown-black manganese oxide mud hanging from
the adit rools, and inches deep of such mud on the floor all that
remains of rhodochrosite that once inhabited the oxidation zone of

T 1()

etched ~.I_~.u1.l] tl.r;Hi;'Hh Jre

the Ltl']""‘\f[ What did the best of those cry stals look hke? We were

wo late 1o hind out

We can philosophize that such chemical
turnover 1s simply Nature s way, and that ultimately in the ¢ycle ol
continental subduction and rebirth those elements will be recycled
into new crystals, just as today’s surviving rhodochrosites are the
product of that process started long ago. The real 1ssue 1s us: what
happens to munerals once we reach tor them

A crystal rests in the ground. unchanged for vears without
number. And then one day an unnatural vibration reaches its dark
crypt, as the work of muiners chews its way closer and closer
Sometimes that vibration breaks crystals while sull in the pocket

Sometimes the crystals are shattered in a sudden detonation, their

first exposure to daylight taking place as their dust and fragments
fly through the an

It they are actually exposed intact. they are usually scooped up

by front-end loaders, dumped into trucks and hauled off 1o the
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Because collected specimens exi handled. admired and

studhed. they can never be totally ASSOC
therelore just a matter of
ume on a human scale (n . and centunes) rather than a

| " 5 ST 1 | st %
oeoloeical scale. This 1s especially true at educational institutions

where students who don’t know o handle specimens are given
access: the rapid wear, breakage theft that result are referred 1o
as student erosion I} on of surviving specimens from
the Isth and 19th centuries i trations done of them long ago
is usually hormitying

I'he examples that follow illustrate our case: with Man as the

collector, no specimen 1s sale

HONEY, | BLEW UP THE SPECIMENS

['here m stories about fine specimens | Nave been

encountered in and. though they were recogmized as being
reason or another no ettort was made 1

related to Richard Bideaux by Dr. Wilhan
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specimens often have o use explosives. oo, and th
are generally emplaced in drilled holes. But how
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never knows, Odds are, theretore, that good specin
tmes going to get blown up, even when mining
Intentions

hat happened to George Godas at the Pure Potent

Paz County. Artzona. The Pure Potential, which George
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claimn was best known for superbly bneht and lustrous red
cavernous but with a mgh degree ol transpai
ency. George had recently dug out the best vanadinite ever found

there. and had also found some remarkable hittle wullenite crystals

| he Pure Potential mine 1s on the same tault as the nearby Red

i il " '
Cloud mine, world-lamous 1or well over a century as the source ol
coreaeous red wullemie ]|:x crvsials Georee wias ||!h|'|--_ W Ty
small (und in 1nct ind lew, bul some were actually associated

directly with red vanadinite. which 1s a rare combination. The

wultenite crystals also had pretty good luster, and a glowing, deep
pink-red color supenor to any of the Red Cloud wultenites excepl
the famous specimens found there by Ed Over in 1938, Furthes
mining, GUe¢orge hoped would vield a really good |1||.,_-L,.._'[ ol the
exceptional red wultenite, and he felt that he was close. Actually he
was very close, because the next two dnll holes missed 1t by inches
and the blast totally destroved what would have been one ol the

inest wultenite pockets ever found anvwhere. The rubble of
smashed but gemmy, large-size crystals was depressing, 1o say the

i
1

. i . . 1 " " _— .
least, and nothing sstrmlar has since been tound

While we re on the subject of blowing up minerals, here 1s
another story ol ~.'\.|"|H-.‘.L' LL.'HI.E_:‘L

A good Inend of ours, Dr. Alfredo Petrov, had just returned to
his home in Cochabamba, Bolivia, from a trip to the United States
and found a message waiting for him. He had been traveling
ontinuously for about 20 hours and was very tired. The message
from one of his specimen suppliers in Potosi sand that a package
contaiming some small native silver specimens and a few other
odds and ends would be waiting for him at the local bus terminal in
Cochabamba. Exhausted and bleary-eyed. he nevertheless went 1o
pick up the box rather than have it sit around the bus terminal
where 1t would most hkely disappea

After retnes Ing the box he visited the posl otfice o [‘I\|\ up the
mail that had accumulated in his box during his absence. He then
went to get some coftee and read his mail. When he fimished he
realized that he had left the box of specimens in the post othce. He
returned to the post ofhice, only to hind that there was a police
barricade around the entire building because someone had said
there was a bomb inside. He stayed around and watched the police

run a remote control bomb disposal robot out of the building and

very awkwardly down the steps into a waiting bomb disposal van
Soon television crews and cameras armved and the word came out
that the police were searching the building for more explosives

Al that point he went daway 1o take care of other errands. 1 pon
returning once more to the post office he found it sull in a state ol
siege. Off 1o the side near one of the television crews he saw some
ladies he recognized, who worked behind the counter of the post
office. and he went over and asked 1t they remembered the package
he had left behind by mistake. He caretully described the circum
stances and the package

I'he ladies became wide-eved and cringed away from hmm, and
one of them pointed at him and screamed. “El dueno de la bomba!™
This translates as “The owner of the bomb!” Another lady sand.
“Quick, run away before the police come and arrest you.” He told
them that that was nonsense and that the box contained rocks and
he was a geologist and that he wanted his rocks and demanded to
know where they had taken his box

By this time a police ofthicer was hsteming to the conversation
and told him that the box had been taken to the local police station
Off Altredo went to the police station with the policeman tagging
along behind to make sure he got there. Upon armval, he was
questioned for three hours about his role in the bomb scare

It turned out there had been a bomb blast in the main post office
in La Paz and a memo had been sent out to all the branch offices o

be on the lookout for suspicious-looking boxes. In addition to that.

a metal detector had been used on his box and. sure enough, 1
registered positive for metal inside

Finally they told him that the box had been given over o the
military tor disposal. As soon as he could, Alfredo went running to
military headquarters to try to get his specimens. They also
questioned him for several hours and finally called the bomb
disposal site 1o retneve s package. “lToo late. the reply came: the
box had been placed in water and blown up with a cannon. “Very
strange,” they said. “We only found httle bits of totlet paper and
tiny bits of rock!”

hat evening Altredo watched the local news on television and

saw the chiet of police bragging about how his ethicient department

1ad been able, in less than an howr, to catch the foreigner who was
responsible tor the bomb

For pure ethciency in the explosive destruction ol specimens,
however. nothing surpasses the world’s military forces. In Hun
gary, for example, Russian troops invaded Budapest on November
4, 1956, in order 1o put down an uprising in favor of national
independence trom the Soviet Bloc. Soviet tanks, in an attempt (o

stlence a downtown Budapest radio station, fired shells which

accidentally struck the Hunganan Nauonal Museum of Natural
History. Eighty percent of the mineral collection was destroyed.
along with histoncal documents and antique nstruments. Hun
dreds of fire-stained and shattered specimens are sull kept in

drawers because no one can bear o discard them

Another example is the collection of the English mineralogist
William Phillips (1775-1828). Phillips had published several use
ful mineralogical works, and was “the most distinguished geolo
gist” among the founders of the Geological Society of London. His
fine mineral collection of about 1,000 specimens was purchased by
Dr. John Rutter in 1829 and later bequeathed to the Medical
Institution in Liverpool. It was transferred to the Liverpool Mu
seum in 1887 where, after having outhved uts creator by more than
a century, 1t was destroyed by German bombing in 1941

Giving equal ntme o Alhed bombing, we might mention the
collecion ol the German Princess Caroline Louise von Baden
(1721-1783). Her natural history collections, especially the miner-
als. were famous throughout Germany. She corresponded widely.

exchanged specimens with other prominent collectors, and even




engaged in held collecting, much 1o the astonishment of her
subjects. Her muneral collecion was inhented by her son, Carl
Ludwig. Margrave of Karlsruhe, who continued to mamtain and
expand 1it. In ume it became Kknown as the Grand Ducal
Naturahenkabinet and was made a pubhic institution: the Landes
sammiungen fur Naturkunde. The majority of the mineral speci

mens were tin_‘\ll'n}g‘\i h} Alhed hnlniung_' in 1942

COLLECTING AND HAULING

Graham Sutton and Bill Hawes. both well-intentioned collec
tors, were collecting vanadinite crystals in the Old Yuma mine
many vears ago. Finally, after several days of diligent work with
compressor and drill, they had cleaned out an area and exposed a
wonderful six-inch fissure in the ceiling that extended a number ol
feet back into the rock. Lining the walls were hundreds of fine
vanadinite crystals up to about a cm in size. The rock was very hard
and they had dnilled a small hole off to one side. The plan was to
pack 1t with about a quarter stick of dynamte. just enough to pop
it (loosen the rock) so that pieces of the fissure wall could be
worked free with the vanadinite crystals intact. To further protect
the crystals they crumpled up bunches of newspapers and carefully
stuffed them into the pocket to cushion any rock movement caused
by the blast. Below the fissure they built a platform of mine timbers
sO that any falhing rocks would not have far to fall and thus the
amount of damage done to falling specimens would be reduced
Fhey lit the fuse and left the mine. Time passed and they did not
hear the explosion: atter about two hours they reluctantly reentered
the mine and found thick black smoke roiling along the tunnel root
as they approached their work site. What had happened was that
somehow the Iit fuse had 1gnited the newspaper in the pocket but
not the dvnamite. The wadded up newspaper was merrly burning
away when they armved. They were fearful that the wooden
platform thev had built might also catch fire. So, using some water
they had left in the dnll hine, they blew it into the crack to stop the
fire. They succeeded in extinguishing the fire but created a little
waterfall of charred. thermally cracked and broken vanadinite
crystals which they heard popping and exploding like so much
popcorn when the cold water hit them. Those crystals that were not
LjL'\HH}L‘Lj f"':'-. the thermal shock of the fire and water were
blackened hx‘_\ﬂ:‘lkl IL‘Ll:.'I‘HI‘IHHII

About 30 vears ago in my misspent vouth, 1 (RHC) was invited
along on a collecting trip by Tony Jones and Dr. Gary Novak. We
were 1o collect halotnchite in the White Queen mine near Mojave.
Caltforma. It was growing in some of the abandoned poorly
ventilated tunnels in lower levels of the mine. The specimens
consisted of delicate, beautiful white hair-hike specimens of
halotrichite, many of them growing on small pieces of a soft.
vellow rock matnx. To get to the collecting site we had 1o walk
about a mile into the mine and then go down perhaps 200 feet of
ladders alongside an internal shaft, before working our way into
the breathless, humid tunnels where the halotrichite was growing
After collecting about 15 flats of the matenal we were faced with
getting these boxes up the shatt and out of the mine. Rather than try
to carry the boxes up the ladder we got the bright idea of tying all
our rope together, dropping it down the shaft, and hoisting the
boxes to the main haulage level above. For good measure we tied
one of the hl.‘d‘u} '['l.lLl\\ {with tools. water. food etc.) to the fop ol
the stack of boxes containing the halotrichite. We began hoisting
them up the shaft. Jones and | were hauling on the rope from the
top and Novak was following it up the ladder with an occasiona
hand out 1o steady the load during its ascent. About halfway up. the
rope suddenly snapped loose, and in the dark silence of the mine
we heard a curse, then a whisper and whiffle of a large object

falling through space and finally a distant “hoom.” We yelled.

“What happened”” and Novak shouted that one of the knots on our
rope had let g0

Fifteen boxes of these delicate specimens were compressed into
a space that 5 had formerly occupied. It turned out. however, that
the dehcate-looking hair-like locks of white crystals were some-
what flexible. Amazingly, Jones and Novak were able to salvage
many of the specimens by teasing the halotrichite hairs up again

with a comb and trimming them carefully with scissors

VAN-SIZED PROBLEMS

Mineral dealers who frequently attend shows are accustomed 1o
carting along several tons of specimens to sell, and usually a van 1s
the most convenmient method of transport. Unfortunately, vans are

unstable under some circumstances, and can be very difficult 1o

handle when fully loaded. Instances of mineral-filled vans rolling

on the hmighway are numerous. In 1991, for example, a Jewel
funnel Imports van rolled on the windy grade east of Yuma
Arizona, on its way back from the Tucson Show. Thanks to safety
belts, no one was injured. but the windows were blown out and
specimens were scattered out over the interstate. Many azunite balls
from ia Salle, Utah, were flattened by passing trucks before they
could be retrieved not a kind of demise you would expect for
the average mineral specimen

Other dealers have suffered similar accidents. Victor Yount
rolled a van on the way 1o the Tucson Show back in the 1980°s and
lost many specimens when flats came open and their contents flew
around. The same thing happened to mineral dealer Ron Sohn. and
to mineral dealers Ken and Betty Roberts

“Aieeee!”

THE HORROR OF FORGETFULNESS

In the late 1960°s, Bob Bartsch was collecting at the Defiance
mine near Gleeson, Anzona, and had just collected a fine, but very
delicate specimen of the wultemte tor which this mine 1s famous. It
was the best one he had ever found, and he has never been able 1o
find another even close to it in quahty. Betore going to bed that
night, he carefully laid it in s own individual box. He 1s a
particularly experienced field collector and even cames small
empty boxes in his 4 x 4 10 house particularly fine individual

specimens should he be fortunate enough to find them. In the
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was rumned in tl “VCs O] v sertous collecton

nage by using a vacuum cleaner Lo

“suck  up the broken needles trom the depressed area 'he vacuum

Was stronger th e exXp I, and
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the entire specimen was sucked

up smack against the mouth of the vacuum tube. In addition to the
pet mark across the s men, it now has a “ring mark. Though |
(RHC) am now ashamed al the ume he wld me, | 1.LLIj_'|h'k!| i
but beautiful blue min hard 1 had o0 hang onto the table 1o keep from falling out of my
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in the Grand Canvon, Anzona [o cite another example, at the Tucson Gem and Mineral Show

ing muilhimeter-size blug back in the early 1970's, | (RHC) had. in a glass display case. at the

iely cannot be touched by hingers or any kind ol front of my booth. a superb acicular ulexite. This vanety of ulexite

the moment thev are collected the Is known as “cotton balls™ 1o the miners. The case had a top. front
those places that do not show and sides and the specimen could only be reached trom the back

same lashion. In practice that Fhere was also a big sign in front ol the specimen sayving “DO

vrapped in toilet paper around NOT TOUCH!” On the first day of the show an elderly lady

s¢ are nestled closely to others ol walking by stopped and stared at the specimen mtently for several

box which has a hd hegh enouegh and strone enouvh minutes. 1 thougeht the lenethy stare was because she knew how fine
]

anything from touching the crystals. The box must the specimen was. | was wrong. As soon as | turned my back., she

tops ol the specimens always remain leaned tar over the table. 10 one side of the case. and was in the

up several miles ol rough trails to the canvon process ol reaching around behind to grab a handful ol the fine
v dropped or jolted strongly enough to needles. | spotted her just before she touched the specimen and |

iens touch the top ol the box. the screamed “STOP! as loud as | could. causing heads to turn. Hes

hand jerked back as if 11 had been stuck with a needle. She accused

'nd ol ours, Bob Pedersen, collected me of being a rude and crude man, and no amount of explaining
probabiy
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had been completely hypnotized by the specimen. In all her life she

had never séen such thing and her whole existence had st

narrowed down 1o her that marvelous fluffv thine which she
st had 1o teel, reaching the hirst inme tor fire

The 79 mine in Anzona. 1o cite vet another example. produced
some of the most beautitul, soft-looking druses ol putly acicula
where. While collecting there in the

1970 <. 1 {WEW) broke 1into a beai ul pocket an

wirnchalcite ever tound any

in caretully
ut dehicate sky IC 5] imens ol thick au

| cracked each plece oul ca efully with a «

dehicately by the edges it and then pack it oper

at. As iime wore on. the solt tuzzv look ol the PIECCS | Wi
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oul made my hineert : o Lo eh ] Was dving 10 pel them. even

':"Il."-l:'_fh | Knew ftull well that doing so would destroy them. | I||.1;'i_‘~

| had 1o hind a small inch-lon Iready had some damage

and consion il o therdans il much Deie

afterwards. The impulse

AT THE HANDS OF MINERS

SOometumes miners purposely destrov i specimen in order 1o

deal 1t and resell 1t for 1ts commodity Bob Hauck tells the

% P i M 1 . ! | - ¥ "1 " B i e W
storv ol 2 miner who lound a b | native stlver i one ol the

mines near Cobalt, Ont: three hundred
pounds lhe mainer 1 ind beat 1t with a g sledec
hammer ull he could 1 1t would hit approximately on
his shoulders. Then he a ramncoat and had two of his
Inends help support him as he walked to the hoist cage. rode to the

e
surtace and walked to his ¢can

“It’s broken . . . broken!”

Danny Trinchillo tells a sad story from the Lushi antimony mine
in Henan province., China. Tunnehing operations there broke into a
large pocket filled with huge stibnite cryvstals. Not wanting to waste
time. the mine manager ordered the miners to dnive on through the
pocket. destroving many crystals. But the pocket was wider than
the adit. and so portions of 1t remained to the left and night which
miners were free to collect. One miner selected a beautiful
terminated. undamaged crystal about 4 feet long, growing from the
floor of the pocket. He snapped it off at the base. slung it over his
shoulder (with the termunated end to the rear). and marched ofl
down the narrow adit towards sunhight. Unfortunatelv, betore he
got out, the mine manager called out to him from farther back n
the adit, velling something equivalent o “Hey! in Chinese
Without thinking, the miner whirled around to address his boss
and. in the process, smashed the terminated end of the crystal ofl
on the wall

Miners may be well-intentioned. especially when they have been

convinced of the value of specimens vs. ore. However, getting them

to appreciate perfection and collect specimens carefully can take
years of tratming and indoctnination. Otherwise, a specimen with
broken crystals may appear just as pretty to them as an undamaged
specimen. Mineral dealer Wayne Thompson learned this in Mexico
in the early 19707

Wayne had been leasing the San Francisco mine in Sonora and
was miming it for specimens. utithzing local miners for the heavy

work. Each day they mined along the most prominent vemn, drlling

and blasting in the hope that it would widen out into a nice pocket

One day 1t did exactly that, but unfortunately 1t was a day n
which Wayne had driven to Tucson for supplies. The miners,
delighted at finding such beautiful matenial, decided 1o mine it out

tor him. This they did. with an almost total absence of skill or
inesse. destroying almost everything. The pocket had been large
cnough 1o walk into, and had been filled from top 1o bottom with
gemmy orange wultenite crystals to several inches and bright red
mimetite cryvstals

By the uime Wayne got back to the mine, the miners had stacked
up their boxes of mostly broken specimens, and the pocket was
cleaned out. As Wavne walked into the ruined pocket. he reahzed
he was standing on a layer of broken crystals six inches deep and
several vards long. He scooped up a boxtul of the broken crystals

L) L_L'L'p as a memento of having been in the nneht place. but niot al

|
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ENVIRONMENTAL IMPACTS

Some specimens will simply self-destruct on their own once
they are removed from thewr ongmal environment. Spontaneous
detenoration of thas sort 1s well known. Borax and chalcanthite. in
beautiful, gemmy crystals freshly collected. eventually alter 1o
powder and cannot be preserved by normal at-home techmques
Big crvstals of mirabilite from Soda Lake near Taft, Califorma
will begin breaking down betore vour very eves, within munutes of
being collected. Big autumite specimens from the Daybreak mine
near Spokane. Washington, are notortous for dehydrating and
exfohating or splitting over ime. Some minerals quickly lose then
color when exposed to sunhight, and others (such as the photosen
sttive stiver minerals) turn dark. Metals will tarmish and sulhdes
will oxidize A book could be wnitten about damage due 1o
environmental change

Sunhght 1s particularly dangerous to many minerals, i somg
cases altering not only the color but the crystal structure. Realga
tor example, will alter to a ditferent mineral entirely, the powden
orange pararcalgar. Probably the finest realgar ever collected in
North Amenca was collected by Gordon Leroux from Green River
Canvon near Black Diamond, Washington. It was purchased by Ed
Swoboda and put on display at Stanford Umiversity in a display
case in the j_'L'q'-fll_-_'-} !.li"'r.1|:"- [ has SPECTMEn Wals ds 2id wd as or better
than the best of the recent Chinese realgars on the market. Al
certain times during the dav. sunhght struck the display case. and
alter a short period of ume the specimen began to crack and turn
Vi How. It was taken ofl L1|\|‘I'|‘|_'«. but the damage was done. and the
specimen eventually degraded 1o the point where 1t was 1in preces
and valueless. 1 (RHC) collected mice but much less exalied
specimens from the same locality over 20 years ago and they have
weld up Hlu‘!} ”‘.k'} have been and are stored, however, in a set ol
drawers that 1s rarely opened. 1 have also seen mice specimens ol
realear from a vet earhier hind at Getchell, Nevada. that are also n
good condition. But again, these specimens have been wrapped and
stored awav in dark boxes. | think that the recent Chinese realgars
will hold up well for many vears it they are kept in a cool dark
place. A number of them in dealers hands have begun to crack and
change color. probably from being carelessly placed under bright

hights and sunhght




CURATORIAL DISASTERS DRAWER DAMAGIH
When | | ba ast 1 (RHCO) used to vasit pe wcally wiath Many a
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One ol the best Bolivian phosphophylhite specimens used 1o

reside in the collect | the late Dave Exdahl in Califormia. It was
itHustrated on the ver o1 1ne I.If'..l.ll'. I._'|‘1li.1l'- US| IssSLIC ol the

Dave’s family kept some of his collection together in his memony

tution. aboul _. e cnel Ii!n_' ‘I"'hll“-]".rlt-‘lth'\li'.'\ ! IH.:'.Ii‘-L'x_jfl'._l il.'L.:l': dalil

ornia insttution oo

irom Goucher Colleee wonde study

where 1t met a most mundane end: it was dropped on a hard

NINCral spoecimens it tHloor and ﬁil.lii'._‘.'.,L: Into INLICSS PIcCes

1%

Paul sent curator John You don’t necessanly need to drop a

specimen 1n order 1o
destrov it vou can also drop something else on 1t. Some vears ago

drawers were rotting and were the Smiuthsoman Institution sent a large blue aguamarine crvstal on

rawer bottoms were falhing through into

loan to the Albuquerque Museum of Natural History. It was duly
b

DC OpPCi d. There was also a mstalled in a high-cetling elass case. but there was a ["i“NL'I‘H with

CcOuUd Nt even

il book collecion which was so mildewed and the highting. Conseguently a workman had to open up the case and

it could be saved. It was a real mess. A lew do his ”Hh'\l.'llf"'_' !I;_'|'|'| above the specimens HL 11IH‘1‘I'1L'11 a ball peen

were rescued but most of the collection was hammer directly on the aguamanne. with unfortunate results

'n we ever saw came from this I'he late Paul Desautels, for many vears curator of the famous

Smithsoman Institution collection of gems and minerals, once told
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TORTURE BY HEAT AND COLD

Sullur 1s |w1l';.||~« the best-known example of a mineral highly

Y i ] W N '] ] L | ] .y T ¥ ]
sensitive to even small changes in temperature. 1 (RH( once nad :

| | 1 i ¥ -
superb Sicthan sulfur specimet 1 primantly of a single

cemmy crystal about 3 inches across. One day | was showing it 1o

inend from the trunk of my car. The blowing wind was somew hat

cold as | removed the ton from around the specimen. As we

were adminng the lovely 'n we heard a sudden “sn
a crack shot through the big crystal. | hastuly wrapped 1
|"|l'[;.'L| 11 Troam Hl!'!‘.L" damaaege

b

Other collectors have heard sull |

ur crack merelv trom the heat ol

one s hand while holdine 1. Wulfenite 1s not as sensitive bult

Ll
suffer sitmilar damage. Some years ago. when Bill Panczner was
curator at the Anzona-Sonora Desert Museum. | (WEW) tollowed
him around on a tour of the vault and storage areas. At one point he
ook out a superb San Francisco mine wulfenite cluster, the Kind
with water-clear orange crvstals peppered with httle red mimetite
crystals. It was composed mainly of one ol the largest single

crystals known, over 4 inches across. He gingerly placed it in the

palm of my hand. and | studied 1t admuningly. Then, though | had

not moved a muscle, we heard a disunct “unk!.,” and nt cracked
through the muddle. folding s Wings down hke a dead buttertly

Feeling somehow responsible | looked at him in panic, but he just

aid, “Don’t worry, 'l repair it
Speaking ol mimetite, one of the most famous stories involves

wonderful Tsumeb mimetite which appeared on the coves
L sumeb Issue in 1977, The crvstals are from the pocket of 197

| '
i‘- .l._'il!kl| .||-

reearded as the world s hines

* cover specimen, owned by Germa

had water-clear vellow ¢m
}

) . . vl - h W i
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ier busy husband by washing the dust oft of so

nens. She ook the mimente o the Kuichen sink

W

mmersed it in hot water, as she had probably dong

remsione specimens. In an instant the water-cle

el

i i > . i | 1 - '
iky and nearly opague with internal tractures

But ne savs wi

“Now how do vou suppose THAT happened?””

be heard cracking under tap water. Kurnakovite
will fracture badl mmersed i water
lemperature

Heat sensitivity s normally the result ol
tactors: (1) low thermal ._l":'!u,!'.igfl"~!|j~ and )
thermal expansion. It is tor thas same reason thai

resistant 1o sudden temperature changes: i s 1
glass with high streneth and an extremely low therm
coethcient. It doesn't expand or contract much wil
icmperature
A\ somewhat different case imvolved a Brazihan
Back in the early 1970°s the Detroit Gem and Mineral Show was

held at the Light Guard Armory, a large gvmnasium with hgh

walls and a row of windows in places near the cethng. Exhibi
cases were set up in a ditterent tloor pattern each vear. just tor fun
and many fine specimens were placed on public view there during
the show s heyday. One year an exhibit was set up by David Wilber
which included some fine mimatures, particularly an agquamanne
crystal from Espinito Santo, Brazil. Crystals trom this locahity had

as a distinguishing feature. many hittle blebby inclusions suspended




in the eemmyv blue internior like bubbles 1n carbonated water. The

INCIUSIONS WOTe 4 H-."'.!,I:'I"|r”'.ll~ nt. as if containing only gas or waler

Nhey certamly contammed something, as showegoers soon discon

W ¥ . 1 i % i . %N
on Saturdav. the tirst tull dav ol the show,

As the alternoon came
a bright October sun cast squares of hght on the show floor rom

the high windows. As the sun followed its path through the sky, the

Jowly moved across il

1
w show toor hke a iant

sundial. Across the row of exhibit cases the sunbeams fell until

they shone directly onto the | SPIrto Santo aguamanne. SIresses
beoai build up ins de the crvstal as the inclusions heated up
Finallyv it exploded with a bang. in a hail of tragments. Apparently
the increased temperature raised the gas pressure or the vapor
] re of the included hqguid until the crvstal was notl strong
enough o contamn 1it. Dave had 1o sell the preces as gem rough

Obviously the worst thermal disaster that can befail a specimen
i hough not as common as they used 1o be, thanks 1o modem
technoloev and hire codes, hires were al carhier nmes one ol the
major threats to muneral collections. For example. we will never
known for certamn what the mineral collection of James Smithson
looked hike: 1t was de

stroved by fire in Washineton, D.C.. in 1865. A carelul I-;,ulsrlj_' 0l

the Smuthsoman Institution

Frederick Canfield's “The final disposiion of some American

i i ¥ 3% sl I . " i 11
collecions of minerals  (1923) will disclose that about 10% ot all
the collections hsted were destroyved by hire

CHEMICAL NIGHTMARES

Chemicals can often do as much damage 1o specimens as
ropping then the Hoor, and corrosive chemicals are especially
notonous. Back it riyv 197/0's, we remember Smithsoman
irator John White eonne about his duties one dav. when he
lecided that a lovely Russian crocoite mmmature needed to have a
centur worth ol dust and soot knocked oft. Scrubbine the soll

LsLre .l is out of the guestion, because they were 100
Iraele and easy 1o soeratch. So he chose 10 use a4 common curatonal
lool, the ullrasonie cleaner. a mimature stammless steel bathtub
which would send high frequency vibrations through water to
rently loosen hine particles. He plunked 1t in the hittle bath, wurned
[ i ¥

on. and lett tor 20 minutes or so. On returning he was hormhbed 1o
iind the specimen s luster destroved and its crystals hazing over
whitish him! It seems that a member of the volunteer

staft had previously used the ultrasomic cleaner and, instead ol

leaving it tull of ¢clean water. had left ot tull of a weak acid solution

Around 1983 some extraordinary anglesite crvstals began com
ing out of Morocco; thev had a beautiful browmish red color and
high degree of gemmuness. They sold for high prices, but a few

peopl

vere suspicious because the color was only skin-deep. on

broken surfaces as well as crvstal surfaces. Ultimately it was

l.a R | i 1
WAl neu 11kl

some Moroccans had been cleaning specimens in a
bleach solunon, and discovered acg Iu'l..':'ILIH_‘-u that the bleach reacted
with anglesite 1o produce a deep red-brown compound. Once this
became known. it was realized that all specimens which had been
treated must now be considered essentially worthless. and this
included some that, even colorless, would have ranked among the
linest 1n the world for the species

some minerals are purposely destroyed because they are ugly,
and detract from the appearance of associated species. The removal
of calcite by dissolution 1n acid 1s a common practice. A large lot ol
prehnite molds after laumontite, to ¢ite another example, armved at
Jewel Tunnel Imports from India, and 1t was plain that then
wsthetics were being compromised by some Kind of black oxide

matenal. The black mineral was removed with acidified hydrogen

peroxide. Cal Tech mineralogist Dr. George Rossman later deter

It’s ruined!”

mined the black muneral to be some of the purest todorokite eves
found

Efforts to dissolve unaesthetic munerals from more desirable
ones can often 2o awrv when both species are attacked. In 1974 a
collecting buddy (Bob Bartsch) and | (RHC) went to the mesie
locality at Hale Creek in northern Califormia. With considerable
cftort we broke up the typical calcite and inesite boulders found n
the creek bed and selected about two hundred pounds ol specimens
ol the calcite intergrown with mesite that showed the greates
etching potential. We had to haul this matenal by backpack about
three miles to our vehicle. Al McGuinness. another dealer/colled
tor, told us that he used a very weak solution ol hydrochlonc acid
kk']"[ verv cold to remove the calcite. Trv as we mught. we could not
getl the solution to etch properly and we ruined many specimens
Finally we tned nitne acid which worked wonderfully even in
concentrations as strone as 20% . We have also found that. if calene
must be removed Irom dioptase. mitric acid 1s the acud ol choice,
and that most other acuds (even acetic acid) will remove any
existing luster from the dioptase

Preservation techmiques gone wrong can also destroy specimens
John Mediz regularly collected wullenite at the 79 mine n

250 fine but

Anzona, and on one tnp was lortunate 1o recover oves
very dehcate specimens on a rather crumbly matrix. These he
oftered to another mineral dealer. Chrnis Wnght. Questioning the
Inabihity, Wright was told that all he had to do was dip the soft rock
in a plasucizing solution and 1t would stabithze and harden the
matrix. But there was a misunderstanding in the communication of

this techmque: Wrght dipped the enrire specimen in plastic

solution, rather than just the fnable matnx, and the crystals of
wulfenite became plastic-coated in a most obvious and unattractive
way. All subsequently had to be discarded

Chemical damage 1s not always of the corrosion type. Many

dealers will remember the 1989 Springfield. Massachusetts, Gem

and Mineral Show, held at the Civic Center in downtown Spring




ld. Normally some inclement weather on show weekend would
* considered a plus, as attendance would increase when outdoor
acuivities are curtarled. That weekend 1t rained. And rained. and

rained and ramned. Dealers went about their business on set-up day

and then retired to their h a good might's sleep betore

the show opening Al atrolled the otherwise de

serted show floor. And st though the show tloor was

s1X Teet below street level. the entrar s were well designed.

i drop of the water that was Howing torrentially down the

0 il - 1:s i AR . i z A wit ) |
cels and sidewalks outside (of 1N OvVED e iresholds

o1
Unfortunately the heavy
INAgc sysicm I":.‘lei'fk

suddenly backed up. Drain

':-l v 1L ( Cnler were -h!I"." n

irid

uards. 2eysers ol rammnwaler shot 2t L in the air from ti

as tlooded and the wat

Ll

Within moments the shon

nsie. Most dealers had stock stored under their tables in stacks ol
beer Hats., as always | he wat level rose 1o one lat deg p (about 4
ncnes), then two Hats deeg I inally the city enineers
problem under VSETS laper
]'-' |ka'11L'

immediate |y

'I‘x"- STOCK dand kEk',I!! Lip f-"

| §

|-.II'II. but for two exceplions

meteorite on the floor. and the water had reacted

n the cracks. breaking the meteonite Lpatrt
"\. more imteresting exampic was some

okenite pull balls on the floor

I 1K S -‘lr .'-'J. ! ll’,'.",‘:-‘-x' ( TTINAIYT

that the soggy flats had not collapse n the tragile okenite
However, upon opening the shocked 1o hind that all ol
printing on

the Hats (which were real receveled er tlats and not unprinted

1 il [ v ] | . Iy [

Lthe okentes had turned blug parently the blue ink
! g 11. . is . . . i on '
commercially madc dissolved 1in the water and

been taken up 1imto the on structure of the okeni

FARTHQUARKE!

AImost every older collector in Califormia has lost spec
carthquakes. Willard Perkin of Glendale. for example. kept most of
his best large specimens in glass display cases which were

destroyed by the 197 ] Sylmar quake. His cases were smashed and

the specimens cascaded down on each other anud a rain of broken
glass. landing on a concrete floor. Fen Cooper of Freedom
Calittorma. hived less than 10 mules trom the epicenter of the 1989
Loma Prieto quake. Some of his specimen drawers literally

out of thewr cabinets and struck the opposite wall ol the room
before falling 1o the tloor. One of the drawers broke a window 8
feet away from the cabinet. Gary Moss, a San Francisco collecton
who helped him clean up the mess. said 1t looked as 1f the room had
been roto-tilled. Jack Halpern's collection in San Francisco also
suffered extensive damage from that quake, as did the collection of
a local mstitution that wishes 1o remain nameless, mostly from
broken glass shelves and cases. The moral: 1if vou hive in earth
quake country, use cabinets that have locking drawers and Plexiglas
shelves. For more details see the article by Los Angeles County
Museum of Natural History curator Tony Kampl. “Earthquakes
and muneral collections™ (1994, p. 245-247). and also the letter in

5 =

this 1ssue from Jack Halpern, p. 3

DISCARDED TREASURES

A\ story that Carl Krotki of the New York Mineral Club used to
tell was about an elderly member whose wife had restricted his
collection to a particular closet in their high-nise apartment in New

York City. She did not hke mineral specimens. or probably more

accurately resented the ume and money her husband lavished on
them. Often. when he bought a specimen. his wife would gnll hin
about how much he had spent: to keep peace in the family he would
alwavs |~|.|l". moving the |.l\_"\1!|.|.,|j 1‘*ll-llll (VET 4 |1|.1L|._ or two. Thus a
$50) specimen would be e wted to her as having cosl nll|:‘» 55 or 50
cents. From time 1o time they would entertain other club members
and he always seemed 1o have 1|11r-!gi.lllfx ||1~_,|1|!!__' some ol the
specimens he wanted to show off. The mystery was solved one day
when his wite was complamning privately to another club member’s
wile about the foolishness of mineral collecting. She explained that
when the specimen « loset 2ot 100 crowded tor her taste. she would
simply take a few boxes and drop them down the

After all.” she sad, “they didn’t cost very much.

SO MUCH IS THROWN AWAY

Bottley s. the famous old Enghish dealer. was moving 1o ;
warchouse, and in the old warchouse he discovered a number o
crates tull of caleites and barntes that had been therg
vears. Rather than try to make room for them in his new
had them carted down to the Thames River and throwi

Specimens need not be totally pulvernized 1o be destroyg

| . { . 5 i | s fT1aanunm
simply need to be damaged enough to lose thel

.- s !
|-||l\~1 1 LL) {:

ieir owner. Then what happens’

“There were MINERALS in that old box?!"

Lhe cruel fact 1s that most mineral specimens are jusl
away. All specimen dealers from time to ime speculate about whal
happens to all of the specimens that a particular log ality produced
What ever happened 1o all those good calcite. galena and sphalente
specimens that the n-state (Oklahoma- Kansas-Missou cad
district produced?! There were hundreds, probably thousands, of
tons of specimens produced over more than the hifty vears that the
district was :'}L;I't!:!.‘n. mined. Boodle Lane., well known tn-state
dealer, used to send barrels of specimens all over the world. The
same was true about adamite and hemimorphite specimens thal
flooded out of Mexico and fluorite specimens from Cave-in-Rock
[llinois. There were tons of them. Where did they go? More
recently there has been a flood ol Indian zeolite and related
specimens. Also amethysts from Brazil (at least a thousand tons per
vear) and pynite from Peru. Over 100,000 specimens ol San
Francisco mine (Mexico) wullenmite were mined. shipped and sold
lhousands of tons of specimens. Where did they go? In the last
century 1t was pyrites from Elba. sultur specimens from Sicily and

barites, calcites and specular hematite specimens from England




Odds are, Y9% of those specimens have by now been L1ZH-_.II'L1L‘11
Most of the specimens that are sold are sold 1o non-collectors who
are fascinated enough by minerals to buy some “samples 1o keep
house. Over the vears they get dusty and dirty, then
color fades. their luster dims, the Kids play with them, and then

i ]
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lamaged as well as dusty, dinty, laded and dull Finally

someone st throws the dirty old rocks out in the garden o trash
Nhose environmentally sensitive 1olk among vou can perhaps take
sOlace that n a sénse, the =|‘.'l.:.'!:~.'!:\ IKC OUrSCIVEes, are recvoe e ||
! Lyl i LS

THE BULLDOZER OF DOOM
Dr. James Wishart ol Rochester. New York, spent a hifetime

buitldine a fine collection. During his eighties his famly talked him

into oming a retrement community and ottered to do all the work
of helping him move and dispose ol unwanted possessions: these
defimtelv did not include the mineral collection. His home was
old L ¢ oper and dunng escrow the contents of the house
WiECTT TCITK x| One way or anotner 1"'( dav belore '%lx closing ol
CSe ne s ad was 1o be removed fTrom the property. whnicn
! SUPPOSC li nclude the muneral collechon. It had been
removed from the cabinets, packed in boxes and placed in the
l?.'-.\,'l-'.__l -"ill. r'.l\ll .I!1_| |'Ir?5|.. I:l\ll!'\ }"I ‘--'.‘1;\' Ii...l"'"-"| Il\ "|'.'I.I\.i
NENS it behind and therr absence was not noticed until latg
that evenmng. Dr. Wishant returned the tollowing dayv 1o getl the
specimens and. upon armmvine at the site of the home. tound that the
;1i\1|‘-. 1y nNad iH"'l.'-. | 'l."'-l.'-w.'-.! LD IMARC Wiy |"| o TILW “!Il"l‘ikl:'!-:_'-l '-'-'”|.-.I
The family speculales that the specimens were bulldozed along
with the rest of the house and they were never recovered. The
ollection contained many important specimens including appas

ently the largest gold nugeet ever found in New York state

| dAwrence A onklhin I'c .:§I._1| lnc story ol e Ll'iI\.,!!H"! il F:'L'lk:
Zodac, tounder of Kocks & Mmnerals magazine. in the March \]"Il.':
|9RS 1ssue of the Mineralogical Record. Zodac died leaving a two
story house and basement almost completely filled with specimens

Conkhin bought the lot. and had moving men clear out the eround

floor and second story. But all of the boxes stored in the basement

had detenorated and collapsed into a 3-feot-deep layer of chaos
There was no ntme o sort throueh and x.:|*..lj_tc the basement
storaee: it was soon thereafter bulldozed over during the demoli

ton of the condemned house

CONCLUSIONS

What lessons can be learned from all ol these horror stones’’

( 1) Good muneral specimens have already survived a gauntlet ol
dangers. Make every eltort to salely preserve them from harm

2) Museums: hire curators who know munerals. locahies and
collecting at least as well as they know techmical mineralogy

(3) Try 10 keep explosives of all Kinds away from minerals

(4) Educate miners at every "'Pi""'”"'”“j‘

(5) Put thack, soft carpeting in vour collection room

(6) Make advance arrangements for the dispositon of vour

\_H“\'..I'L'il <0 that

it does not end up 1in uncaring hands
(7) Get a dog 1o pel

(%) Emoy vour munerals while vou can, because neither vou nos

INey 4are 1immiona

MORE STORIES?

Do vou have vour own story of doom and destruction” Your own
nightmare from the mineral collecting vault of horror? We re ready
10 share vour pain. Exorcise those demons of gutlt by writing up
vour story for our readers and sending it to the editors. You'll feel
better, and your conscience will rest easier, knowing that others

may benefit from (or at least have a cathartic hystenical laugh

>

about) vour expenence

Note: Hlustrations in the above article are not intended to resemble particular persons, living or dead.
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In the very heart of Italy one of Europes largest shows for the exhibition w :

and sale of minerals, fossils and gems for collectors only

La salelatlias Sate 25l

MARCH 15"716"/17" 2002

CONVENTION CENTRE - Bologna - ITALY

Special exhibits and events:

200 years of mineralogy:
the National Museum of Natural Sciences

Inf°: Maurizio Varoli Via A Guidotti 67

Phone and fax 39 /()51 1 6447315

Hitp: www bolognamineralshow.com
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Surprisingly affordable, very aesthetic and beautiful Top
quality Indian minerals. Something for everybody from
the collector to the amateur

Fabulous gift produdts including Pretty Gemstone Bowls
Gemstone Paintings, Jewelry Boxes, Pendants, Meta-
Physical Products like Pyramids, Points, Massage Sticks
Healing Sticks, Shivalingams, Eggs, Spheres, and much
more including

Home Products like superb Wrought lron Candie Holders
with/without Glass Vases, Aromatic Candles, fancy Bas
kets. and much more

When in India please contact us a

National Minerals, 209/ 1673 Motilal Nagar No. 1, Road
No. 4, Goregaon (W), Mumbai-400104, India

Tel: 91-22-8754733, 8749984

Fax: 91-22-8736161

e-mail: nationaiminerals @yahoo.com

Rare Species?
Common
Minerals?

[ L}ur CUStOMEers sav: l"'n.e||1x matenal,
| accurate labels, excellent wrapping.” Find
out why! $2 brings 20 pages of listings,

83 puts vou on our mating list tor a vear

Minerals Unlimited

P.O. BOX B77-MR
RIDGECREST, CALIF. 93556-0877

40134 Bologna Italy

L-Mail: infoebolognamineralshow.com
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2 l Simkev Minerals

fine microminerals for discriminating colleciors

MICROS ONLY - FREE LIST

79 Pine 51.5 . Port Hope, Ontanio. L1A 3G2, Canada
Ph (905) 885%-5483 Fax (905) 885-1161
E-mail simkevif@nhb com
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JOHN BETTS

MINERALS & SUPPLIES FINE MINERALS

www._ johnbetts-fineminerals.com

NEW BOOK! New Minerals
“Lovozero™

Added Ev cry Week £

Send Tor list

John Betts

215 W, 98 Sut.

NY, NY 10025
(By Appointment}
212-678-1942
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Supply Catalog: $2.00
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complete Show

EXCALIBUR MINERAL COMPANY o

Information.
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Your best connection to Europe:

www.Lapis.de

= European Show Schedule = Online Bookshop (German)
= What's New In Minerals = Classified Ads

Localities » Minerals = Authors * Back Issues Service

Christian Weise Verlag
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ONE OF THE WORLD’S PREMIER CRYSTAL COLLECTIONS
FOR SALE By Keith and Mauna Proctor! All specimens to be sold individually

¥ Order vour 96-minute Video! Professionally produced video documentary program
on worldwide localities and minerals from the Proctor Collection $32 ppd.

L.

You can preview this collection with a 96-minute, professionally prepared video. This live-action presentation features 180
specimens, individually filmed, and 35 mine location photos to illustrate the history and workings of many great mines and their
crystal treasures. This unique, educational video graphically illustrates the 12 critena used to assemble this world-class collection
To order your video send $29.50 plus $2.50 postage

Dr. Wendell Wilson in his video review in M.AH., Nov/Dec 1992 “The video offers an opportunity to see and study Proctor's

p. 504, says “The collector of aesthetic mineral specimens will exquisite specimens at leisure. Many are pictured on slowly
find much to savor in Keith Proctor’s video catalog of his revolving turntables, allowing all sides of the specimens 1o
collection It really delivers in terms of extraordinary be seen, and their three-dimensional shapes to be fully
mineral images and specimen information and will stand for realized, as reflections play across crystal faces and gemmy
many years to come as a histoncally valuable documentation interiors this really is one of the bes! private collections
of one of the great private collections of our time.” ever assembled.” Video Review: Nov/Dec '92

KEITH PROCTOR
Contact Brook Proctor at SO1-501-0995

Address: 663 F.-13800 S, Draper. UT 84020

#hoto by Harold & Erica Van Pelt
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