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notes from the

EDITOR

NOTICES

Died, Cynthia Peat, 74, accomplished amateur mineralogist
collector and long-time Canadian subscription agent for The
Mineralogical Record, in Toronto, of multiple myeloma. Cynthia
Kent during and shortly after World War Il. She served a:
Wireless Operator and Radar Mechanic in the (British) Women 's

was born in Henley-on-Thames, England, in 1925, and lived in

Auxihary Air Force from 1943 10 1947, and marned Jim Peat in

1948. They subsequently emigrated to Canada with their two sons

an X-ray technician. Those were exciting times at the R.O.M.; an
extensive array of rare and unknown minerals was being discov
ered in the Yukon and at Mont Saint-Hilaire, Quebec

Jim Peat retired in 1986, and Cynthia stayved on at the R.O.M. as
part-ime manager of the mineral exchange collection

Perhaps because most minerals from Mont Saint-Hilaire are tiny,
Cynthia became a micromounter. Following her first visit 1o that
famous quarry in the mid- 1960's, she missed few opportunities to
collect there, and 1in ume became extremely knowledgeable about
the minerals from this unique occurrence. She was generous with
specimens, making many rare Mont Saint-Hilaire microminerals
available to others at the annual Canadian Micro Mineral Associa
lion conferences and workshops

Many people will miss her generosity, her knowledge, her
friendliness and her willingness to help

lony Steede

CALL FOR PAPERS
The 22nd annual FM-TGMS-MSA Mineralogical Symposium

will be held on February 10, 2001 at the Tucson Gem and Mineral

mn 1935 Show 1n the Tucson Convention Center. The topic ol the sympo

Cynthia first developed an interest in minerals during a visit to a sium will be The Minerals of Russia—which i1s also the show

Maine mineral shop in 1960; she soon became an avid collector theme for 2001. Papers on descriptive mineralogy, paragenesis,

and involved the entire family in collecting trnips. She learned more classic and new Russ:an localities, and other subjects pertinent to

about minerals working as an assistant to the well-known Toronto Russian mineralogy are welcome. An audience of enthusiastic

mineral dealer Prosper Williams during the 1960°s, receiving her amateur and professional mineralogists and geologists 1s expected

payment in the form of specimens. She spoke fondly of opening 'hose wanting to present a paper at the Symposium must submit

consignments from Tsumeb, and unwrapping one treasure after a 200 to 300-word abstract, by September 10, 2000, to Raymond
another W. Grant, Mesa Community College, 1833 W. Southern Avenue
Still hungry for knowledge, Cynthia approached the Mineralogy Mesa, AZ 85202. Tel: (480) 461-7008. Fax: (480) 461-7234, ¢

Department of the Royal Ontanno Museum and asked for a job mail: rwgrant@ mail.mc.maricopa.edu

Though funds were short, as usual, she was taken on and served the Presentations will be 20 minutes in length, followed by a shorn

Department for over 20 years, cleaning and cataloging specimens question-and-answer period. Abstracts will be published in The

Mineralogical Record R

1L.‘.:1'1t1rlj: 10 use the analytical equipment, and ultimately becoming

! Glossary of

OBSOLETE . .
| MINERAL Glossary of Obsolete Mineral Names
NAMES g
Over 30,000 referenced synonyms, varietal names,
discredited names, antiquated names and discarded names!
A perfect companion to the Glossary of Mineral Species.
Hardcover, large format, 256 pages.
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RARE SULFOSALTS FROM THE

VAN SiLvEr MINE

BriTisH COLUMBIA

R. W. M. Woodside \. E. Soregaroli
| niversity {1H|]L‘_‘-__‘L' of the Fraser "'-.'I!I-L'}. A 16 West 26th Avenue
13844 King Road Vancouver, British Columbia, Canada V6H 2B

Abbotsford. Bntuish Columbia, Canada V.25 '™M9Y

H. G. Ansell B. L. Twailes
'[il._'!‘lhl:r_'h.'di Sun ey ol Canada Chemex Labs Lid
now al 2954 West 3dth Avenue
1695 KITH-' John uhlf"- Vancouver. British Columba, Canada VN 2J»

Nanaimo, Britich Columba, Canada V9T 3(C3

I. W. Balacko
#24, 11735 - 89A Avenue

Delta, British Columbia, Canada V4(C 308

In British Columbia the Silver Tunnel of the Van Silver

mine has produced hundreds of rare and beautiful crystal

specimens of lead and silver antimony sulfides, including

fizelyite crystals which are among the best in the world.

The ore at Van Silver comes from a hydrothermal

lead-zinc-silver vein system, which contains significant

antimony. Diaphorite and fizelyite were first observed in
Canada at the Van Silver mine, and it is the second

reported occurrence in Canada for semseyite,
miargyrite and pyrostilpnite.

INTRODUCTION Additional chemical analyses (atomic absorption) were performed

The identifications of the rare minerals reported here are based at Chemex Labs Lid., Vancouver. Bart Cannon (Cannon Micro
predominantly on X-ray powder diffraction and electron micro probe, Seattle, Washington, USA) provided some preliminary
probe analyses performed at the Geological Survey of Canada microprobe work
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Figure 1. Location of the Silver Tunnel and the
ore stockpile of the Van Silver mine.

Km

'he Van Silver mine (Fig. 1) is located west of Highway 99 on a
tnibutary of Brandywine Creek, 105 km north of Vancouver, British
Columbia. Brandywine Creek i1s a tributary of the Cheakamus
'he
renowned for its scenery, lakes, alpine meadows, glaciers, and
excellent sking at Whistler and Blackcomb Mountains, 20 km to

the north.

River, which drains a large mountainous area S

region |

Silver-bearing ore was produced during underground mining
from the Silver Tunnel adit, which lies at the 685-meter elevation
Creek. The Silver

caving: however, silver minerals are found on the waste dump, ore

on Snow Tunnel 1s now naccessible due to
stockpile, and occasionally in a small open cut above the tunnel
I'he best collecting area at this time is the ore stockpile at the
abandoned mull site, which is situated along the Brandywine Creek
road 1.0 km east of the adit at a point 1.0 km northwest of Highway
99. During the colder months the region is covered by a meter or
ot

September.

more snow, restricting mineral collecting to June through

The silver ore in the stockpile was mined by Van Silver
Explorations Ltd. from the Silver Tunnel. The fresh rhyodacite host
rock 1s pale in color but soon tums black on exposed surfaces
Mixed with the ore in the stockpile are large fragments of a green
chlorite-sericite schist from the nearby Main Zone pit, which, apar
from a showing of linarite, contains little of mineralogical interest.

Inside the ore stockpile the creamy white rhyodacite weathers to
a glutenous gray-white montmorillonite clay, streaked with dark,
crumbling crystals of sulfide minerals. Nothing of mineralogical

interest has been recovered from the clay. Lumps of quartz-rich

220

rhyodacite and quartz nodules within the clay have maintained
their integnty. When the nodules are broken, one commonly finds
a carbonate lining. Leaching out the carbonate with hydrochloric
sulfide and

acid occasionally yields euhedral microcrystals of

sulfosalt minerals perched on lustrous quartz crystals. The best
sulfosalt specimens come from galena veins mn the quartz-nch
rhyodacite. These veins average a few millimeters in width, but
range up to several centimeters in length. Careful splitting along

the sulfide veinlets exposes vugs containing small crystals of

quariz, ga

ena, pyrite, sphalerite and the suite of rare sulfosa

1S

described in this paper. Crystal sizes range from tenths to several

milhimeters. In spite of the crystal size, this decrepit little stockpile
has produced some of the most spectacular crystals of lead and
silver sulfosalts found anywhere in the world

When the suite of crystallized species in the vugs is carefully

examined, a remarkable story unfolds. From the simple observa

tion that if mineral A overgrows mineral B, then mineral A was
deposited after mineral B, the paragenetic sequence of the minerals
at the Van Silver deposit can be worked out. This is unusual
because most sulfosalt deposits result from repeated, overlapping
mineralizing episodes at varying temperatures and places in the
mine. The usual result is that the paragenetic sequence can be
established only for individual specimens, the sequence varying
from one specimen to another, causing some confusion. However,
the small size of the Van Silver deposit and the simplicity of the
vein sysiem allowed the sulfosalts to crystallize one at a time in the

same sequence throughout the zone




Figure 2. View toward Whistler on Highway 99,
I'he dirt road on the left, where the power lines
cross Highway 99, leads directly to the ore pile
from the Silver Tunnel. Ray Hill photo.

Figure 3. The ore stockpile in 1992. Although
the fast-growing alder are taking over the stock-
pile, it is still one of the few wheelchair-acces-
sible mineral collecting localities in British Co-
lumbia. Ray Hill photo.

HISTORY

Early British exploration of the area began with the building of I'he Van Silver mine was lirst prospect ind | B
the 1859 Gold Rush trail. passing about 50 km north of the Van Jack Group in 1923 by AL E. § v, |
Silver t-t-i."}"“‘-vl'. his trail ;"!I*kniu] access 1o the Canboo gold helds sorted. high-grade on nipmani AMETC M ' Blue Jack M
of central British Columbia. The Squamish trail, which connected Inc.. but the remote locatior |
the Gold Rush trail to ndewater on Burrard Inlet, was constructed levelopm British ( M M
from 1873 to 1877 and passed less than 10 km from the Van Silver I'here has been only one other producn
deposit. As prospectors discovered mineral showings and the greal irea. the Northair gold mine, whicl Lal
timber potential of the area was recognized. a railroad. then called lead-zine concentrates that contained over SUUR) &
the Pacific Great Eastern. was built along this route from Vancouver ver and 5.670 kilograms of gold (Hewiti &
1o access central British Columbia. This railroad. now known as n 1967 Van Silver Explorations Lid. acquired the |
British Columbia Rail, was completed in 1914 and, along with the n the rd 1970's, built a sma It 1o 1P
completion of Highway 99 in the 1960s, opened the area U tonnes per day. In 1977, the only year of operation, Van 5
development and recreation Explorations Lid. mulled 5,06 nnes of ore from wi
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recovered 1.38 kg of gold and 157.5 kg of silver contained in base
metal concentrate (British Columbia Minister of Mines and Petro
leum Resources 1974-1978)

In 1966 one of the authors (AES), during the course of a
property evaluation for a Canadian mining company, collected and
later wdentified diaphorite and miargyrite from the Silver Tunnel
In
1978, Ty Balacko first collected samples from the ore stockpile

Lloyd Twaites in 1973 collected sulfides from near the mill

and, with thorough microscopic examination, observed diaphorite
and pyrostilpnite. Ty Balacko has provided almost all of the
“unknowns™ for this study. In recent years, serious collecting and
analytical work has been done collectively.

The property is now held by La Rock Mines Lid. of Vancouver

el bo |

-

Collectors should obtain permission from the owners in Vancouver

befi e remiaon INng malenal

GEOLOGY

The Van Silver property and surrounding area are characterized
by north to northwest-trending roof pendants of volcanic and
volcano-sedimentary rocks floating in a sea of dioritic and quartz
diontic rocks of the Coast Plutonic Complex. The Coast Plutonic
Complex and included roof pendants form the backbone of the
Coast Mountains, a northwest-trending mountain range stretching
tor several hundred kilometers along the coast of British Columbia

Many base metal and precious metal showings are hosted in roof

pendants within the Coast Mountains. Several such showings,

[he Miner erial Re ] ame 1] Ma




MINERAL RARITY |

STAGE

— e

{1 | 2™ | 2B | :
Quartz |
Galena ..}
Sphalerite | I
Pyrite I

Electrum S. I .’

Ankerite 2 B

Rhodochrosite 5. |

Calcite 2 S—

Bane ‘ ——————

Celestite 5. 1 '

Geocromite 3 R

Miargyrite 2 —

Tetrahedrite 4 ?

Diaphonite 2. | S—

Bournonite 4 ' ‘

Fizelyite 3 | —

Semsevite 4 r—

Freieslebenite 3 —
Boulangente 2 J—
Pyrargyrite 2 . P
Pyrostilprte 3 —
Silver 5

Cerussite 3

Sulfur 5

Figure 6. The sequence of mineralization at
Van Silver. Rarity is on a five-point scale with 5
the most rare. The “?" are estimates for rare
minerals seen on a few specimens with few
associations. The timing is purely relative and
the length of the deposition bars reflects this.

including the Van Silver mine, are hosted in greenstones of the rhivodaciie dikes 15 especially favorabl r fa |
Callaghan Creek pendant. This pendant 1s composed largely ol which 1s reflected as intensely clav-altered gouge zones. Wh
andesitic flows and equivalent fragmental rocks, accompanied by ilteration 1s extreme, much of the dike has b insformed n
argillites, conglomerates and minor limestone (now marble) whicl creamy lan to gray, soft plasi . | iltered areas of the dil
have been ll\ﬂ_!_’”l.'l.l to the Lower Cretaceous Gambier Group f*-jx are more competent. Alleration iracture controlled and
Woodsworth (1977). Regional greenschist metamorphism has in of widely spaced Iractures, nodules ol sihca-altered rhyoda
posed a weak to strong foliation on the volcanic and plutonic rocks remain as hard, rounded masses in the softer roch

Intensely altered and schistose andesitic rocks are favored sites for Where mined. the rhvodacite dike has an average thickn '
faulting and for the emplacement of rhyodacite and basaluc dikes about 2 meters and has been traced by surface and underground
Late Tertiary basaluc to rhyodacitic flows and pyroclastic rocks fill exposures and by chamond dnlling tor a stnke length ol about SO0

major valleys and cap mountain peaks in the area. Pleistocene
Jl]:"‘IHL' _t.’LhI.lTiHI]. carved dL‘L‘["' Llih'}w some of which are partially

filled by Pleistocene olivine basalt flows

Silver Tunnel Deposit

Where observed, the silver and base metal-bearing quartz veins
which form the Silver Tunnel deposit are confined to a rhyodacite
dike which has been intruded into greenschists near the contact of
the Gambier Group and quartz diorites of the Coast Plutoni

Complex (Fig. 4). The contact between the greenschists and

neters. The dike sirnikes generally northerly with a steep wesl
dip: this gives the surface trace of the dike a northeasterly trend at
the elevation increases to the north. The west contact of the dike
faulted and both the dike and the greenscinst are intensely alitered
to clay, resulting in very unstable ground conditions in the tunn
Continued miming in this unstable ground resulied in total collapse
of the adit and closure of the mine

Figure 5 1s a sketch of the mineralized dike in the No. | crosscut
as mapped by Soregaroh (1966). This mineralization in the tunne

has been traced northward for over 30 meters and 1s terminated al




Brandywine Creek to the south. Base and precious metals are
confined largely to this altered rhyodacite dike

Diamond drilling has intersected the silver mineralization at a
depth of about 20 meters below the Silver Tunnel. A later tunnel
was excavated at this elevation, but nothing of economic signifi
cance was encountered and bad ground conditions again forced
abandonment

Barren quartz veins were observed within the greenschist in the
Silver Tunnel. Such barren veins containing chlorite or carbonate
patches occur throughout the region and are unrelated to the
mineralizing episode

Metallic minerals within the deposit are confined to two distinct
stages ol veins as observed in the Silver lTunnel

Stage I: quartz-pynite-sphalente-galena veins

Stage 2: quartz-carbonate-bante-sphalernite-galena-sulfosalt veins

Stage-1 veins form a network of narrow 0.5 to 1.0 cm veins
which dip about 20 to 30 degrees westerly and 30 to 35 degrees
easterly. Such vens only occur within the dike

Stage-2 veins, where the silver sultfosalts occur, _'1'I'|-;I.H;_\ sirike
and '-11[? ['nIT.{IiEL‘} to the observed dike contact. Thicknesses range

from 1.0 mm to 10 cm. Distnbution of minerals in the veins 1s

irregular with a patchy occurrence of vugs. Stage-2 vemns distinctly

cut stage-1 veins as shown in Figure 3

Paragenesis

I'he simplicity of the ore veins at the Van Silver deposit has led
to a remarkably consistent depositional sequence. Microscopic
examination of hundreds of specimens recovered from the ore
stockpile has revealed two mineralizing episodes in the srage
veins, which are designated staee 2a and stage 2b, as well as a thard
mineralizing episode, stage 5. Geological features corresponding
1O ‘~'I.1j_‘1' ! wWere not ilik'i]“gh'l! in the Silver 1|i!:r'u,'| “1'\' observed
specimens were all recovered from the ore stockpile and stage 3
may well represent secondary ennchment occurring in the stock
pile. Figure 6 summanzes the observed paragenetic sequence

A vein opening a few square centimeters in area may contain

mng n size from sub

euhedral x1"_'-.kil1!:*~ ol several species rang
millimeter 1o a few millimeters. The close association of lustrous
black sulfosalts on white quartz or carbonate make spectacular
micromounts. A few thousand specimens of millimeter-sized crys
tals of sultosalts and their associates have been collected by the
authors. Sufficient matenal has now been examined to allow

statistically sigmficant assessment of the relative abundance of

Specics | Fig. 6)

Stage |
I'he earhiest stage of mineral emplacement in the Silver Tunnel 1s

charactenzed by quartz, galena, sphalente and pynte. Sulfosalts

have not been observed in stage-1 vemns. Galena 15 almost univer

sally overgrown with quartz, sphalerite or pyrite. Virtually all of the
exposed galena shows dissolution textures, and i1s coated with
cerussite, probably from alteration during stage-3 activity. Pyrite
forms millimeter-size cubes with pyritohedral modifications and
striations. The pyrite commonly has an iridescent tarmnish and
makes good micromounts when perched on the lustrous, clear
Dauphiné-twinned quartz crystals. Sphalerite occurs rarely as
sharp. lustrous, millimeter-size yellow-brown tetrahedra with lively,
yellow-brown internal reflections. Some colorless tetrahedral

sphalerite with a black rind is easily mistaken for tetrahedrite

Stage 2

Some millimeter-size quartz crystals contain bright red pyrargy

rite inclusions. Vugs contain gemmy red pyrargyrite crystals up to
several millimeters long: rarely centimeter-size anhedral crystals of

pyrargyrite are enclosed in the galena, pyrite and sphalerite,
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indicating an early deposition for this pyrargyrite. OUn rare speci

mens the euhedral pyrargyrite crystals are overgrown by pyrite or
sphalerite. Much of the early pyrargyrite 1s decrepit and vugs exisl
that are barren except for pyrargyrite inclusions in quartz. Other
early stage-2 sulfosalts are not found on pyrargyrite. These obser-
vations suggest the possibility of two episodes of mineralization n
the stage-2 veins

Stage 2a corresponds to the deposition of a second generation

of galena and the first silver mineralization. After galena was

deposited n the stage-2 veins, and while the sphalerite and pyrite

were still being deposited, the first pyrargyrite crystalhized. Elec-
trum and possiDly bourmonite are assog iated with thas early pyras
gyrite

One specimen with a stage-2

a assemblage has an indistinct
millimeter-size group of wires of electrum perched on a pyrargyrite
crystal. The electrum looks like silver with a yellow tarmish, but 1s
unattected by a drop of concentrated nitric acid. Analysis of one
grain of electrum, found in polished section, yielded 62% gold and
36% silver. Presumably the gold values in the mine concentrates
came from electrum. Another \H'l_‘.,'il..' specimen contaiming galena.

bournonite crystals on pyrite and sphalerite crystals on pyrargyrite

b

S—

crvstals sugeests that some of the bournonite 1s from stage

Un

y the vugs that were protected from dissolving solutions
preserve the stage-2a mineralization and these are rare. OUnce the
stage-2a minerals were dissolved, the metal-rnich solutions re
mained in the stage-2 veins and probably cooled slowly. Thus in
stage 2b the sulfosalts precipitated from the cooling solution
single phase at a ume, giving the remarkable depositional sequence
shown in Figure 6

I'he carbonate gangue appears at the onset of stage 2Zb and
occurs on nothing later than boulangenite. Initially the carbonate
was exclusively ankerite. Fizelyite i1s the last mineral to simulta

Wi a0

cite then becomes the only

neously deposit with ankerite. Ca

carbonate, depositing with semsevite. freieslebenite and bou
angerite

Ankerite occurs as sometimes lustrous, white 10 beige rhombo
hedra up to 4 mm across 'he rhombohedra are simple and may be

stacked with a dozen or more crystals in parallel growth to more
than a centimeter in s1ize. Manganese predominates over magne
sium. Rhodochrosite 1s known only from a single specimen with
pink cleavages tending to yellowish flattened rhombohedra. closely
resembling calcite. Calcite occurs as ummpressive white to yellow
1sh flattened rhombohedra (nailhead spar) up to 3 mm in diameter
' here are substantial amounts of iron and manganese in the calcite

'he few bante specimens recovered make this mineral difficull
0 place in the paragenetic sequence. A single blue celestite of

unknown paragenesis has also been recovered. Geocronite occurs
on barite. Freieslebenite 1s the last mineral that has been observed
10 crystallize on barite. Barite occurs as transparent to white
sometimes zoned. tabular crystals up to a centimeter in size. It 1s

.1P1'

probabie that barite and ankente mark the beginning of stage
mineralization
Galena occurs as crude to sharp octahedra up to a millimeter in

size. In some vugs lined with quartz and ankente, lustrous galena

octahedra have precipitated exclusively on the ankerite. Galena

octahedra are rare and occur only on gangue minerals, suggesting a

deposition at the onset of stage 2b

Stage 3
Cerussite, sulfur and silver of stage 3 may have formed by the

action of ground water in the ore stockpile. White cerussite crystals

are found on bourmonite and galena as sub-milhmeter acicular
crystals. Scarce sub-millimeter silver wires have also been found

A short time after collection. a growth of acanthite appears on the




wires. A few sub-millimeter, resinous, globular sulfur crystals have
been observed, and could be the excreta of bactena n the ore

stockpile

RARE SULFOSALTS OF STAGE 2B

During stage-2b deposition, nine antimony sulfides were se
quentially crystalhized, one after the other with essentially no
overlap. Of the many hundreds of specimens examined, less than
SIX Specimens showed convincing evidence of nwli.:;‘ Although
there often 1s more than one habit of a particular antimony-bearing
sulfide, such variations do not occur in the same vug. The only
common evidence of two simultaneously deposited antimony
bearing sullides occurs at the end of the sequence where pyrargy

rite and pyrostilpnite are found growing on each other. This

probably reflects a fluctuating crystallization temperature near the
transition temperature (192°C) of these dimorphic minerals
Stage-2b rare sulfide and sulfosalt minerals are described below

in their order of deposition from earliest to latest

Figure 7. (Geocronite crystal group, 0.6 mm in
length. Geological Survey of Canada specimen
A-88-15-6 and photo.

(Gseocronite Pb,.(Sb.As)S

Geocronite 1s highly variable in habit, but invariably pseud

hexagonally twinned. It occurs in parallel stacks and rosettes to

| mm in diameter, black in color and generally lustrous. Geocronite
often forms 1solated crystal groups on ankente and quartz and
rarely on barite, yet it has been observed overgrown by miargyrite
and later minerals. On some rosettes of pseudohexagonal plates, a
spike of geocronite extends from the twin boundary in the plate and
tiny spikelets of 0.1-mm length grow from the main spike at an
angle of about 60° in the plane of the plate. Stnations at 60 and
120 on the platelets, as in Figure /, distinguish the mineral. The

geocronite from this locality contains about 3% arsenic by weight

Miargyrite AgSbS

Miargynite occurs as complex, blocky, lustrous, intergrown
crystals with dark red internal reflections. Crystals are commonly
in the 1-3 mm range and reach a maximum size of 5 mm. The
complex crystals are difficult to visually orient. Figure ¥ i1s a
typical example. Generally miargyrite 1s associated with galena
Miargyrite i1s one of the earliest minerals and 1s commonly
overgrown with diaphorite and later minerals. A single specimen
which has a margynite crystal perched on a diaphorite 1s the only

Figure 8. Miargyrite crystals in a 1.8-mm group.
I'v Balacko specimen: Ed Montgomery photo.
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Figure 9. Doubly terminated diaphorite crys-
tal, 1.8 mm long. Ty Balacko specimen: Ed
Montgomery photo.

(81}

““-., b
v
{b) freleslebenite

(a) diaphorite

Figure 11. Diaphorite and freieslebenite crystal
drawings. Only when terminations are present
can one visually distinguish between diaphorite
(a) and freieslebenite (b). The diaphorites have
at least two of the terminal forms {0kl}. {hOl},
{hkl} each making an obtuse angle with the
prism axis. The freieslebenites have only {0kl)
terminations making only one set of obtuse
angles with the prism axis. Here the (201) face
and the (081) face in diaphorite (a) provide the
two sets of obtuse angles. In the freieslebenite
(b) the (031) face gives one obtuse angle. (Crys-
tals drawn with Shape.)

between diaphorite and the rarer freieslebenite, which has

simpler termination as shown in Figure | 1. The absence of internal
reflections combined with the prismatic habit and black color of
diaphorite distinguish 1t from the other minerals. Intergrown
diaphorite crystals are common and some of these appear to
represent two types of twins. One 1s a V-twin with the angle
between the two prism axes being about 257, The other twin has the
two prism axes parallel with a re-entrant angle of about 90
Diaphorite occurs most frequently in galena-rich veins. Intimate

intergrowths with the other sulfide minerals frequently occur and

one often observes an isolated intergrowth of diaphorite and

'\"br]

Figure 10. Diaphorite crystals to 2.3 mm. Ty
Balacko specimen: Ed Montgomery photo.

another sulfide. Some individual crystals of diaphorite are perched
on colorless quartz crystals, similar to such matenal from Morey

Nevada (Willlams

| YHE
Bournonite PbCuShS

gray. tabular crystals

Bournonite occurs as dull to lustrous, steel
and cog-wheel twins up to 3 mm n size. Although 1t 1s the only
s recognized

cleavage at Van Silver, 1t

habit

\IIL'L‘I Pray mineral lacking

most frequently by its characteristic crystal Bournonite

occurs with both stage-2a and stage-2b associations, generally on

quartz, pyrite, sphalenite and galena. The only evidence for placing

bournonite in the stage-2b sequence 1s a single specimen with a
bournonite crystal overgrowth on a diaphorite crystal. There 1s less
than 1% arsenmic by weight in the bournonite

Figure 12. Fizelyite terminated crystal, 0.075
mm wide. Geological Survey of Canada speci-
men A-88-15-8A and photo.

f}h 'i.-.__ "‘gh k’\ I

The lustrous gray-black fizelyite i1s highly vanable in

Fizelyite
habit

I

ranges from lathe-like to prismatic to a ropy form ol intergrown



prisms. The crystals are striated parallel to the prism axis and often
show some curvature. Occasionally they have good terminations as
in Figure 12. The average crystal length is 0.5 mm, but crystals up
to 4 mm have been found. Individual single crystals are known:;
however, radiating groups, as in Figure 12, are more common
Some millimeter-size sprays of fizelyite covered with 0.1-mm
freieslebenite crystals have been recovered

The presence of boulangerite with silver minerals is often an
indicator of nearby fizelyite. Fizelyite crystals have been found
growing on both margynte and diaphorite crystals. One specimen
shows fizelyite overgrowing semseyite, vet in another part of the
vug semseyite occurs on fizelyite, the only evidence of their co
deposition. The gray-black color and lathe-like habit are diagnostic
of fizelyite.

Figure 13. Semseyite crystal group, 1.8 mm, on
miargyrite and pyrite. Ty Balacko specimen;
Ed Montgomery photo.

Semseyvite Pb.,Sb.S

At the Van Silver deposit semsevite occurs as tabular gray
crystals up to 3 mm in size, often in parallel growth. A cockscomb
habit with parallel stackings of the gray platy crystals 1s typical
Figure |3 shows the beginnings of such a cockscomb. Semseyite
has been observed in co-deposition with fizelyite and on calcite
More frequently it appears on quartz, pyrite and sphalerite. Semseyite
1s the only gray, platy, cleavable mineral present, and 1s most easily

recognized by its crystal habit

Freieslebenite AgPbSbS

Freieslebenite 1s found in bright black wedge-shaped prisms up
o | mm long, 0.5 mm wide and about 0.25 mm thick. Figure 14
shows a typical freieslebenite crystal. There are at least two prism
forms and all the prism faces are stnated parallel 1o the ¢ axis. The
striations probably anise from an altermating growth of {100} and
{110} or {hkO] forms. The terminal faces are only of the form
{Okl} and rarely two will be seen on a single crystal. Occasionally
the terminal faces are stnated parallel to the shortest or a axis,
probably indicating an altermating growth of the two terminal
forms. Since the terminal forms {Okl} are parallel to the shortest
axis, they make only one set of obtuse angles with the prism axis as
shown in Figure 11. All black prismatic crystals from Van Silver
submitted for X-ray analysis (with at least two of [hkl}, [Okl) or
{hOl} termination) have been identified as diaphorite and all those
with only |Okl} termuinations have been identified as freieslebenite

In the absence of good crystals it 1s impossible to distinguish
between freieslebenite and diaphorite except by microprobe or

FThe Mmmeralogical Record . vidume 31 Mav-June. JINK

Figure I14. Doubly terminated freieslebenite
crystal, 0.9 mm long. Ty Balacko specimen, Ed
Montgemery photo.

Figure 15. Boulangerite coil, 0.1 mm in length,
on clear quartz. Don Howard specimen and

I‘_lhu[n,
X-ray analvsis. The uny black wedge-shaped Prisms
stic of treqweslebenite

Boulangerite Pb.Sb.S

Boulangerite occurs as loose, matted. lustrous tuf Ip 1o m n
length. It sometimes has altered 1o purpiisin brown mats remimnms
cent of some uncleaned Romaman specimens. Boulangent
quently 1s found with silver minerals and occasionally 1s the only
sulfide 1in a quanz-hined vug. No great antimonv-beanng sullosalt
locality 1s complete without crystal nngs, and Figure 15 shows
stack of them. All the “feather ore analvzed from Van Silver has
proven to be boulangerite

Pyrargyrite Ag.,SbS
Pyrargyrite occurs as red, gemmy, hexagonal prisms up to S mn

in length. It 1s one of the latest minerals to crystallize in stage 2b




and has been observed as overgrowths on most of the other
minerals of this stage. The internal red reflections and red streak of
pyrargyrite are paler than those of miargynte. Pyrargyrite from the
Van Silver deposit contains less than 1% arsenic by weight

Pyrostilpnite Ag.SbS,

Pyrostilpnite occurs as uny orange prisms with an average
length of 0.1 mm, but reaching lengths up to 0.6 mm. Early in this
study the authors thought pyrostilpnite to be extremely rare:
however, when material was examined under the microscope at
BOX it was seen to be common. Pyrostulpnite, one of the last
minerals to crystallize, has been observed on most other minerals

Often it grows from cracks in sphalerite as in Figure 16. The

Figure 16. Pyrostilpnite crystal, 0.3 mm long,
on sphalerite. Ty Balacko specimen, Ed Mont-
gomery photo.

crystals are commonly simple prisms, though some intergrown
crystals may be V-twins. Rarely one finds composite crystals that
sheaf-like habit
The bright orange color and gemminess immediately

somewhat resemble the tound in Saxony and

Bohemia

idu‘nli'f'} pyrostilpnite. As in pyrargyrite, the pyrostilpnite contains

DISCUSSION

Unfortunately most of the stage-2b minerals are so rare that
there is little published information on their thermodynamic prop-
erties (Craig and Scott, 1974). However, the deposition sequence at
the Van Silver deposit i1s consistent with the extensive work of
Hoda and Chang (1975). On the basis of their laboratory studies it
would appear that crystallization of stage-2b minerals bournonite
and tetrahedrite requires a temperature in the range 450°-350°C
Geocronite, the first sulfosalt to crystallize in stage 2b, also forms
in the 400°C range. Notably the geocronite had the highest arsenic
value at 3 weight %

3150

Hoda and Chang (1975) found that, in the
to 250°C range, miargynite, diaphorite, fizelyite, semseyite,
freieslebenite and boulangerite crystallized sequenually, and in the
2507 to 180°C range pyrargyrite and pyrostilpnite precipitated
This i1s consistent with overall sequence of crystalhzation observed
at the Van Silver mine. It is hoped that this report of such a clean
and simple natural system might stimulate further laboratory
studies.

Isotope studies of ™S in the sulfosalts could confirm a lowering
temperature as their precipitating mechanism. Fluid inclusion work
and 1sotope studies of stage-Za and -2b pyrargyrnite could confirm
the two separate mineralizing episodes inferred here. Relauve
abundances of "'C, "0 and ™S in coexisting carbonates and sulfates
would provide additnonal information on temperature and pH
constraints in deposition.

Figure 17 is a phase diagram taken from Hoda and Chang (1975)
for the ternary system PbS-Ag.S-Sb.S, at 300°C. The compositions
of the sulfosalts from the Van Silver deposit are plotted on the
diagram. Four points are worthy of note

(1) At Van Silver no acanthite or stibnite was observed in stage
2b. The stage-2b phases all fall within the middle region of the
phase diagram shown in Figure 17

(2) The fizelyite composition is scattered about in the andorite
ramdohrite-fizelyite solid solution i1sland in the center nght of
Figure 17. Such scattering would indicate that a distinction among
these munerals 1s probably specious and requires more study. Al
lower temperatures, after formation, crystals of this solhid solution

series precipitate in more than one phase as described by Moélo er

less than 1% arsenic by weight al. (1984) and Makovicky and Mumme (1983). Van Silver
Figure 17. Phase Diagram of the PbS-Ag,S- {GAPEENA}
Sb,S, at 30°C. Modified after Hoda and Chang
(1975). [

B = composition observed by Hoda and

Chang and at Van Silver
= composition observed by Hoda and
Chang s Pb.SD.S,, Boulangerite
+ = composition observed at Van Silver '
< = not observed ¢ PbESbBSE‘I Semseyite _
+ Pb,Sb,S., Semseyite - Van Silver
AgPbSbS, Freigsiebenite = 2 x Pb,Sb,S,, Heteromorphite
+. 9 PbSb,.S,, Zinkenite
Pb Sb.S, Diaphorite '
2693 3s 1P | 0 * Fizelyite Solid Solution
Pb,Ag,Sb,S, Diaphorite - Van Silver + 0
Ag,PbSb,S. Brongpiardite o
Ag,S o - & o Sb,S,
(ACANTHITE)  Ag,SbS;  AgSbS, (STIBNITE)
Pyrargyrite Miargyrite




“fizelynes™ have such two phase intergrowths; however, there are
untwinned single-phase portions which may be suitable for a
reliable crystal structure determination

(3) Semseyite from Van Silver is uniformly low in lead, but
apparently not low enough to become heteromorphite, as can be
seen in Figure 17. This mineral has a semseyite-like appearance
and produces a semseyite X-ray powder pattern

(4) On the join between galena and miargyrite, one has, near the
middle, the sohd solution line between diaphorite and brongmardite
Brongmiardite (Mozgova et al., 1989), not an |L.M.A-approved
mineral species, has the end-member composition PbAg.Sb.S
The Van Silver diaphorites plot about a quarter of the way down
this solution series. The difference in crystal chemistry between the
iwo minerals needs to be determined. Most Van Silver diaphorites
are untwinned and may be well-suited for crystal structure analysis
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amous mineral localities:

THE BROWNLEY HiLL MINE

ALSTON MOOR DISTRICT,
CUMBRIA, ENGLAND

David . Green David McCallum Mike Wood
Manchester Museum 67 Church Sireet O8 Newbv Ci
'he University, Oxford Road Mexborougl Ham
Manchester, England, M13 9PI1 South Yorkshire, England, S64 OHG North Yorkshire, HG3 2T

The Brownley Hill mine is situated about 4 km east of
the market town of Alston in the historic lead mining
district of Alston Moor. It has recently produced
exceptional specimens of the rare mineral alstonite, which
was first discovered at the mine in the 1830%,
and is also well known for galena, fluorite, millerite,
sphalerite and rare supergene species such as
brianyoungite and bottinoite.

INTRODUCTION

'he mineral deposits which he beneath the Pennine Hills of Almost all early British mineralogical texts contain references to
Northern England have been mined for centunies and are known to Alston or Alston Moor (“Aldstone Moor™ in some very early
collectors worldwide for fine specimens of fluorite, barite and volumes) and most 19th-century collections in museums world
witherite. The ancient lead miming distnict of Alston Moor, which wide have specimens from the area. The early importance of the
lies on the northwestern edge of the North Pennines, has also Alston mines as producers of mineral specimens 1s illustrated by
furnished exceptional examples of two mineralogical rarities: the the fact that calcite and fluorite are figured in Rashleigh (1797: p

11 | 1 i " . %4 | f 15
barium-calcium carbonates alstonite and barviocalcite. 41 and p. 33) and calcite 1s hgured in Sowerby (1809 | )
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Unfortunately, these and many other early specimens lack specific
locality data.' The absence of locality data 1s compounded in the

case of the Brownley Hill mine, as specimens with a detailed label

often give the loca iy as HIMHI.'L'F Hill” (with the word mine

missing entirely). This early misspelling, which has been perpetu
ated in some mineralogical texts, causes confusion, and 1t 1s
perhaps partly for this reason that the locality 1s not particularly
well known to collectors worldwide

he Brownley Hill mine is situated on the northern edge o
Alston Moor. about 1 km to the west of the village of Nenthead
(Fig. 1). It 1s one of a number of mines which exploited veins on
the north side of the Nent Valley. Many of these are well known as
mineral localines. The Blagill mine, about 6 km northwest of
Nenthead, produced good barytocalcite (and has the unusual
distinction of being the only locality in the world where that
mineral was mined as an ore). The Nenisberry Haggs mine

situated immediately northwest of the Brownley Hill mine and

It 1s worthwhile recording, however, that some specimens
labelled Alston Moor have their origins far outside its boundaries
The authors have seen “Alston Moor™ specimens in museum

collections, which came from as far away as Weardale, the

Caldbeck Fells, and the mines in Northumberland. This i1s possibly
due to the fact that specimens were purchased from dealers in
Alston, who were vague about localities, either deliberately 10
protect their sources, or because their customers were not as

sophisticated as 1s the case nowadays

232

Figure 1. Map showing the location of the
Brownley Hill mine on the north side of the
Nent Valley northwest of the village of Nenthead.
Other mines in the surrounding area which are
of mineralogical interest are marked. | he inset
shows the location in the British Isles.

connected 1o 11 undereround. ;*r-nltauxl ;'x-_:_'111!w||.1|!~. fine

barytocalcite and witherite as well as cabinet specimens of alstonite
barite, galena and sphalerite. The Smalicleugh mine, southeast of
Nenthead. 1s well-known to British collectors for well- ff'-‘\l;'.|||fl.'k!
galena and sphalerite. Further southwest, the Rotherhope Fell mine
is the only locahity on Alston Moor known 1o have produced
outstanding fluorite specimens (although good specimens may
have came from a number of other mines in the area). Most of the
fine fluorite for which the north Pennines are famous onginated in
the mines at Weardale, further to the easi

In mineralogical terms, the Brownley Hill mine is particularly

notable for the rare mineral alstomte, which was ongmnally de
scribed from the workings in the mid-1830’s. Nineteenth centuny
specimens are common in collections worldwide, but these have
been surpassed n terms of crystal size and quality by those
collected during the last decade. As well as alstonite, the H.‘H"..H!h'f"-
Hill mine has produced good cabinet specimens of fluorite, calcite,
sphalerite and galena, and a number of species which are rare or
locally unusual. In 1993 a new mineral, bnanyoungite, was de
scribed from the mine, making 1t one of the few Bnush type

localities for more than one SpeECIEs.

HISTORY

The histoncal dL'MT'i[HIuH prow ided here 1s based Li[L‘L'l} on the
work of Raistrick and Jennings (1965), whose account remains the
most comprehensive review of the development of the lead mining

industry in the north of England. It i1s supplemented by Pettus
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Figure 2. The adit entrance to the Bloomsberry
Horse Level, begun sometime prior to 1789 to
give access to the ground at the level of the
Great Limestone. The photo shows the level as
it stood in the late 1970°s before the stone
walling was removed and replaced by a metal
gate. Richard Bird collection.

(1670). who describes the early period of mining on Alston Moor 15, when the family 'ent support 10 the Jacobite rebel )|
by Wallace (1861, 1890), and by a number of more recent accounts followed., and the estates wel onhiscated bv the \ ind
which make specific reference to the Brownley Hill mine including passed 1o the Greenwich Hospital for Seamen. At first the Comu
Smith (1923), Dunham, (1948, 1990), Critchley (1984) and Fairbairn stoners of the Hospital decided 10 run some of the min n the
(1993). Since there are few references to any specific mines prios own account, but they guickly found a better arrangenu
to about 1700, a general account of mining i1s provided to that date lcase the mines, most of which were taken by the London Lead
Ihe first documentary evidence of mining on Alston Moor dates Company
from 1130 A.D. Accounts ol up to £40 annually for the rent of the [he first record of the Brownley Hill mine 1s at the neral
mines suggest they were well-developed at the time. Mines were letting of mine leases by the Commissioners ol the Greenwicl
worked throughout the 12th century, falling steadily into arrears Hospital in 1735, The mine was thought to be worthi nd wa
which amounted to more than £2.000 by 1226. The area must have not taken at this tme, although it was said that it had been worked
remained productive, however, since the King brought miners in previously in the Slate Sills by Alderman Rudley. The n Wi
and was active in securing protection and liberties for them. There leased briefly 1o Thomas Westgarth in 1748 and the Londo
1s little evidence of activity in the l4th century, but by the 15th Company acquired the lease in 1751, Although some ore wa

century renewed Crown interest had led 1o the development of the

Fletcheras mine on Alston Moor, which remained productive for

four more centurnies 'he London Lead Company was formed in 1692 a I e

In 1611, when a large part of the manor of Alston passed to the Governor and Company for Smelung Down Lead with Piticoals
Hylton family, a survey reported the mines were nearing exhaus and Seacole.” It was also known as the Quaker Company. It was
tion. They were purchased in 1629 by the Earl ol Derwentwater responsible for most of the developments in lead mining and
and remained in the possession of the Earls of Derwentwater until smelting on Alston Moor between | 730 and 1880




Figure 3. An undated photo of a miner with one

of the horses used to tram the ore from the

Brownley Hill mine. From the photographic

archive at Beamish,
Open Air Museum.

produced, the London Lead Company relinguished s lease u
| 765, and the Brownlev Hill mine became one of the few major
independent workings in the area

\ large gquantity of ore was raised by Willlam Armstrong and
Wilham Hutchinson., the next lessees., who worked the ming
between 1765 and 1795, The ore was
Lead Company who owned the smelters, and stil
profit on the refined lead

By 1789 dnfting on the Brownley Hill vein had reached th:
county boundary (also the sett boundary). more than | km from the
mine entrance (manuscript plan in the Lindsay Greenbank collec
tion). This drivage was almost certainly on the Brownley Hill Higl
Level, which was cut in the shale at the top of the Great Limeston
'he high level was replaced as the main access to the mine over the
next few decades by the Bloomsberrv Horse Level. a long crosscul
from the niver Nent near to its wnction with Gudham Gil e
Bloomsberry Horse Level eventually drained the whole of th
mine, and gave easy access (o the ground at and above the level ol
the Great Limestone. The importance of the level can be judged by

the ftact that the Brownley Hill mine s sometimes known (o¢ca

sionally even on mineral specimen labels) by the alternative name
Bloomsberry mine

'he Brownlev Hill Company took the lease in 1795 and
benefited both from the Bloomsberry Horse Level. which gave
easy access to the veins, and from the high price of lead during the
Napoleonic Wars. For a ume the company did very well, but by
816 they had given up as the amount of ore raised did not pay

development costs. By this time many of the nch orebodies were

worked out and much of the ore that was raised during the

remainder of the century was recovered by reworking old ground

Jacob Walton, Thomas Shaw and Partners. who subsequently

'he North of England

" i 1 ® ¥ . F Y & S
s of up to a vear. The emplovment ol

men Dy means ol Dpargaimns was !*:L' norm at !lh LI Davimaoenl

| L
level dniven, or an amount Ol ore
n from a pece of ground. or some combination the two
Ii.l.r'._'.1'!:.* WieTe tradin :..I.:.h 'fl..'.l‘iq_' 10T & !::‘I._'.l'l".: I'! o i'!"'.r:“' |"'|.1. i
lettiing the eround for per ods ol up 0 a vear at relativels cnerous
rates. produchion ol a large amount ol ore irom the old workings
was made economic. Indeed. the Brownley Hill mine was one ol
the more productive mines on Alston Moor for most of the penod

W ods 'x"-.'.!‘.!*.l._'Ll by |.'.N o and ;‘.|-L_'.' John 1I'-li"-.l:.|l"'|' Annual returns of a

few hundred tons of lead ore rose 1o more than a thousand tons
the mud- 1850's, and then returmned to previous levels
When the Brownley Hill Miming Company took the leas

|X /4. the ground had been explored very thoroughly tor lead, and
increasing reliance was placed on zine production l'he Nenthead
and Tynedale Lead and Zinc Company, the next lessee. produced
both lead and zinc between 1891 and 1894, but not protitably—the
dechine which had begun in the 1870s following the collaps

world lead prices was by now rreversible. In all, the Brownley Hill
mine produced a httle over 10,000 tons of refined lead and 1.000)
tons of zinc ore for the period between 1845 1o 1894 for whicl
statistics are available (Burt er al., 1982

I'he final penod of working was undertaken by the Vieille
Montagne Zinc Company of Belgium, whose name 1s seen on the
mine abandonment plans. The Vieille Montagne Zinc Company
reworked many of the mines on Alston Moor for zinc in the first
part of this century, and produced some ore from the Brownley Hill
mine (John Lawson, personal communication). The Nenthead
mines were mmterconnected at the level of the Great Limestone by

this time (Fig. 4), and some of the Brownlev Hill levels were also
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Figure 5. The sedimentary sequence at the

A
final six-month trnal was made in 1936, but the orebody was not

opened to serve as haulageways for ore from adjoining mines

rich enough to pay costs and the company tumed its attentions

= iw where.

GEOLOGY

'he Pennine Hills run north-south from the Derbyshire 1o the
Scottish border and are ofiten described as the backbone ol
England. They form an area of moorland plateau which is steeply
dissected by the east-west rniver valleys known as the Dales. Mosi
of the moorland 1s given over to hill farming or grouse shooting,
while the valleys, which are more intensively farmed, shelter
scattered settlements. The mines, once essential to the economic
survival of the Dales communities, are almost gone. A handful of
small workings. principally for fluonte, sull survive in Derbyshire
and the north Pennines but most have succumbed either to periodic
falls in commodity prices or to the constraints imposed by develop
ment in an area of outstanding natural beauty

The north Pennines are made up of alternating beds of carbonate

|:l'll 1: " rad i id

Hf Fid

Brownley Hill mine, based on a section drawn
by the Vieille Montagne Company. The term
“stll” as used by the lead miners commoniy
refers 1o a sandstone and does not have s
modern geological connotation. The bases ol
the four major cvclothems present are indi
cated by the black horizontal lines in the “named
stratum” column (Johnson and Nudds, 1996).
Use of the symbol “F indicates the approxi-
mate horizons in the Great Limestone where
metasomatic fats occur.

and sthiclastuic rock of Carboniferous age. most of

honnzontally or nearly so. These unconformably overhie older
clastic volcamic rocks which were intruded in the ( «domar
Orogeny by the Weardale Granite. The principal rock types ex

posed at surface are imestone, shale and sandstone. They crop oul
on the sides of the fells in a rhythmic succession, which repeats
regularly through the strata, and gives the Dales country s
charactenstic appearance, with hmestone scarps nsing in steps up

the fellsides
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Figure 6. A simple geological map of the

the Alston

| Block, bounded in the west by the Pennine
Fault system and in the south by the Lunedale
Fault. The Burtreeford Disturbance is a com-
| plex fault structure which divides the orefield
in two, The approximate outcrop of the
Muorite zone, in the central part of the
orefield, is indicated by light shading. A
number of the localities of interest to speci-
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cyclothem. Measured from the basc e hin - . '} - g
I 10 A LI | . 1d } L
the next. each cvclothem represents a tew milhon vears ol ) " ‘ Y ; I
! Biostratigraphical studies. based on the macrofossil faunas o
cal time, in which depositional conditions changed trom the war e T irads  han ihen damn i ik :
lthe sedimentary strata. began around the tumn of the century (¢
lear-water marnine conditions in which the hmestones fom . e - :
. ;. Garwood. 190 Smith, 1910), and these largelv reintorced
the more turmd deltaic and lagoonal environments 1in whel , _ £ el LT T P - : |
he conclusions of the earhier lithological studies It 1s now clear
sandstones and shales were deposited. Coal seams are present . .. 3 :
b | that the strata on Alston Moor belong to the Viséan and Namunan
ine top o1 some ol the cyclothems and represent a turther chang

lerrestnal swamp-hike condinions

I'he sedimentary sequence is intruded by the Whin Sill Doles

and a number of other minor i1gneous bodies. The Whin S

thought to be of late Silesian age (295 milhon years) (Fuch and

ished the relauve ages of the individual beds are summanzed by

Series of the Carboniferous. The stratgraphic studies which estab

b

Dunham 194K8) in a classic Geological Survev Memoiwr whicl

describes the geology and mineralogy of the whole of the oreheld

St “ ' - Iis has recently been revised and updated to conform with
Miller, 1964). It 1s of importance as a control of mineralization 1 modern eeological nomenclature (Dunham. 1990)
parts of the oreheld, thus providing an upper boundary | I '
of the deposits Primary Mineralization
['he rock succession on Alston Moor was first described | I'he mineral deposits of the North Pennine Orefield are of the
scientific manner by Westgarth Forster (1809), who recognized Mississippr Valley tvpe (MVT). The orebodies are stratabound, and

that the strata were laterally continuous over a wide area. This and
the later accounts ol ““"["'RIHI (1833) and Wallacg |861) were

based on information gleaned from centuries of lead mining

consist primarily of fissure veins in the harder beds (limestone,
re sandstone and dolente) and metasomatic replacements in the

limestones. The fissure veins, which occupy dilatation fractures on

Knowledge of the sedimentary stratigraphy was important to the faults, tend 10 he vertically or nearly so, and die out in the softer
miners, since the orebodies are stratabound. It was largely for this shales. The metasomatic replacement flats are associated with vein
_-‘I.i.l‘] LT (<] T




Figure 7. Stone-arched passages in the
flat workings. The scarcity ol timber
meant that most of the passages in the
Nenthead mines were stone arched. Waste
rock, known locally as “‘deads,” is stacked
on top. Photo from the Richard Bird
collection.

mineralization in the himestones. they form when the limestone
wallrock around the vein is replaced by a mixture of sulfide and
gangue minerals and, as their name suggests, tend to lie horizon
lally or nearly so

I'he orefield has been studied extensively, the most up-to-date
and comprehensive accounts of the primary mineralogy and ore
genesis being due to Dunham (1990) and Ixer and Vaughan (1993)
Fluid inclusion studies show the minerals in both the vein and flal
deposits crystalhized from low-temperature metal-nch brines but

the precise origin of the mineralizing solutions has not beer
determined. The age of the mineralization 1s also the subject o
debate. It seems most likely that deposition began sometime soon
after the cooling of the Whin Sill (at about 295 million years) and
continued into Permian times (Dunham, 1990). Gentle doming ol
the Alston Block at this iime produced the fractures in the rocks
which acted as conduits for the brines and the open fissures in the
harder beds in which the vein minerals were deposited. A simple
geological map showing the main structures of the orefield, with
some localhines of p;lﬂiu,'ul.tl‘ interest to collectors wdentified, 1s

given in Figure 6.
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Figure 8. The adit entrance to the Brownley
Hill mine as it stood in May 1997. The area
worked by the mine stretches upward and to
the left of Gudham Gill, with the sett boundary

on the horizon.

Mineral Zonation

A zonal distribution of gangue minerals within the Alston Block
of the North Pennine Orefield has long been recognized (Dunham,
1934, 1937, 1990). The mines in the central area of the orefield
(which include the famous Weardale fluorite localities) typically
have a fluorite gangue. The barium minerals, barite anc witherite,
are the dominant gangue minerals on the periphery. The position of
the fluorite zone (Fig. 6) is closely correlated with the subcrop of
the Weardale Granite (although the intrusion of the granite predates
the mineralization) and fluid inclusion studies show that orebodies
within the fluorite zone were generally deposited at a higher
temperature than those in the barium zone

The outer margin of the fluorite zone and the inner margin of the
barium zone cross Alston Moor but are not coincident. A zinc-rich
intermediate zone in which quartz, ankerite and calcite are the
principal gangue minerals 1s present. The workings of the Brownley
Hill mine lie for the most part within this zinc-rich intermediate
zone, but also contain assemblages characteristic of both the
fluorite zone and the barium zone. This makes the mine one of the
most mineralogically diverse in the orefield.

COLLECTORS and COLLECTING

The north Pennines have a tradition of mineral collecting which
dates back more than two centuries. Specimens from the Victorian
period are common in museums worldwide. The miners would
bring home “spar” to sell to collectors and dealers, and managers

238

would generally tum a blind eye 1o what was considered a

traditional perquisite of the job. Collecting was certainly worth

while: Nall (1888) notes that even a small specimen of alstonite
might fetch as much as 5 pounds. more than a miner would eamn in
a month!

There were professional mineral dealers in Alston for most of
the 19th century, and it is to them that we owe many of the fine
north-of-England specimens seen in collections today. The most
productive period was between 1820 and 1850, coinciding with
extensive mining in the local area and the developing Victorian
obsession with collecting (Mick Cooper, personal communica-
tion). Alstonite specimens were certainly collected from the
Brownley Hill mine in the 1830°s, when James Johnson and
Thomas Thomson first described the species.” Thomson (1837)
records “|alstonite specimens| came mmto my hands in the vear
1834, being in a collection exposed here for sale by a mineral
dealer from Alston, and he was certainly aware that some of these
specimens were from the Brownley Hill mine. Alstonite was
included in a specimen display made by John Cowper, the Alston

mineral dealer, at the Great Exhibition of 185] in London (Mick

‘Given its low lead content 1t seems possible that the vein in the
alstonite area was worked for specimens rather than ore. An old
cache of specimens, presumably left by the miners, was uncovered
during exploration in the late 1980,
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Figure 9. Simplified sketch of the Brownley Hill
mine workings, modified from the Vieille
Montagne Company abandonment plan. The
levels at the base of the Great Limestone (ac-
cessed via the Bloomsberry Horse Level) are
indicated by continuous lines; the earlier higher
levels are indicated by dotted lines. Areas of
particular mineralogical interest are: (A)
Holmes’ Kise on the High Cross vein, cotype

Cooper, personal communication), and there are a number ol

Cowper alstonite specimens in the Natural History Museum.
London

The scale of specimen dealing in late 19th-century Alston can be
judged from an account of a collecting trip in 1889 (a time when
mining was in decline), written by the Amencan dealer Charles
Pennypacker (Pennypacker, 1904). Arriving in the town of Alston,
Pennypacker spent several days with Patrick Gilmore, a junk dealer
with “a warehouse full of specimens.” William Jefferis, another
American collector/dealer who visited Alston after Pennypacker.
wrote “the set out of specimens in that old warehouse was so
intoxicating that fifty English sovereigns disappeared in shor

order” (Cooper, 1990).

locality for alstonite. (B) Large quartz cavity
on the Brownley Hill vein, with harmotome
and copper secondaries. (C) Nickel-rich area
on the Brownley Hill North vein with bottinoite,
ullmanite and bournonite. (D) Level walls on
the Wellgill Cross vein with secondary Cu and
Zn minerals and the type locality for brian-
voungite. (E) Thomson’'s Rise on the West High
Cross vein, the strontianite area.

A magnmhcent suite of minerals from the mines around Nent

i"‘\.;-.l'-hf'i‘..' many sell-collected spedimens, was

Arthur Russell in the hrst half of this century (the Russell
collection 1s now n the Natural Historv Museum. London). The
Russell collection contains a very fine series of Brownley Hill
alstonite specimens, all of which were “old-timers™ by the time

Russell acquired them. In field collecting terms, however, the

Brownley Hill mine appears to have received comparatively little
Russell

considered to be a minor locality for sphalerite and galena by many

atenuon from and his

contemporanies. Indeed it was

British collectors until recently. This 1s perhaps because the horse

level was blocked well before High Cross vein, denying access to

the more interesting areas of the mine




Ihe first senous attempt to rediscover the area where the

alstonite was originally found in the mine was made n the 1970

by a team of collectors led by the Cormish mineral dealer Richard

Barstow (the Barstow collection is now in the Plymouth Museum)
Barstow descended an air shaft into the Brownley Hill High level
and from there made his way into the workings on West High Cross
vein (Lindsay Greenbank. personal communication). Unfortu
nately, exploration of the workings in this area did not revea
alstonite, and the search was eventually abandoned. The type
locality was finally rediscovered in the late 1980's (using the same
air shaft descended by Barstow) by north-of-England mineral
dealer Lindsay Greenbank. Shortly afterwards, mine explorers
clearing the Bloomsberry Horse Level broke through to the High

Cross vein, allowing easier access to the workings in that area. For

a short penod of time specimens from the mine (particulariy

alstonite, but also fluornte, caicite and galena) were common al

mineral shows 1in Britain

SITE DESCRIPTION

'he mine workings are accessible via the Bloomsberry Horse
Level, a crosscut which begins in Gudham Gill (gnd reference NY

p—

62 4465) and leads onto the Wellgill Cross vein. The labynn

! . |

thine workings which radiate from ths pont, exiend severa
Kilometers into the hill. Many ol the passages cul in the shale beds

below the Great Limestone are in a collapsed or dangerous state

Neverthe .

ess the mine has been explored by mining histonans and
1s well-known to collectors. In common with many of the other
Nenthead miunes, it contains some superbly constructed stong
arched passages but there i1s httle else of historical significance
Descriptions and surveys can be found in Fairrbairn (1993) and
Critchley (1984)

Nothing of consequence remains at the surface. The mine dump,
which has been bulldozed, 1s resisting attempts to return it to
meadowland; 1t 1s not generally productive of mineral specimens
A reconstruction of a 19th-century lead mining operation can be
visited at the Killhope Lead Mining Museum about 5 km to the
east. Even closer at hand. just west of Nenthead, are the remains of
the Rampgill and Smallcleugh mines. A grant from the Hentag
Lottery Fund was recently awarded 1o preserve the surface features
which remain here, and a visitor center run by the North Pennines
Hentage Trust has recently opened. It is still possible, therefore, 1o
gain an impression of the workings of a large 19th-century Pennine

lead mine

The current collecting situation appears to be that responsible

private collectors are allowed access to the Nenthead mines, but

commercial collecting i1s not allowed (Anon., 1996). The interiors
of the Smallcleugh mine and Carr's Level are designated as Sites of
Special Scientific Interest, and collecting 1s more restricted there
People intending to visit any of the underground workings are
advised to leave details with the warden at the visitor center in
Nenthead

MINERALS

I'he LiL“\LTI]"‘lIH['I\ provided below are based partly on accounts n
the mineralogical literature, and partly on specimens collected in
the field over a period of many years. Identifications have been
made at the Umiversities of Leeds and Manchester, mostly by X-ray
diffraction. Species confirmed by X-ray diffraction during this
study include alstonite, anglesite, ankerite, aragonite, barytocalcite,
barite, brochantite, epsomite, harmotome, hydromagnesite, jarosite,
marcasite, melanterite, millerite. serpiente, siderite, sulfur and
witherite. Qualitative analyses by SEM EDAX have been used 1o

support the identifications where appropriate

240)

Since the workings are complex, and contain many kilometers of
drifts and adits, the descriptions given below should be read n

conjunction with the simplified mine plan (Fig. 9).

Figure 10. Alstonite crystal sketch showing the
pseudohexagonal pyramidal crystal habit with
weak horizontal strations characteristic of old-
time specimens. Modilied from Palache er al.
(1951).

Alstonite BaCa(CO,)

Alstomite was hirst descrnibed as a vanety ol barytocalcite, based
on specimens from Brownley Hill mine, Cumbria and the Fallowfield
mine, Northumberland, by James Johnston (1835). It was indepen
«11‘1l[if\ described in the same vear, as “bicalcareo-carbonate ol
barytes”™ by Thomas Thomson, who had purchased specimens in
1834 from “Mr. Cowper a mineral dealer trom Alsten Muir
(Thomson, 1835). Further publicatons in which the scientists
criticized each other's analyses tollowed (Johnson, 1837; Thomson,
1837), although with hindsight we can see that Johnston's analyses
were the more accurate

Alstonite was at first gmwen the name bromlite (Thomson, 1837)
after the cotype locality, which 1s written Bromiley Brownley)
Hill in some early references. The first use of alstonite, which 1s the
currently accepted species name, 1s due to Bremthaupt (1841). The
Brownley Hill mine and the Fallowfield mine are considered the
cotype localities for the mineral (Clark er al., 1995)

Nineteenth-century alstonite specimens from the Brownley Hill
mine are reasonably common in museum collections. Old-time
specimens typically show white pseudohexagonal alstonite pvra
mids associated with thin hexagonal calcite plates on a matrix of
white calcite and l‘l:lk barile. As pres iously noted, the information
on accompanying labels 1s often imprecise. giving the locality

simply as “Alston™ or “Alston Moor.” Unfortunately, not all speci

mens so labeled are from the Brownley Hill mine, this designation
occasionally also applying to the Fallowfield mine, which also
produced alstomite in the mid-19th century. Specimens from the
Iwo mines are relatively easy to distinguish: alstonite from the
Brownley Hill mine is typically associated with thin hexagonal

calcite crystals and contains pink barite in the matnx, whereas




Figure 1I. White pseudohexagonal alstonite
pyramids to 6 mm, with white calcite plates

and pale brown ankerite. This crystal habit and
appearance of this specimen is typical of old-
time alstonite. David McCallum collection;
David Green photo.

Figure 13. Translucent thumbnail alstonite crvys
tal group, the largest crystal 2.5 cm in length
Anonymous collection:; David Green photo

Figure 12. Acute pseudohexagonal alstonite in

a large, doubly terminated group of parallel
crystals (2.5 cm across) on calcite. Anonymous
collection: David Green photo.




alstonite from the Fallowfield mine 1s commonly accompanied
large pseudohexagonal witherite pyramids

It was long suspected that the Brownley Hill alstonite specime
originated from Jug ven, although the exact whereabouts of

type area was not recorded. Recent exploration has shown that the

type area 1s in fact on High Cross vein between Holmes’ rise and
Richardson’s rise (Young er al., 1990) (this is marked as area A
Fig. 9)

In addinion to the classic old-time habit x'_“‘ml.'.E'\-'l other dist

habits, not previously recorded, also occur in this area. While 1t 1s
wholly within the Great Limestone. High Cross vein has a simple
structure: vertical walls contain a hissure vein up to 30 cm wide

composed primarily of barite and calcite deposited in a symmetn

cal crustuiform sequence. Alstonite of the ¢

dssicC ola-time hami
occurs as a late-stage prnimary mineral in calcite-lined cavities up to
1.5 meters in length, in the central portion of the vein. As the ven
1s followed downward, the eastern wall enters a thin sandstong
while the western wall remains in the Great Limestone. At this
level, the vein structure becomes more complex, containing angu
lar wallrock clasts net-veined by calcite, which are in tum over
grown by a sulfide-nch vemn fill consisting primarily of galena
pyrite and calcite. Cavities within this assemblage host a suite of
late-stage primary minerals, including lustrous, translucent, paral
lel groups of acute bipyramidal alstonite crystals. exceptionally to
2.5 cm. The vein is unproductive in the shaly strata below the
sandstone and 1s represented by a discontinuous series of calcite
lenses. A massive sandstone 1s encountered below the shale
Alstonite 1s present at this honizon as translucent pink crystals
exceptionally to 1.5 cm, associated with calcite and ankerite (these
were noted by Moore, 1996). The pink color fades quickly in

sunlight, and since the specimens do not recover their color, they

should be kept in darkness

Anglesite PbSO,
Anglesite i1s rare, occurring as lustrous, transparent, blocky
crystals to about 1 mm in cavities in galena. It is almost always

accompanied by sulfur.

Figure I14. Pink (light-sensitive) alstonite crys-

tal group, the largest crystal 1.5 cm in length.
All of the pink alstonite specimens were col-
lected from a thick sandstone bed below the
(sreat Limestone. Mike Wood collection: David
(reen photo.

Ankerite CalFeMeMnuCoO

Ankerite 1s abundant in the north Penmine orefield, particularly
in the replacement flat deposits, where it is often the most common
primary carbonaitg A compl eries between ank ind dolo
mit XIsls., Wil IS 1ONS near 1 1OMOMmMIe enaineg exnip

urved crvstal faces. and riatte rvstal taces indicaling 1hsta al
ron content tending toward ankerite (Dunham. 199%)). However

crystals from ditterent areas of the Brownley Hill mine, in different
mineral assemblages and with different crystal habits (both flat and
curved taces), were examined H_\, X ray diffracuon during this
study, and all proved to be ankerite. Ankente 1s ubigquitous in botl
the vein and r;!*ig.h._:':-.':'{ flat type deposits It commonly hines
cavities where 1t 1s found as white. brown. cream. red. and vellow
rhombic crystals to about | ¢cm associated with all of the common
primary minerals
Aragonite CaCoO

Aragonite occurs uncommonly as radiating masses of whit
acicular crvstals. to about 2 mm. It post-dat . ' Na o
primary carbonates and m be post-mining Iin oret
Barite BaSO,

IJI-.ﬂ”L' occurs 1In two :“":.l:g'li, areas 0l !i'!«L- WOTKInes Il 1% the

dominant primary mineral at Holmes™ rise on the High Cross vein,
where 1l occurs as a massive white to pink vemn hihng to abo
30 cm wide. It also occurs sporadically along the West High Cross
vein near the top of the Greal Limestone, again as a massive vein
filling. Tabular crystals, sometimes aggregated into cockscomb
forms, can be found in both areas, but collector-quality specimens
are rare. Examination of surface dumps suggests that barite is a
common primary vemn mineral in old workings above the Great

| imestone

Barvtocalcite BaCa(CO )

Barytocalcite was first reported from the surface dumps of the

Brownley Hill workings by Young (1985a). but specimens have nol

i
been located i situ '..1L."‘“i1'i[i..' extensive searches. Barviocalcite was




Figure 15. White tabular barite with minor
chalcopyrite crystallized on the upper hall ol
this 7 x 7 ¢m specimen with well-crystallized,
pearly, pale brown ankerite and vellow-brown
calcite on the lower half. John and Robert
Lawson collection; David Green photo.

subsequently reported in minute traces associated with nail-head don, showed the pale blue p!
calcite from the area around Holmes™ rise on High Cross vein ntaining both mich ind -
(Young et al.. 1990). Detailed examination of specimens from number of specimens were L
Holmes nse shows that barytocalcite occurs as an epitaxial ditfficult. Further progress i mad '
overgrowth of minute prismatic cryvstals which are onented parallel unknown phase was found 1o b nti \
to the c-axes of nail-head calcite crystals. It 1s commonly associ Bottino mine, ltaly, which w; bseq
ated with alstonite (Bonazzi er a 92

Despite the large number of localities in the northern Pennine l'he occurrence of bottinon he Bro
orefield where h.if}“'l.. alcite or alstonite occur, a close association described by lark and Rus! e Whno reponr
of the two polymorphs has not hitherto been recorded. Both species on Tatters String, a minor een the Browr
crystallized following calcite, late in the primary paragenesis, and the Brownley Hill North vein. A subseque
while 1t 1s difficult to be cenain, a few specimens seem 1o indicate survey of the complex workings in this area ha
barviocalcite i1s earhier than alstonite occurrence 1s 1n fact on the Brownley Hill Nortl

stope workings in the Great Lin

level and 40 meters north of 1

Bottinoite Ni(H.O),|Sb(OH),]

The mineral which became known as bottinote was discovered vemn (area C in Fig. 9)
al Brownley Hill mine in 1982 (Steve Rust, personal communica Bottinoite 1s restricted to a
tion). Preliminary research at the Natural History Museum, Lon meter deep and 15 cm in diamete
v K L}

o e litvele |
singie cviindncal

T

.elongates

i
|

!\l ] i




parallel to the vein. Pale blue to greenish aggregates of thin,

tabular, curved crystals, exceptionally to 3 mm, occur on shghtly

oxidized cuboctahedral galena associated with cerussite, sulfur,
quartz, ullmannite and dolomite. In common with other worldwide
occurrences, it is likely that this bottinoite formed by the oxidation

of ullmannite

Bournonite PbCuSbS
Bournonite is recorded by Clark and Rust (1993) from the area

of the mine where bottinoite was discovered

Brochantite Cu,SO,(OH),
Rounded green brochantite crvstals to about 0.5 mm occur rarely
with serpienite and harmotome n the quartz hming of a large cavity

on the Brownley Hill vein. In common with the other secondany

copper minerals at thas locality, brochantite appears to have formed

as a result of the post-mining oxidation ot chalcopyrite

Figure 16. SEM image showing a rossetiform
aggregate of thin, platey brianyoungite crystals

100 pm across. Roval Museum of Scotland
photo courtesy of Alec Livingstone.

Brianvoungite Zn (CO.,SO,)(OH),

I'he Brownley Hill mine is the type locality for the recently
described basic zinc carbonate sulphate brianvoungite (Livingstong
and Champness, 1993). The mineral 1s named for Brian Young
(1947-), a prolific author on the mineralogy of the British Isles and
well known field mineralogist

Brianyoungite occurs as white rosettes of thin bladed crystals,

typically 1-2 pm thick and less than 0.1 mm in length. The type

specimens were collected from the wall of the level on the Wellgill
Cross vein between the North Middle vein and the Brownley Hill

vein (area D in Fig. 5), where brianyoungite occurs associated with
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A siliceous stalactite 5 cm in length
covered in pale vellowish brown translucent

Figure 17.

calcite crystals. Anonymous collection; David
Green photo.

gypsum, goethite, smithsonite and the zinc-dominant Kienasite
I'hey are preserved in the collection of the Roval Museum of
Scotland, Edinburgh. Brianyoungite almost certainly formed by

post-mining oxidation of the overlying zinc-rich orebody

Calcite CaCoO

Calcite crystals are common at many of the mines on Alston

Moor (see for example, Greg and Lettsom, 1858) and are figured

both by Rashleigh (1/97) and Sowerby (1809). Although the
Brownley Hill mine is not specifically mentioned, it is likely that at
least some old-time specimens come from this locality. Calcite
occurs as colorless to white, vellow or brown crystals with nail
head terminations, some of which are prismatic in habit, while
others form as thin plates often stacked parallel to the ¢-axis. The

crystals do not generally exceed 3 cm

Cerussite PbCO
Small, white., acicular cerussite crvstals 1in association with

bottinoite and sulfur are reported by Clark and Rust (1993)



Figure I8. A transparent vellow fluorite cube

2cm on edge from the workings on the Jug
Vein. David McCallum collection; David Green

photo.

( .ili'\_'\';

Chalcopyrite 1s relatively uncommon at the mine

Chalcopyrite
LK 1If.’i|:_'_' s

complex brass-yellow to brown tamished crystals usually to about

0.5 mm, but exceptionally to 3 mm. It i1s commonly associated with
ankenite, bante. calcite or fluonte and 1s somenmes coated by

minute spherules of bright green malachite

Dolomite CaMg(CO,)

Dolomite is recorded by a number of authors (e.g. Dunham
1990; Clark and Rust, 1993). All specimens examined dunng this
study proved to be ankenite. Dolomite sensu stricto appears 1o be

rare; it 1s certainly less abundant than ankerite

Epsomite MgSO,-7TH.O

Fine hair-like epsomite crystals. some reaching 10 ¢cm in length

OoCCur a

walls of the levels

Ervthrite Co,(AsO,).,'8H.O

Minute. bright pink spherules associated with sphalerite. anker
ite and quartz on a specimen from the Brownley Hill vein were
shown to contain only Co and As (by SEM EDAX); they are almost
certainly erythrite (Mike Rothwell, personal communication)

one or with gypsum, as an: mining ;Hlnrr;u_ ences on the

Fluorite

L '!l'-. Cly

cOImmon

Hill mine

L\-

i
L

¥

s LM m LN
" noi i
LT | |\|' i by
i %\ LIINK

s and dealers

OCCASIONAlS

Wl

imber cubes

y i
N most otl

1 i
lluonte luore

associated with ankenite

e, i

1

| L

quarz or

wi LS




Figure 19. Cuboctahedral

galena crystals to

1.6 cm, with black sphalerite, on white quartz.
From the Nats on the Middle Vein. Peter Briscoe

collection; David Green photo.

(;alena PbS charactenstic cr haped tern
For the majority of its hite, Brownley Hill mine was worked a large quartz-hned
x-.‘i'._'l_“'- for lead. Galena 15 the onlv siegmificant lead ore. and 1s Fig. 9 Voids betwes e
common n both the vein and flat deposits. Cavities containing guartz crysta vhicl 1
crystalline specimens are relatively common | he crystals usua liverse miner; iding
J':'~F‘|.I_~ distorted cube and octahedron forms. with numerous oftiset several secondanry PPET Miner
faces. Specimens must have been produced in the 1Yth century tome 1S corrode I pa 2
Greg and Lettsom (1858) noted “large cubic crystals at Brownl:
Hill.” Good specimens are uncommon, perhaps the best being |
. i , Hvdromagnesite Mg CO
the large flat deposits on the Middle vein, where cuboctahedra - %
. ' vdromagnesite 1s typically
crvstals. exceptionally to 10 ecm. are found with ankerite. quart Hydromag !
. ¥ ; na i LK I | n "T 10
and '*-;"I"I.il',.'-r'lrl' dld IS OCCUImenec 1 Ivi I l
White hvdromagnesite spherule
(yoethite Fe "O(OH) found ricl icrusting  alstonit
Goethite 1s recorded by Livingstone and Champness (1993) as sulfide-rich n i Holr
part of the post-mining assemblage which includes brnianyoungite Hvdromagnesite the lasit
and secondary copper and zinc minerals rvstallize 1in the ¢
preseénce ol a 1ale 4
Gypsum CaSO,-2H.O
- magnesium. Alternatively
Drusy crystalline gypsum crusts commonly encrust the -
. . of dolomite-ankerite as noted i
walls. Specimens tend to be very delicate and rarely sun

extraction; they are best lett in situ

Harmotome (BaK) .(S1.AN0O, , -6H.0

'he occurrence of zeolites in the North Pennine Orefield

on the mine wal

reviewed by Young er al. (1991), who show that in almost all cases
their formation 1s related 1o hydrothermal events associated with
the emplacement of the Whin Sill. At the Brownley Hill mine
however, harmotome 1s a late-stage primary vein mineral (D. |
Creen and J. R. Nudds, in preparation)

Harmotome occurs as colorless to white prismatic crystals, with

and below the Great |

Hvdrozincite Zn. (CO

Hvdrozincite occurs as

Yellow earthv jarosite

mining oxidanon of l:"'%’.-"-_

((OH
| LI'-.".lI"H"l'll._'l':: N ':r'll_'

s produced by pos

Jarosite KFe (SO.,).(0OH)

imestione

. :
It appe:

1 S

g Oox1daatom

1s common 1n the shale beds both above

poOsi



Figure 20. Hydromagnesite spherules to 0.4 mm
encrusting alstonite. Anonymous collection;
David Green photo.

Ktenasite-analog (Zn.Cu)(SO . ). (OH).-6H.O

Blue 1o blue-green grains of the zinc-dommant analog ol

Malachite Cu.CO.(OH)

Green malachite «p’:u-rui-\w are

WM iITTIIAL

copyrite. As with other supergene species, it 1s rare and probab

recent in ongin

' Marcasite FeS
Marcasite crystals to about | mm occur in cavities in the

rich vein material at the base of the Great Limestone at Holn

Melanterite FeSO,-7TH.O
Melantenite occurs as pale blue masses of curved capillary
crystals. commonly associated with jarosite and gypsum. It typs
|

cally occurs in shale and appears to have formed by post-mining

oxidanon ot pyrie

Millerite NiIS
Millente 1s rare in the Pennine orefields. At the Brownlev Hill
mine it occurs on High Cross vein and on West High Cross vein

where 1t 1s restricted stratigraphically to the sandstone bed just

[he M i i R . i” Mo

-
. ‘ﬁjik. l:.
ey
v e

. . R 111;:.

Figure 21. Bright metallic millerite crvstals to

2.5 ¢cm against a background of dark brown

siderite. Specimen from the West High Cross
vein. David McCallum collection: David Green
Illllllll.
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Pyvrite FeS
Pyrit e Brow H
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Quartz 50

Serpierite  Ca(Cu,Zn)(50,),(OH),-3H.0

| &l l W ] WA | na \ ] I
prochantite in iractur [l juartz i g Ol
Brownley Hill vein (area B in Fig. 5). The aggregat
like crystals reach about 2 mm, and appea ! DCEN | ! !
bv post-miming oxidanon of chalcopvril




Sphalerite Zn5
Sphalerite is extremely common. The

arge replacement flats on
the Middle vein have long been known to British collectors as a
source of specimens. Good specimens typically show lustrous
black crystals to about 5 mm nichly encrusting sihicified himestone,
with galena, quartz or ankerite as occasional associates. Cavities
containing crystals to 2 cm are common throughout the mine, bul
the larger crystals tend to be dull. Small, transparent, red to red-

brown crystals of “ruby blende™ occur on several veins

Siderite FeCO

Siderite occurs as interlocking crusts of opaque, dark brown 1o
black, dull to lustrous, curved crystals. It 1s commonly found
encrusting galena

Smithsonite ZnCO

Smithsonite is noted by Livingstone and Champness (1993) as
an associate of bnanyoungite. In spite of the abundance in the
workings, it i1s very rare. It 1s one of the very few species not found

by the authors in this study.

Strontianite  5rC0O

Strontianite 1s rare in the north Pennines (see Young, 1985b). It
was first reported from the Brownley Hill mine as white to pale
green divergent sprays of acicular crystals to 5 mm in cavities in
barite with calcite and ankerite (Wood, 1991). The few specimens
discovered were collected from the lop ol the Great Limestone near

'homson’s rise at the southern end of West High Cross vein (area

En Fig. 9)

Sulfur S

Sulfur was first recorded on partly oxidized galena with bottinoite
and cerussite by Clark and Rust (1993). It 1s usually found
associated with secondary lead minerals, most commonly angles

ite, as rounded vellow to yvellow-green crystals to about 0.5 mm

Ullmannite NiSbS
Ullmanite occurs as cubic, metallic gray crystals on galena in a
cavity on the Brownley Hill North vein, where 1t 1s associated with

bottinote, cerussite, and sulfur (Clark and Rust, 1993

Witherite BaCO

'he first description of witherite from the Brownley Hill mine

F

by Thomson (1835). who purchased a specimen with Very
large six-sided prisms terminated by low six-sided pyramids.” The
accompanying chemical analysis can be interpreted as witherite
with some barite contamination. Pseudohexagonal witherite crys
tals to 3 cm, with flat pyramidal terminations (as described by

ey Hiull

'homson), are occasionally present on old-time Brown
alstonite specimens (Lindsay Greenbank, personal communica
tion)

Witherite 1s restricted to the barium-rich area of the High Cross
vein north of Holmes® nise. In addition to the old-time habit
descrnibed above, it occurs in the brecciated sulfide-rich vein at the
base of the Great Limestone, as sharp, lustrous, pseudohexagonal

bipyramids typically to about 2 mm. but exceptionally reaching

| cm. Alstonite, calcite, hydromagnesite, galena, pyrite and marca

S1lé are common associates

CONCLUSIONS
The Brownley Hill mine is one of the most mineralogically
diverse in the north Pennines. It has provided exceptional examples

of the rare mineral alstonite, and also galena, sphalerite, calcite and
fluorite specimens without which no north-of-England collection

would be complete. Recent fieldwork has revealed a surprisingly
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diverse supergene mineral suite, including a number of species
such as bottinoite, brianyoungite and a ktenasite analog which are
very rare. This has been complemented by the discovery of a suite
of primary minerals which are uncommon in the Mississippi Valley
type deposits of the north Pennines including bournonite, millerite,
strontianite, ullmannite, and (perhaps) hydromagnesite
Mineralization which belongs to both the fluorite zone and to the
barium zone is exposed in the Brownley Hill mine, but most of the
workings are within the ankerite-dominated intermediate zone

'his accident of geography is largely responsible for the occurrence’s
mineralogical diversity. It 1s interesting to note, however, that many
of the more unusual primary minerals occur near the transitions
between the gangue mineral zones. Thus the alstonite area near
Holmes' rise on the High Cross vein, which also hosts the
uncommon primary minerals barytocalcite and hydromagnesite, 1s
immediately south of the point where an ankente-dominated vein
assemblage gives way to a banum-dominated assemblage. The
strontianite occurrence on the West High Cross vein is in a similar
transitional position

I'he occurrence of millerite on the West High Cross vein and the
High Cross vein 1s unusual in that it 1s stratigraphically restricted
(to the shaley sandstones just below the Great Limestone). Detailed
examination of the veins both above and below this horizon failed
to produce other specimens. Alstonite in 1ts more unusual crystal
habits 1s similarly restricted

I'he supergene mineral suite at Brownley Hill mine 1s surpns
ingly diverse. Since all of the accessible workings are below the

zone of natural supergene alteration. most of the supergene species.

including the unusual zinc carbonate-sulfate bnanyoungite for
which Brownley Hill mine 1s the type locality, are thought to be
post-mining in ongin

\ few specimens from the Brownley Hill mine can be found n
most Briish museums and in many other museums worldwide
which hold 19th-century mineral collections. A large number of
specimens from the mine (acquired post-1992), including alstonite
and examples of manhy of the unusual species descrnibed above, are
preserved in the Manchester Museum collections

I'he Brownley Hill mine 1s one of the classic north-of-England

mineral localies. It has produced a suite of minerals which

includes almost all of the species for which the Mississippi Valley
type deposits of the North Penmine Orefield are famous. s
reputation as a locality of intemational importance rests largely on
alstomte specimens, which have been produced since the 1830°s,
and which include probably the finest specimens with the largesi
crystals of any locality worldwide. The quality of the specimens
collected recently can be judged by the reaction of a knowledge
able dealer in North-of-England munerals. not usually given to

superlatives: “so there is such a thing as an aesthetic alstonite!™
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ARAKIITE

A NeEw ZN-BEARING
HEMATOLITE-LIKE MINERAL FROM
LANGBAN, VARMLAND, SWEDEN

Andrew C. Roberts

Geological Survey of Canada
601 Booth Street
Ouawa, Ontano, Canada K1 A OEX

Joel D. Grice

Mark A. ( ooper and Frank (

Department of Geological S

Winnipeg, Manitoba, Canada R3T 2N

Hawthorne

Mineral Sciences Division R )
Canadian Museum of Nature Duke | rsity Medical (
PO. Box 3443. Station ‘D b n N |
Ottawa. Ontano, Canada K 1P 6P4
ABSTRAC
Arakite, ideahzed as (ZnMn"*)(Mn-* Mg),.(} ALLAS 0 N, oM JAMn M } \ \ b )
As70,)JA0H)... 15 monochnic, space group ( vith uni OH ' ! f (O+0OH) amo (i -
parameters refined from powder data: ¢ 1.24K8(8). b= 8.228(4 ' ' !
24.23(1) A, P 93.62(3)", | R43(2) A \ for Dr. Takal Aral fon
1.7316:1:2.9445, Z = 4. The strongest seven reflections in the X | Ire «
ray powder-diffraction pattern are [ AN/} i 2.07 (100) (D0
GO46 (1000 (004 4.040 (90 (O0D6): 3. 148 (M (404, 117y 3.030 INTRODUCTION
10) (224); 2.411 (40) (424, 515); 1.552 (70) (640, 351). T Arakiine deally (ZnM (Mn-—* M . \ s
mineral was found on a museum specimen, previously labeled As“ O )JI0OH v newly recognized 1 -
dixenmite, from Lingban, Virmland, Sweden, and occurs on one ; ban, Swed [ D

surface as red-brown 10 orange-brown aggregates of micaceous
plates. Associated minerals are calcite and very minor magnussonile
Arakite 1s

megascopically indistiinguishable from either hematolite or dixenite

and the bulk of the specimen 1s specular hematite

and possesses the following physical properties: streak 1s pale

brown, lustre 1S resinous 10 submetallic; diaphaneity 1s opaque

| . —
LHHUOTESCENI naraness |

(masses) to translucent (thin edeges): non

estimated at 3—4; cleavage 1s (001} perfect; tenacity 1s brittle
fracture 1s uneven, almost subconchoidal: calculated density 1s 3.4

g/cm” (for empinical formula and umt-cell parameters denved fron

crystal structure). Arakute 1s hiaxial negative, o 1.723(4). P
| .744(2). Y= 1.75002): 2 V imeas.) = 44(3)° {(exuinction N 1D)
(direct), 2 V (calc.) = 56°; dispersion ¢ medium; onentation 15

Y band X ° +4

pleochroism. The crystal structure shows that manganese occurs as

(in P obtuse). There is no evidence of
and arsenic occurs as both As™ and As
yses vielded Zn0)

ALO, = 2.2

Mn-*, iron occurs as Fe™

in a 1:2 rato. Averaged electron-microprobe ana

448, MnO = 34,32, MgO = 12.76, Fe., O, = 6.76, .
As.O, = 6.56, As.O, = 15.84, H.O (calculated assuming stoich:
ometry) = [13.74], total = 96.71

welght

( l1!'!'1_"~|_‘l1[|ki|5]1' 1O

’ { 1N | \ 5
|t ) Mi
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iT f ]'._ 11 1 V ( 1:4
| nica nd 1 iro {1 [
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\asses on ore-bea natrix. Ro X
lracto ludv 1In ited that o ’
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of hematohite (Moore and

A rak Ji- i I 1
(Araki and Moore, 1981) and has been dealt wit
publicaton (Cooper and Hawthorm LYy
'he mineral 1s named for Dr. Takaharu Arak: (b. 192

i the Department of the Geophvysical Sciences

Chicago, Chicago. lHhinows, for his numerous

rik



Figure I. Arakiite foliated masses on specular
hematite. Longest field of view is approxi-
mately 15 mm.

contributions to the science of mineralogy. Dr. Araki, in close
collaboration with Professor Paul Moore, solved the structures of

many complex P-bearing and As-bearing phases, including those

of hematolite and dixenite. The mineral and mineral name have
been approved by the Commission on New Minerals and Mineral
Names, LM.A. The specimen used for this study now resides

within the Harvard Mineralogical Museum, Cambndge, Massa-

og¢ number 134608

e

chusetts, and has been assigned the cata
Additonal matenal 1s preserved at The Natural History Museum
London, UK, as BM1921, 310

SPECIMEN DESCRIPTION

The single sample used for this study measures 15 x 20 x I8 mm
and consists principally of massive fine-grained specular hematite.
Arakite is only found on one surface where it occurs as aggregates
of micaceous plates over an area of approximately 15 x 10 mm. A
color photograph of essentially the complete arakiite aggregate is
presented in Figure 1. Associated minerals are colorless anhedral
calcite and uny blue-green anhedral grains of magnussonite. We
have no detailed information about the site of origin within the
mine

PHYSICAL and OPTICAL PROPERTIES

Arakute 1s red-brown to orange-brown with a pale-brown streak.
The lustre is resinous to submetallic, and masses are opaque
whereas thin edges of grains are translucent. The mineral is
predominantly anhedral and mica-like with no obvious forms; it

has a perfect {001} cleavage. The tenacity 1s bnittle, fracture
uneven, almost subconchoidal, and the hardness 1s estimated at 3 10
4, considering that it is easily scratched by a needle. There is no
evidence of fluorescence under either longwave or shortwave
ultraviolet radiation. Density could not be measured because of the
meager quantity of pure material; the calculated density is 3.41 g/cm
(based on the empinical formula and unit-cell parameters deter
mined from the crystal-structure study). Twinning was neither
observed megascopically nor in the subsequent X-ray single
crystal and crystal-structure studies

Spindle-stage optical measurements at 590 nm indicate that the
mineral 1s biaxial negative with a = 1.723(4), P = 1.744(2), vy =
1.75(62); 2 V (measured by extinction method) = 44(3)°, 2 |
(measured directly) = 40(10)°, 2 V (calculated) = 56°. The discrep
ancy between measured and calculated 2 V 1s attnbutable to uneven
extinction related to the “curved ™ nature of the plates. The disper
sion 1s r > v medium, and no pleochroism was observed. The

optical onientation i1s Y = b, X A ¢ = +4° (in P obtuse)

X-RAY DIFFRACTION

Arakiite 1s monoclinic, space group Cc, with unit-ce

| param
eters refined from powder data: @ = 14.248(8), b = B.228(4), ¢ =
2423(1) A, B = 93.62(3)°, V = 2843(2) A’, and a:b:

1.7316:1:2.9445. Cell parameters derived from the crystal-struc

ture study (Cooper and Hawthorne, 1999) are: a = 14.236(2), b =
8.206(1), c = 24.225(4) A, Pp =93.52(1)°, V = 2824.(X7) A", and
a:b:c = 1.7348:1:2.9521

A fully indexed X-ray powder-diffraction pattern 1s presented in
[able 1. If one considers the whole pattern, the data are unique
However, strong 00/ reflections at 12.07, 6.046, 4.040 and the
strong reflection at 1.552 A are comparable, in both intensity and

spacing, to those diffraction lines published for both hematolite

and dixenite and, additionally, to the unnamed Fe™ analogue of
hematolite (Dunn and Peacor, 1983) and to the unnamed Langban
arsenate of Roberts and Dunn (1988). Studies are in progress on
the latter two: suffice to say at this time that neither i1s crystallo
graphically nor chemically 1dentical to araknte. All known mem

[

bers of thus “family™ of structures can be readily differentiated by

e ]

routine X-ray powder-diffraction film methods, including 57.3 mm

cameras

CHEMISTRY

A thin cleavage plate ol araknte was analyzed with a Cameca
SX-50 electron microprobe, using an operating voltage of 15 kV, a
beam current of 20 nA, a beam 5 um in diameter, and a counting
time of 20 s on a peak and 10 s on background. The plate was
selected from an area on the sample adjacent to that from which the
cleavage plate used tor the crystal-structure analysis was picked; 1t
was fixed to the surface of a plexiglass disk and then carbon coated
prior to analysis. Probe standards are as follows: cobaltite (As);
gahnite (Zn); spessartine (Mn); forsterite (Mg); fayalite (Fe);
kyanite (Al). An energy-dispersion scan indicated the absence of
any other elements with atomic number greater than 9 except those
reported here. The following elements were sought but not de
tected: Na, Ca, K, 11, V, Cr, Cu, 51, P, 5, F. Data were corrected
using the PAP procedure of Pouchou and Pichoir (1984, 1985). The
va

ence states for Mn and Fe and the number of O atoms, were
determined by crystal-structure analysis prnior to the final interpre-
tation of the electron-microprobe results. The paucity of pure
material prevented quantitative determination of H,O. However,
the presence of H as (OH) was confirmed both by crystal-structure
analysis and powder infrared-absorption study; the formula was
therefore calculated 1o give 23 (OH). The average of thirteen
determinations and ranges and standard deviations are given in

The Mineralog



Table 1. X-ray powder-diffraction data for arakiite.

if.*st e IJ”% hkl / dA dA fki
]{H! I-"I'- ]: [IHU IH};‘ 5 : ;"-lfl _'u ;4_;'. |
100 6.046 6.045 004 2() 2 498 5002 124
10 5.463 5.422 113 " a4 115 124
e ]
20 5.262 5.255 113 ‘ 2 4
15 4.764 4.756 204 S 2372 2 IN
) 4119 4.114 020 : 34 IR
15 J 13K " "
N) 4.040 4.030 006 7 141 15
10} 30§52 3 047 115 T 209 £1¢€
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10 3.223 .219 315 ) 102 4 My
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| .14 11 () 7] Y | f
70 3.030 1.026 224 s )5S N 012
. ) B79 (26 ) R59 K5
5b 2 862 = 5 "
D R47 R 2 ®10) 5l I
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5 2.799 J RO 116 R10 1
5 2.749 2. 753 16 S . )
10 2. 7(K) J 693 i) ) T4R i .
20 2.63] 2 635 13 ~ 463 ()
) 5§09 122 5 6£10 ¢ <1
5 2.594 - g
2 ) §07 5 ) £ 574 "4
; 5% Al
i) |
| 14.6 mm Debye-Scherrer powder camera
Cu radiation, Ni filter (A CuKa = 1.54178 A)
Intensities estimated visually; b = broad line
Not corrected for shnnkage and no intemnal standard
Indexed witha = 14.248. b = 8.228. ¢ = 24.23 03.62
Table 2. Compositional data for arakiite, -
Weight % Range Standard deviarion E
ZnO 4.48 3.00-4.74 0190 -
MnO 34.32 13.84-34.95 0.34 4
MgO 12.76 12.27-13.47 0.34
Fe.O) 6.76 6.32-7.16 (.27 J X
ALO 2.25 2.02-2.47 0.14 .
As.O |5.84 (23.000-24.2 () 3R
As.() 6.56
H.O [13.74) - =
Total 96.71 Wavenumber (cr

Total As calculated as As,O., then partitioned as As:>"0O, and
As:"0, 1n a 2:1 ratio as determined from the crystal structure

Calculated assuming the formula derived from crystal-structure
analysis.

Table 2. Arsenic was initially quantified as As,O,, then partitioned
as As:'O, and As;*O,, in a 2:1 ratio as observed in the structural
study. With 34 anions [O + (OH)|, the empirical formula for
arakiite 15 (Zn, -Mn7 5 )s; 0ol MNS S ME, 59)s1 1 sl FET AL 695 osl AS™
0,), lAs*0,), x(OH),, . The idealized formula is (ZnMn*)-
(Mn** Mg),.(Fe* Al),(As"O,(As™0,),(OH),, and the end-member

f*:r M irerails Il He orid. villuwme 1] Mav-Jumng ."""‘

Figure 2. Infrared-absorption spectrum for arakiite

1s ZnMn i Fe (As"O NAs"ONOH)
element which differentiates arakiute from hematolite

Zinc 15 the
Botl

key

mincr

formula

als have structures that are based on five close-packed repeat

layers. Four of the five layers are topologically identical and only

differ in cation ordering. The single distinctive layer involves

tetrahedrally coordinated (Zn/Mn“*) in arakiite versus octahedrally

coordinated (Mn-**) in hematolite. Full details of the structural

similanties and differences between arakute and hematolite have

been published by Cooper and Hawthomne, 1999




The equipment and procedures for acquining the infrared of hematolite from Sterling Hill,
absorption spectrum for arakiite are identical to those used to Sweden. Mineralogical Magazine,
obtain the spectrum of mcalpineite (Roberts er al., 1994) and are MOORE. P B.. and ARAKL T. (197
not repeated here. The spectrum (Fig. 2) clearly shows absorption dense-packed sheet structure. Ameri
bands for (OH). Strong to medium-strong bands at 3366 and 159
3589 cm' are due to O-H stretching in the hydroxyl groups POUCHOU, J.-L., and PICHOIR, |

quantitative analysis. |
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The Giant Chloritoid by Wendel

E. Wilson

Mineral shows can get long, especially for dealers who have 10
spend hour after hour in their booth or their motel-room shop
Sometimes, just to pass the ume, they challenge each other, test
each other, or work some other kind of mineralogica

mischiel
against each other . . . all in fun, of course

T'he following incident took place at the Denver Show in 1998
in the Holiday Inn (Marty Zinn's Colorado Mineral and Fossil
Show). It revolved around a remarkable specimen brought to the
show by dealer Herb Obodda: a single, hexagonal-tabular, silver
dollar-size crystal of blackish-green chloritoid, probably the larges:
such 1n the world. It was certainly unlike anything | had ever seen

Another mineral dealer, Danny Trinchillo, had been chatting
with Herb in his room; Danny allowed that, having been a mineral
dealer for some years now, he (Danny) was getting pretty good at
identifying minerals. In fact, Danny felt quite confident of his
ability, and of how unlikely 1t was now that he could be fooled or
surprised, at least for very long.

Herb reached for the giant chloritoid, kept in a closed, cotton-lined
box about the size of a cigarette pack, held shut with a rubber band

“I've got a really good specimen night here.” said Herb. “Do you
think vou could identify ut”

“Well,” said Danny, “l might have to check a book or two but
sure, | could dentify it.”

“Okay,” said Herb, “but

idenufy it, I'll sell it to you for $1500, which 1s half of what | was

et’s make it interesting. If you correctly

going to ask for it. But if vou can't identify it within 60 minutes,
you owe me $1500 cash. What do you say?

Danny thought about this for a minute; being a sporting (and
confident) fellow, he said okay.

Herb handed the box over 1o Danny; Danny opened 1t and took
out the specimen. He had never seen anything hke it. Oh-oh

Leaving the specimen with Herb, Danny rushed out of the room
to search for reference works. Out in the hallway he bumped into

The Mineralogical Record, vedume 31, Mav-June, 200K

an exemplary one: Marcus Onglien, a bnlhant
student with an encyclopedic knowledge of mineralo
what 1s that mg, green, hexagonal crystal plate in Herb
room! asked Danny
Marcus sensed some fun here because (a) Danny seemed a hitl
desperate, and (b) for some reason, Herb wasn't telling Danm
what the specimen was

Well said Marcus What s 1t

Hundred dollars?” said Danny, pulling out a hundred dollar bil

=
-

and sticking 1t in Marcus's hand
Chloritond,” sad Marcus

Hah'"” said IJ',LH.“._k

Back in Herb's room moments later. Danny correctly ntified
the specimen and walked oft with his prize tll own Herb
51 5(X)

| he next moming in the hotel restaurant, som PEOPIC INCIuAlr
joel Bartsch (curator at the Houston Museum), Day Wilber
curator for the Freitlich Collection) and others were sitting around
a table sipping their coffee and waiting for breakfast. Enter Dam
who came over and proudly related his hittle victory
As thev all chatted. the box with the crvstal in it was passed around

tor all to admire

| he sPeCilimen wads finally passed to Joel Bartsch, who studied
a moment, then noticed that no one was really paying attentios
mim at that moment. On a mischievous impuise he paimed the

crystal, then replaced the lid on the box, secured the empty box
with the rubber band. and casually passed 1t back to Danny
Dannv gave the box a ht
rattle from inside. assunng himsel! that the crystal was st ll
(Actually it was only the sult cardboard label doing the ratthng, but
Iu"-!",['ik falled 10 realhize thus He -.:'{";‘H.'.1 the box into his pockel
Joel was now wondering what | 10 with the pilfered crystal. As
Dave Wilber looked the other way in conversation, Joe!l shipped the
world's largest chlontowd crvstal inre Dave s coflee cup
Dave peniodically sipped from his cup, unawares; whenever il
seemed the coffee level was getiing so low that the crystal would
soon become visible, he would always reach tor the coffee pot and
refill his cup, much to Joel's reliel
Good [|"||”f_' Chloritoid 1s not soluble in hot water, or (worse yel
soluble and roxic. But, being a silicate, it rested inertly in the hot
cofiee

Finally Danny prepared to leave and Joel figured it was time to

resolve the situation




“You know, I'll bet that’s not the only chloritoid crystal that
nice,” said Joel. “If | were to find one that good, if I just pulled one
out of Dave’s coffee cup, for example, could I keep 1t?”

Danny frowned. He felt the box in his pocket and gave it a little
rattle, just to be sure. Mystified, he finally said, “Sure, yeah, you
could keep 1t.”

Delicately, Joel reached a thumb and forefinger into Dave
Wilber's coffee and, to the wonderment of all, came up with the
chlontoid crystal!

Danny, incredulous, opened his box and found only the cotton
and the cardboard label inside. He 'd been had, fair and square, and
he knew it. Being a good sport, he conceded ownership to Joel

Joel, of course, had no intention of taking unfair advantage of
Danny. So he graciously donated the crystal back to Herb, in lieu of
the $1500 owed by Danny. Even Marcus gave Danny his hundred
dollars back. And so, in the end, everything was as it had started
out: Herb had the giant chlontoid back, and no one owed money to
anyone.

The crystal uself, still the finest known example of its species,
was shortly thereafter acquired by Dave Wilber for the Freilich
Collection. After Dave nearly swallowed it with his coffee, | guess
Herb decided he deserved first chance to buy 1t

Surprise Crystals by Art Smith

In the early 1970's | was introduced to the Red Mountain Pass
area between Ouray and Silverton in the San Juan Mountains of
southwestern Colorado by Tom Rosemeyer. We collected at the
National Belle mine, situated at the former town of Red Mountain
Lustrous, well-formed microcrystals of enargite occur in small vugs
with hmpid quartz crystals, dickite and pyrite. At that time numer-
ous specimens could be easily collected from the lower dumps

After a few collecting trips | had tnmmed out enough matenal
for my collection plus additional matenal for swapping. The
untrimmed surplus was labeled and confined to a flat in the garage.
Flats like this start on the top of the stack but, if not retrieved, soon
end up on the bottom. Evidently this flat reached the bottom and
stayed there for a while

The National Belle matnix i1s not very stable in the humid climate
of Houston, Texas. Ten vears later, when | finally needed more
micro material, the flats on top were removed. The flat containing
the Nauonal Belle specimens stull had a front but the rest had
completely deteriorated, and the specimens were sitting in a
mixture of partly disintegrated paper, boric acid (to kill roaches),
and mouse and roach droppings. As | blew the crud off one
specimen | noticed some tiny, bright blue crystals and some larger
bright whie sprays in some cavities. There was nothing like them
in my collection. How did | miss seeing them? I rushed them to my
microscope

By the ume | had examined the third specimen containing these
crystals | had come to the realization that they had formed during
storage and had not been there before. 1 had grown my own
crystals! My iminial euphornia quickly faded and | realized they were
not truly minerals. | procrastinated a hittle about their fate. Should
they be analyzed? No, they are not really what I am interested in.
So the whole lot was chucked without even one going into my

collection.

Editor's Note: Evervbody has a storv thev like 1o tell. If it has
something to do with munerals, why not share 1t with other
Mineralogical Record readers? Just write it up (we’ll help with the
editing) and send it to Lawrence H. Conklin, 2 West 46th Street
Yew York, NY 10036, or Wendell E. Wilson, [he Mineralogical
Record, 4631 Paseo Tubutama, Tucson, AZ 85750
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Rob & Bailey Lavinsky
P.O. Box 948627

La Jolla, CA 92037

Tel: (619) 587-1141
www.thearkenstone.com

Coogan Gold Company
Ed and Kay Coogan
P.O. Box 1631
[urlock, CA 95381
Tel: (209) 634-5222
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Si and
Ann Frazier

Si and Ann Frazier

Suite 306, 6331 Fairmont Ave.
El Cerrito, California 94530
Fax: (510) 558-8486

e-mail: siannfraz@aol.com

Gemini Minerals

Joe & Susan Kielbaso
P.O. Box 70062

San Diego, CA 92167
Tel: (619) 223-0620
FAX: (619) 223-0385

E-mail: geminiminerals@home.com

We buy collections

Cal Graeber Minerals
Cal and Kerith Graeber
PO. Box 2347
Fallbrook, California 92088
Tel: (760) 723-9292
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Jewel Tunnel Imports
Rock H. Currier
13100 Spring Street
Baldwin Park, CA 91706-2283
lel: (626) 814-2257
FAX: (626) 338-4617
Wholesale Only

Kristalle
875 North Pacific Coast Hwy.
Laguna Beach, California 92651
[el: (949) 494-7695
E-mail: leicht@kristalle.com

WEB: http://www kristalle.com

Debbie Meng’s Minerals
Debbie Y. Meng
P.O. Box 8393
Monterey, CA 93943
Tel: (831) 484-7418
Fax: (831) 484-7419
E-mail: debbie.meng@usa.net

Specialty: Fine Chinese Minerals

Pala International &
The Collector

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

US Wats 1-(800)-854-1598

Bruce & Jo Runner Minerals
13526 South Avenue
Delhi, California 95315
Tel: (209) 634-6470
Micromount List $2
Showroom by Appt. only

Andy Seibel Minerals
Andy Seibel
P. O. Box 2091
Tehachapi, CA 93581
(New Area Code: 661) 823-8091

Silverhorn
Mike Ridding
1155 Coast Village Road
Montecito, California 93108
Tel: (805) 969-0442
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The Smithsonian’s Janet Annenberg Hooker
Hall of Geology, Gems and

Minerals by John S. White

Ihis quite new mineral and gem gallery (opened September
1997) merits many compliments. Before proceeding with those
however, an admission is in order, in the interests of full disclosure
I'he reader must be told that 1 have long been associated with the
Smithsonian and was, in fact, curator-in-charge of its mineral and
gem collections when | retired in 1991. All | can say against the
possible charge of bias is that | have done my best to produce a
review that 1s fair and balanced. In fact, 1t 1s not based solely upon
my own reactions. | have purposely mvited comments from
numerous friends who have also cntically assessed this gallery:
most, but not all, of them are involved with minerals either
professionally or as collectors. With the exception of a relatively
minor number of specific criticisms, the overall reaction has been
enthusiastically positive

Conflicts having been addressed, let us now enter the Janer
Annenberg Hooker Halls, named for a philanthropist who had
carlier donated many exceptional pieces of jewelry featunng
extraordinary gemstones, and who more recently contributed major
financial support for the creation of this exhibit. The first room off
of the rotunda is the Harry Winston Gallery, named for the famous
New York gem dealer whose research foundation also contnibuted
funds toward its construction. This large room was designed to
accommodate the immense crowds which come primanly to see
the Hope Diamond. It is a hght and airy room, and | found 1
welcoming, although others found it a waste of space. The world s
most famous diamond sits in an elegant freestanding display case
near the center of this large space, enabling far more visitors to
view it al one time than was possible before. The Hope shares this
room with four very large and mostly dramatic natural history
objects that are decorative (three out of the four, at least) and
intended to be suggestive of what lhies beyond. These are the

The Mine Faldavg i il Keiord N Hu'- ".i'!r ..""'"

“Tucson Ring” meteorite, a sandstone concretion from France

which 1s quite wonderful, an immense sheet of natural copper from
Michigan, and a perfectly meaningless large group of mediocre,
badly damaged quartz crystals from near Karibib, Namibia, for
which the museum is alleged to have paid approximately $60,000!
Vastly supenor quartz specimens can be obtained in Brazil for as
little as a few thousand dollars. A minor design problem made itself
apparent here and that is the labeling of all five objects. The labels
are made of highly reflective ceramic (designed to resist wear) of a
light tan color upon which the information is printed in coffee
(with cream)-colored type so there 1s not enough contrast. With
spotlights reflecting off of these labels, they are difficult to read
From this area the visitor may venture either left, thus entering
the geology and meteonites gallery, or nght, where one finds a

roomful of gems, beyond which begins the mineral g:

lery. | chose
the course to the nght; the geology and meteorites portion will not
be covered in this review, even though after a cursory examination
It appears excellent

I'he gems room, or “Treasures from the National Collection,” 1s
an inviting, relatively large and square space done up very much
like an upscale jewelry store, and most effective 1t 1s, except that
the very first pair of objects encountered, a necklace and a bracelet
hardly qualify as “treasures, at least by Smithsoman standards
I'heir presence in this exhibit presents a nddle, the answer to which
1s hkely more political than pertinent. Next to these anomalies
however, we see the real stuff: in squansh wall case after squansh
wall case, some ten in all, are wonderful gemstones, mostly set in
exquisite jewelry. The cases are appropnately uncrowded. each
having only a small number of objects in 1. This 1s made possible
because the greater part of the faceted gems in the collection 1s
distnbuted among the munerals in the next room. Especially
gratifyving 1s the fiber-optic highting used for these cases: the besi
hghtuing of gems that | can ever recall seeing in a museum. The
ends of the hght fixtures are visible to the viewer because they are
very close 1o the objects. but what they do for the beauty of the
gems 1S so .I‘*-II"LIT'I!'lETfl}_" that one dppreciales rather than objects 1o
their presence. They are 1in no way offensive, 1o me, at least. Here
superb highting 1s accompanmed by excellent labeling, very easy to

read and not overly wordy. Each case 1s ttled. with names like

{ elebrity (GGems H.‘:“q § dand Sappnires, Slars and C a E vi lidid
(just Tour L""-.Lll.]'.\J[l._' F"'ll.'-. S J' meraids and Aguamarini {ha
MR s ,!.1151 .r:;'-'.'r | ".'.".'r noere J‘II'r (Y Lrfmas rf"k ...lril." all don ali '!
by the woman for whom the gallery has been named). In the center

of the room 1s a large PENINSUIA-CASC conlaining iwo immense gem

. some interesting and very large laceted

quality topaz crysta

lopaz objects, and the Smuthsoman s exceptional flawless quanz

sphere (12.9 inches or 32.7 cm in dhameter). These few oversized

objects provide a fine contrast to the jewelry and gems
Buoyed-up from the sheer grandeuwr of the “1reasur room

one tums with high expectations to the next portion of the gallen
the minerals. No one 1s apt to be disappointed, at least so far as the
visual impact upon entening this, the largest and longest continuous
section, 1s concerned. On the left 1s a large tloor-to-cerhing threg
dimensional hologram of the crystal structure of halite, a ven
effective device for giving the visitor a sense of looking inside an
immensely magnified crystal. To the nght are a modest number ol
introductory crystallography cases with explanations of crysial

structure and symmetry—just about the right amount. The subject

1s introduced, but not belabored

From this point on are pnmanly mineral specimens and cut
stones upon which to feast one s eyes. Down the center are a senes
of island cases, the largest of which is floor-to-ceiling. The other
are clusters of simple geometnc bases with glass tops in which are

displayed small numbers of mostly large, mostly flashy specimens




Along th des of this long cormd A - uo

cases containing a mgher density of sp nens uped
1O SOme _[‘--.L."-x-ll~|.r common thread or theme. These wal
divided into a senes ol “alcoves bv angular cases whig
the monotony, providing disting IS for yarati
topics. The overall strategy in this part of the gallen
visitor something like a “fast track”™ and a “slower
former occupies the ler of th mdor and focuse
more spectacular specimens with hittle or no text to
down. This was done with the folks in mind whi
through the place, glancing here and there at specimen
happen 1o catch their eye. The slower track o th
intended for those who wish to stav longer and perhaps

One can debate the effectiveness of this

probably works better than anvy other

Smithsonian has done a verv good 10b 1n developing

For those who take the time to notice, the shightly

down either side of the hall are arranged as follows. On
are a senes ol displays relating to crystal shapes; anc

seéries relating to mineral colors. These are nmicely done an

such groupings as: The Manv Faces of Crvsta

Many Shapes (pyrite, then calcite, then wultenite), Minera

M ( .-'-'E'HII -'I]'-. ( |'|.r:'l|r|ff L olored |'II”:';I Wrir

Different Impurities (beryl, then fluorite), and One Famu

L cfors (garnets)

Next, on the right side, one finds a series of a

mineral chemistry, at least in that the minerals are grouped as (|

-

stlicates, (2) |"l!1=~u["lh.=1tw. arsenates, vanadates, sultates and halu

( 3) carbonates, borates and oxides. and (4) sulhides
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somewhat 1dealized pegmatite gen
have seen). Ot to the side., apy
In far 100 much darkness
specimens one could ever h
from Brazil, all hined up in a
inence, as thev are tr
Midway through the
ntinuous short narrated
I-done and relatively
¢ employed in
ompulter

the mineral section and

A portion of the Minerals and Gems Gallery, so-named because
gems are dispersed throughout among the mineral specimens.




long. “Mining a Car” is better. On the downside for all of them 1s display cases featuring suites of superb minerals that have been

that they tend to break down from time and time and appear to found in the United States mines represented here, which are: the

represent a maintenance problem for the audio-visual people. My Fletcher mine, Vibernum, Missouri; the Morehield mine, Ameha

OWn pIHln_mﬁph_\ with respect 1o the use of interactives 1s that then County, Virgima; the Copper Queen mine, Bisbee, Anzona; and the
number should be inversely proportional to the excellence of the Sterling Hill mine, Ogdensburg, New Jersey. T'he minerals for the
coilection drawn upon for the exhibit. In other words, they are a latter mine, as might be expected, are the remarkably fluorescent
reasonable substitute when fine specimens are lacking ones for which this mine 1s famous, and this display well-satishies

For my taste, the minerals portion of the hall 1s breathtaking. The the needs of those who expect to find fluorescence illustrated in a
lighting, with a few exceptions, i1s excellent. The hall itself 1s a bit museum. The museum’s exceptional gold specimens are also found
on the dark side but there are so many display cases that the here, all in one case, but somewhat underlit. Their brilhance seems
ambient light on the floor is just about night. I do not like halls that diminished, as they do not appear as spectacular now as in then
are too dark. Most of the specimens are quite adequately illumi former home, a large and brightly-lit vaultlike display case. Just the
nated through the use of unobtrusive spotlights in the ceiling fos same, this final portion of the mineral gallery 1s most effective and
the island cases, while the wall cases are lighted internally, using a admirably executed

The Minerals and Gems Gallery; the gold case is seen in the distance.

combination of spot and projector-type tungsten metal halide hghts lThe visitor may then continue on n essentially the same

and hiltered fluorescent tubes “for umiform case wash.” | was never direction to enter the Rocks Gallery, the beginning of the geology

aware ol any unfortunate “shadowing where | came between the hall but not. as mentnoned. covered 1n this review

spotlights and the objects in the 1sland cases. Some fiber optics are Let me be unequivocal about this: | really love this mineral

used for special effects but they are mimimal in number gallery! I can think of no other that 1 have seen that 1 would ranl
I'he extraordinary rnichness of the collection 1s never in doubt for close 1o it, with the possible exception of the American Museum

apart from the spectaculars in the small 1sland cases, there are 6l New York, but | have not been back there for a very long time so 1
individual thematic display units in this section over a length of 1s difficult to compare them. One might well argue that, with such
133 feet. and each 1s filled with unbelievable crvstals and gem a superb collection as the Smithsonian has. it would be hard for the
stones; some sparsely occupied, but most containing just about the vallery to fail, and there 1s some truth in that idea. However, fing
right number of specimens so that they do not appear too crowded minerals or not, the educational level of the not too ambitious scrp!
Most of the minerals simply sit on flat surtaces. Those that need 1s exactly where | feel it should be. Throughout the gallery there
support are held up by unobtrusive metal claws attached to rods are lots of teasers, httle educanonal “sound bites,  but no long and
inserted into holes in the base. The lateral cases have groups of tedious, overly esoteric, text. Therefore, from just about every
' tiered blocks of different elevations. A specimen sits on top of each perspective that matters (themes, specimen selection, labeling
of these and its label information i1s printed onto the block nearby lighting and dramatics) the gallery 1s an overwhelming success
I'hose on the nght are painted a hight off-white color and the label Merely standing at the beginning of the minerals section and letting
type 1s dark, making it very easy to read. Unfortunately, this has vour eyes take in as much of the hall as vou can see, is a
been reversed on the other side: dark gray base-paint with Light stimulating experience. Colorful and sparkly crystals beckon to
colored type. making these much more difficult to read you the entire length of the hall. They invite you in and promise
There 1s still another room beyond this one. Here, in the Mines visual gratification. It 1s a little like one’'s fantasy of what a crystal
Callery, the museum has attempted to create a sense of being lined cavity in rock might look like
underground in a mine, complete with the sound of drnipping water All of this 1s not to say that there are not some unfortunate
Financial support for this gallery was provided by “Member problems. I wish this were not so, but it is; vet all should be easily
Companies ot the Natnonal Mining Association,” as stated on a correctable. | hope that the museum will be able to attend to many
mounted plagque. Within the vanious tunnel branches are window of these shortcomings in due course. One termble reality about

:FJ.I\



I'hree wonderful elbaite specimens all in a row!

large institutions 1s that they usually do not have the flexibility te Lesser problems ob
instantly (by that | mean in a few months) revise newly opened |

galleries when problems are first identified. Perhaps this is some In particular | noted 1l
thing that should be anticipated when new gallenes ar ' her !
planned, and should be budgeted for. In this ca ose wh

attend to these matters are now committed to other pre in !

will not be available for change-making

quite a while, probably vears

'he most serious problems are maintenance ones: excessive dust
entering unsealed cases and the frequent burning out of hght bulbs 0 medioc
plus overcrowding of the hall by visitors. The Intenance prot K1 !
lems demand daily attention and. due to the extreme value of tl \
objects displayed and the fact that the cas ust be opened '
order to service the hights, the responsibility for maintenance must .
theretore, tall to Hll:'lL'T'dE'-':I‘_'- stalt members who can be trusied (o Hspiay
enter the cases. A very real fear 1s that sometime in the future this gularly. One of 1l
regular attention will dimimish or, worse, will be delegated 1 in inchiit
museum maimntenance statf who should not be given access 1o the Kazakhstan
objects 1in the exhibit. It 1s indeed unfortunate that the design did better ex
not do more to mmmmize the dfiki'wﬂ'awzf I this polentiaily Another prob
disastrous situaton

Overattendance 1s also a big nuisance. The mixed blessing that nal just one. It bo
the Smithsonian lives with 1s that its great popularity brings in huge inder a blanket
numbers of visitors, something that museums welcome, but the big vhich 1s topaz and
crowds are not easily accommodated in the narrow and lhinear example. contan
exhibition halls. There 1s nothing, really, that can be done about ewer know that chas
this short of replacing the building, and that 1s unhlikely to happen with far too m I
If you want to be able to fully appreciate the most that this gallery i ises along the
has 1o offer. {1|.IH 1O arnive as 1'\lf|‘_- ds l‘t*mihi-._' 1000 a.m.) betor I blocks ol varving
the place fills up ) distinguis!

() - i " "".. i LY )




Bervl with microcline,
Shigar Valley, Dasu,
Northern Area,
Pakistan: 23 cm.

spillover. Thus, one finds arsenopyrite, kermesite, krennerite and
others under the heading Native Elements. This same sort of
spillover problem anses with the halides/sulfates/phosphates and
vanadates, where species that do not belong to a certain chemical
group are positioned under that group’s label. In the quartz
vaneties case the sardonyx cabochons are obviously dyed, yet the
label does not so state. One freestanding case contains two superb
spodumene crystals, a green one from Brazil and a pink one from
California. The identifying information for both has been printed
on one label, but there 1s no way the visitor can match these with
the appropnate crystals

The artist who did sketches to supplement some topics could
have used closer supervision. There are, for example, a number of
drawings of basic crystal forms, but these are often so distorted that
at least one-third of them do not closely resemble the forms they
are supposed to represent. The worst is a hexagonal tablet, very
thin, that 1s labeled a “trigonal prism™! The natural crystals that are
intended to accompany this drawing are vanadinite, a mineral that
does not produce trigonal forms. The drawing of a “tetragonal
prism,” which is actually the combination of a prism plus the
pinacoid, looks exactly like a gypsum crystal which is, of course,
monochnic. | also found a drawing of a pair of Japan-law twinned
quartz crystals but, for some reason, the pair are enantiomorphs

270

that 1s. one 1s a left-handed crvstal and the other 1s a nght-handed

crystal. Now, this 1s not impossible, but 1t 1s an extremely rare
phenomenon and one which | am certain the artuist did not intend to
draw. Further, the angle of the twin 1s shown as 84°, while the
actual Japan-law twin angle 1s 84°33" which is enough of a
difference to matter. In the same case about twinning, there 1s a
quartz “gwendel” [sic] and a pair of microcline specimens, one of
which 1s a Carlsbad twin and the other a Manebach twin, vet the
labels state that they are both Carlsbad. The purpose, | am gquite
sure, for selecting this pair was to illustrate the two common twin
laws of feldspar. Sull another mistake in this case: there 1s a label
which reads “the calcite speCimen below,’ Vel there are L'l_‘_‘.h”
calcite specimens beneath this label

I'here is a case dealing with inclusions of one mineral in another

and among the examples 1s a section of a quanz crystal from Brazil

with black inclusions of “elbaite.” Actually they are schorl. An
other quartz crystal, this from Mexico, 1s stated to contain rutile;
but the inclusions are hematite. Opposite this is a matrix specimen

of topaz that has been repaired so sloppily that great gobs of glue

are visible at the base of one topaz and some red maternial 1s
incorporated into the glue, looking like the most amateurish repair
.|.1Ih | have ever seen

There are altogether too many errors; but many of these are,




admittedly, often of a more technical nature and most are problems

that the “great unwashed™ will be totally unaware of, or indifferent
to. Sull, 1 think they should be mentioned because they do detract
from an otherwise extraordinary effort—some credit for which

must, in all fairness, be given to the excellence of the Smithsonian's

remarkable mineral and gem collection

Comparison with the Former Gallery

Just a few comments here will note some of the things that have
changed and others that have not since the minerals and gems
exhibit was redesigned. Of course, the character of the new gallery
and the hghting are altogether different, and vastly better, in my
opinion. The older one, like almost every other everywhere in the
world. followed a very stenle format, the meaning of which was
largely lost on the public. The minerals were arranged by chemistry
throughout, beginning with the native elements, then sulhides, elc
This meant absolutely nothing to most of the visitors, and today
vou will see that the more progressive institutions have abandoned
this format altogether. This arrangement did lead to the display of
a greater diversity of species. however, because 1l created space
that had 10 be filled and there were only so many specimens of the
more dramatic crystalhzed minerals that could be used. The
ehimination of many of the rarer species trom the current exhibit 1s
something that nettles some mineral collectors, mostly locals, but

they must remember that the exhibit was not created with them in

mind. They constitute an infimtesimal portion of the target popula
tion so their desire to find specimens of minerals that simply are
not very interesting to look at cannot be allowed to dictate
specimen selection.

In the old gallery there were approximately 3,300 specimens on
display, including 2,300 minerals and 1,000 gems. Included in the
former were more different species than we see now, but there 1s no

-

count of how many there actually were. Today, there are 2,450
specimens, including 548 gems. Approximately 600 species arg
represented. which 1s quite good coverage.

I'he area of the new gallery 1s almost exactly the same as the old
‘!!\F\T;umm[ul}. O INN) 5q. feet Its configuranon 1s dictated h_‘, the
long and narrow space it occupies and that, of course, has nol
changed either, except for the Winston Gallery where the Hope
Diamond now sits. This 1s new ftloor space created =.hr+~u;.'_h
innovative reconstruction of what used to be open space between
gallenes

Estimating costs 1s always difficult and the usual practice 1s 1o

include only those that would not otherwise be incurred, such as

staft salanes, which includes all of those people permanently
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employed by the museum who participated in the effort in some
capacity. There are usually modifications to the building as well
and these probably ought not to be included either. A pared-down
estimate for just the mineral, gem and mine portions of the new
gallery cannot be established but the entire Hall of Geology, Gen
and Minerals 1s estimated to have cost about $18 million, some S|

milhion having been raised from donations and another $3 millios

representing “gifts in kind, such as computer interaction with
accompanying hardware and soltware
Compromises

'H!I‘:_\. eftort of thus magnitude requires extensive compromise. I

would be ludicrous to believe that the curator, or the director, car
get everything that he or she wants. Working within a budg

one of the many hmitations imposed on any such enterprise. b
addition, there may be severe restinctions on the inventive use of
space when the space, from the start, 1s long and narrow and cannol
be changed. With manv museums. weak collections impose harsl

compromises. Happily, this 1s not the case at the Smithsor

foday museums must be mindful of concessions that must b
made for handicapped visitors. These can force all sort '
Lmitations on innovanon. The elevation ol cases and posittoning of
labels, along with type-size on labels, are all pretty much dictated
by the access requirements ol the handicapped When tvp
increased, labels either must be made larger or the

placed on them abbreviated

Footnote

Finally. one thing that | did not find anvywhere in tl
and this 158 not SUrprising bpecausg | don 1 recal
other mincral/gem gallery either, are prominently posted
ielling interested visitors how thev might obtain additional infor
mation about minerals, essentially a “hot line  tor the cunous. How
nice and how reasonable it would be 1if, alt ' I
lated by what was just seen in the displays. a hired-up visitor could
find an address or a telephone number or a website that could b
1Ised o obtain some imtormaton about ineratun 'y hobt
organizations, (3) collecting, or otherwise acquirns i I
and such. Responding to such inguinies could be a very worthwl
lasK 10r a muséum volunteer O 1nat thas acuvity need i D
a ime-devourimg meghtmare tor the protessional statt. At tl '
cast. the responses could be supphed via recorded 1

All photos courtesy of the LS. National Museum of Natural
History, Smithsonian Institution, s
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Phoenix mine. Michigan. From Larry Conklin (1971): ex-AMNH specimen: illustrated in Arthur Court’s book.
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Tucson Show 2000

by Tom Moore

[Feb. 1-14]

As the new millennium opens, and no apocalyptic misfortunes
have so far kicked in (unless vou count certain presidential
candidates), it i1s a pleasure to note that in the mineral world our
greatest show has come over the cusp unchanged and undimin
ished: it 1s sull great, and sull a playland of fun and plenty for
everyone. Marty Zinn's hotel show has expanded into big white
tents between the Executive and Ramada Inns; the Main Show s
mineral dealers, formerly situated on the leeward side of the hall
have switched to starboard, exchanging places with the gem
lapidary dealers; there 1s sull the background buzz of grousing by
customers that “there's nothing much new here,” and by some
dealers of the slack time in business between the opening of the
hotel show and the Main Show. But | can think of no sigmificant
quahitative changes to report on, which 1s the best of millenmal
news! (And, by the by, my broken foot 1s completely back up to
speed, and | do mean this literally: hotel staffers could hawve
clocked me at warp speed as | covered the comdor distance
between, say, a nice stilbite and a nicer stibnite.)

1'll forego further introductory expostulation, because there 1s a

great deal to report on. Not that the show exactly bnmmed with
dramatic new knockout discovernies, but there did seem 1o be a
near-record number of interesting mineral offenings, both of the
brand new kind and of things coming into their second or third
remcamalion

I'he first item up, as it happens, 15 a dramatic knockout discon
ery: probably the finest large topaz specimens ever found in North
America. In earlier show reports | have mentioned Harvey Gordon 's
preliminary work on the pegmatites of the Zapot claim, near
Hawthorne, Mineral County, Nevada. (And see the July-August
1999 issue with an article on the claim, published before the big
topaz discovery.) Until recently the Zapot claim has been modestly
productive of greenish blue microcline (“amazonite ), smoky
quartz, and blue topaz specimens. The big breakthrough for Harvey

and his crew came on October 28, 1999 when the “Trick or Treat

P“!. kel was HI'H.'!lL‘It_ l:."!.-x"u'-lH.l||:~. it vielded about 100 lar ¢ ODar
specimens, with bluish gray to greemish blue to aquamarine-blu

sharp, mghly lustrous, gemmy crystals. The three biggest measur
24 cm, 21 cm, and 15 cm across the tops; they are wedge
lerminated and thuick, with gemminess filling the better parts of

their intenors, and they protrude from massive white feldspar

matrnix. Smaller sizes of this wonderful gem topaz. down 1o
thumbnails, are available from HMHarvev Gordon Minera SO0
Ballentyne Way, Reno, NV 89502). Nor are the specimens of Zapot

{

aim smoky quartz at all shabby: single, thick, part-gemmy
prisms, some with cathedral growth patterns, reaching 40 cm high
The :".linﬂ lopaz showcase at the Main Show. with several of th
hl'L'LIL.N‘ and best matrix Specimens, was a real attentuion-grabbel
holding 1ts own even against the Freilich Collection
later) next door

Ij.iriT‘ni'[w{JTi'E'[r;.'-.jl.r._ l\ and Scoltl b'\l'-f':-x'-"f.l'r..',lf seie Ainons
(3895 Lisa Ct. #C. Reno. NV 89503-1125) have brought out
new Nevada barite. found five weeks ago at the Dee 14 mine
st 4 miles north of the now-famous Bammck Meikle mine. Elko
County. The Dee muine barites are fatter and more wedgy than the

Barmick Meikle habit, and more orange. They are transparent. but

not nearly as lustrous or as generally impressive as the Barmnick
Meikle specimens. The Dee crystals, which can reach S cn
x'-i'_'l. form sohid clusters on a paic browi yDONEY himestone matnx
up to 30 cm across. T'here was quite a generous lot of this matenal
al the Great Basin room in the Executive Inn. and more sp

]

ad already reached a few other dealers around the show

But Casev and Jane Jones of Geoprime (120 E. Colorado B
Monrovia,. CA 91016) were not to be outdone in the Nevada bas
department—nor 1n the Nevada stibmite department. 11

the InnSuites featured the products N L lAKE | leep breatl
Venture Murray mine car Elkq

Elko County, where there was a good stnke

Anglogolds Jermntt Canyon Joimni

ol stibnite a vear a

a nall ago. but an even betier sinke last Uctober, the stionite th
LImg ~IL.~‘1T|[‘~L’1'-t.'~'; by what the Jones WET 1an
ugarcube” barite. The stibnite clusters from both mining epoc!
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In Tucson they were: an amazing abundance of then

InnSuites room and at the Collector’s Edge stand at the Main Show

Ihe smaller ones were retreshingly mexpensive for world-class
pecimens of a beautiful mineral: 525 or 350 could buy a
outstanding thumbnail. Specimen sizes ranged from there up 1o 33

cm across. Bryvan assures us that we need not worry unduly that the
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hon and stabithzation techmigues, as well as about the locahity
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Several flats of mimature and cabinet-sized specimens ol mag-
netite, and of the unusual combination of magnetite and Nuor-
Hpiltitl‘ were offered by John Seibel of Seibel Minerals (P.O. Box

95. Tehachapi, CA 93581). who dug them last October from




Figure 2. Topaz crystal group, 13.3 cm,
from the Zapot claim, Hawthorne, Ne-
vada. Harvey Gordon specimen now in
the collection of the Natural History
Museum of Los Angeles County; Jeff
Scovil photo.

Figure 1. Topaz crystal
group, 48.5 cm, from the
Zapot claim, Hawthorne,
Nevada. Harvey Gordon
specimen; Jeff Scovil
photo.

Figure 3. Topaz with smoky guartz, 4.1 cm, from
the Zapot claim, Hawthorne, Nevada. Harvey Gor-
don specimen; JefT Scovil photo.




Figure 4. (above)
Barite crystal
cluster, 8.6 cm,
from the Dee
mine, Humboldt
County, Nevada.
(zeoprime
specimen; Jeff
Scovil photo.

Figure 6. Smith-
sonite, 27 cm,
from the San
Antonio mine,
Santa Eulalia,
Chihuahua,
Mexico. Peter
Megaw collection:
Jeff Scovil photo.

pockets in granite near Cedar City, lron County, Utah. The
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magnetite octahedrons are sharp and very black with shightly

curved, scalloped faces and bright luster; individuals reach 4.5 cn

on edge, and they intergrow very micely, with plenty of spaces to

show crystal edges, in heavy, hunky groups. John also had many
flats of loose, pale vellow, gemmy (though mmtermally crazed

fluorapatite prisms with pyramidal terminations. The really ehite

specimens, though, are the ones on which the two species come

together, with yellow apatite crystals nsing from a jumble ol
magnetite; the very best of these, measuring 4 x 5 x 12 cm, went
for $600

Figure 5. Smithsonite, 7.5 cm, from
the San Antonio mine, Santa Eulalia,
Chihuahua, Mexico. Kerith Graeber
collection; Jeff Scovil photo,
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start-up in May 1999, the mine went on year-round working status:
L.e. mining continued through the winter and 1s ongoing now
(Tucson showtime), and after a brief pause in March/Apnl 2000, 1t
will reopen in May. The gorgeous new rhodochrosites at the
Collector's Edge stand at the Main Show seemed adequately to
explain why the work here is getting more intensive all the ume

pretty good for a once highly speculative “specimen mine™ which

was to have been worked for only hive seasons (1991-1996)

There are two bits of rare-zeolite news from Alaska. For one, late
1999 saw the collecting of many very fine large specimens ol
barrerite from Rocky Pass, Kuiu Island, Alaska. Barrerite 1s a
sodium-rich member of the stilbite group, and the snow-white.
slightly brown-stained sharp crystal blades and sheaves (individual
blades reaching 3 cm) look just hke stulbite. They form sohd
groups to 10 cm across, or cluster in seams n gray-green weath
ered basalt. A 1997 paper in The Canadian Mineralogist (Vol. 35,
pp. 691-698) confirms that this matenal i1s indeed barrerite, for
which Kuiu Island is only the second (and easily the better) world
occurrence. There were three specimen sources in lucson: the
claim owner, Istvan Toth, had about a dozen cabinet-sized pieces at
the Days Inn, while more and better ones reposed at the Executive
Inn with Jordi Fabre and with Hungarian dealer Andras Lelkes
(Hercegprimas u. 11, 1051 Budapest, Hungary)

Speaking of Alaska, my old college buddy Doug Toland has
recently moved from Alaska to ldaho, but before doing so he
collected something he would like the world to know more about
very fine crystals of yugawaralite, from an outcrop along the
Chena Hot Springs Road, near Fairbanks, These were nor available
in Tucson, but a few northwesterners have specimens, and to inquire
about them you may contact Doug at his woodsy retreat at 667
Meadow View Road, Sagle, 1D B3860. The yugawaralite crystals
are not quite the equals of the recent ones from India, but are
probably second best in the world: very sharp, transparent and
colorless toothy blades to 2 ¢m sitting up on a white quartzite
matnx. Unfortunately they are often sohdly coated with microcrys
tals of quartz, but specimens wherein the yugawaralite blades “show

prism~ (you know, like “showing leg”) are very appealing. Speci

men sizes are mostly thumbnail and mimature, Doug tells me

T'he last American news is from my own comer of the countr
New England, which stll does cormer the market on world-class
babingtonite crystals. From Springfield 1 reported that Rocko
Rosenblatt of Rocke Minerals (Box 3A Route 3, Margaretville, NY
12455) had a few nice thumbnails of babingtonite on prehnite
recently collected at the revived Lane quarry, Westfield, Massachu
setts. He had a few more in Tucson, and rumors flew of extraordi

nanly fine, large/sharp/lustrous black crystals, although I saw only
one of these (in the keeping of Rob Lavinsky). Further rumors had
it that the Roncan quarry near East Granby, Connecticut had also
lately tumed out world-class babingtonite. | was unable to track
down any of these “killers,” although the mid-grade ones ai
Rocko's, all thumbnails, were sull very nice to look at: sharp,
shightly rough-surfaced, black terminated prisms to about 1.25 cm
long. sitting nicely on little spheroids of brownish green prehnite
I'he Roncari quarry i1s known for its very fine datolite crystals, but
this 1s a first for babingtonite from this place. Oh yes, from the
Lane quarry, Rocko also had ten miniatures with lustrous, ven
deep blackish green epidote in drusy coatings over quartz crystals
and quartz/anhydrite casts. These sparkly little specimens were
acid-etched out of calcite vein fillings, and were collected just this
past winter (hence not seen in Springfield).

Several dealers offered mostly small, modest specimens of the
pale green reniform smithsonite now coming from Level 8 of the
San Antonio mine, Santa Eulalia, Chihuahua, Mexico. These are
ghstenming lhittle distorted droplets, with hemimorphite in tiny
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bladed crystals, and also in more glistening white droplets, on a
matrix of iron-stained massive smithsonite. But much more rarely,
the smithsonite here is blue, and then it looks almost exactly like
Kelly mine, New Mexico, smithsonite at its best, and makes lovely
specimens up to 35 cm across. Dave Bunk (1441 W. 46th Ave.,
Unit #8, Denver, CO BG211) brought together three different lots of
the blue stuff, all dug within the last six months, and was offering
about 100 pieces at his Main Show Stand

Further, Dave gets an honorable mention for repeating his last
year's shelf of exquisite small specimens of silver minerals from

Mexico, and for vet another flamboyant single-shell performance

about 50 superlative specimens of galena in all sizes, some from

hot contemporary localities like Dalnegorsk and the Madan dis
inct, Bulgana, and some from old hallowed places hke Neudort,
Germany; Leadhills, Scotland; and Phoenixville, Pennsylvania
Thomas Gary Nagin of Crystals Springs Mining (P.O. Box 40,
Royal, AR 71968) had a showroom in the InnSuites lobby all full
ol quartz, of course; but the most interesting shelves held perhaps
175 specimens in all sizes from a new strike of Japan-law twins at
the Pampa Blanca mine, Ica Department, Peru—dug within the last
six months. The twins are all very sharp, with varying re-entrant
angles, slightly milky to clear within but with an appealing
frostiness of surface luster on many. The biggest individual twin |
saw 18 6 cm across the wingtips. There are many loose thumbnail
twins for which the best word, | m afraid, 1s “cute, but there are
also amazing large groups with twins thrown together at all angles;

one stunning 15 x 30-cm clusier i1s topped by a 1.5 x 5 x 5-cm twin

($8500). The matnx, when present (rarely), 1s an altered greenish
grayish white rock. I'd guess that this is the best, most abundant
new find of Japan-twinned quartz from anywhere in a good long
while

Another new Peruvian find was being offered at the Executive
Inn by Dr. Jaroslav Hyrsl (Heverova 222, CZ-280 00 Kolin 4,
Czech Republic). Here were about 10 mimatures and small cabi
net-sized specimens of tennantite pseudomorphs after enargite,
dug last September at the Julcani mine, Huancavelica. The crystals,
which reach 7 cm high but are mostly around 2 or 3 cm, are sharp.,

excellent representations of the enargite form, except that they are

now tennantite: broken ones reveal mealy, chewed-out-looking
intenors where alteration was still under way, under the sohd.
bright metallic gray-black skins. The matrix, when present, con
sists of translucent subhedral gray-white bante crystals

And speaking of Peruvian barite, Scott Werschky of Global
Mineral Resowrces (30 High Ridge Court, Reno, NV 89511) had a

couple of flats of excellent mimatures and thumbnails of lustrous

milky white barite, in thin, stepped, compound bladed crystals 1o
2 cm, on black sulfide matrixes, from the Huanzala mine, Dos de
Mayo Province, Huanuco Department. | vaguely remembered
reading of these in the Peru Issue, but Scott’s were the first 1'd seen,
and they are beautiful hitle specimens (which must be why |
bought a thumbnail: only $15)

Just last month (January 2000), a small pocket in the Urupuca
mine, Minas Gerais, Brazil, gave up about 100 specimens of whal
is probably the prettiest lepidolite I've ever seen: a few pieces were
being offered in the Executive Inn by Paulo and Fabiano Vasconcelas
(Rue Alfonso Pena, 3053, Governador Valadares, Minas Gerais,
Brazil). From a matrix of pale green parallel bladed crystals of

cleavelandite, with garmishes of quartz and gemmy green elbaite

crystals, nise dense forests of brilhant purplish pink lepidolite, the
“trees”’ being compound prisms which fan a bit at the tops, where
offset hexagonal pinacoid terminations show nicely. These few
specimens, from about 3 to 12 cm, are beautiful things, with
interlocked bright hlac lepidolite featherdusters glittering all over

them.




Luiz Menezes (Rue Esmeralda, 534, Belo Horizonte 304 10-080),

Brazil) had the scoop on last October’s new strike of stokesite ai
the Urucum mine, Galileila, Minas Gerais. We've known this
occurrence in the form of loose, single thumbnail-sized spheres of
tiny pinkish-grayish brown stokesite crystals, but the new speci
mens are much larger; indeed some are on matrix, up to 10 x 12
cm, of greemish cleavelandite with muluple stokesite spheres
sitting in solution cavities. There are also loose clusters of spheres
10 4 cm, and 1in some of the spheres the usual rough coating of
cookeite or lepidolite 1s absent, so that colorless transparent
stokesite crystals to 2 mm may be seen

Edson Endrigo of Valadares Minerals (new address: Rua Dn
Jesuino Maciel 1358, Sao Paulo, Brazil) informed me that, ves, the
Urucum mine 1s open and mining gems again: hence the new
improved stokesites, and hence too Edson’s hundreds of thumb
nails and mimatures of kunzite spodumene. in loose, typically

etched crystals with nppled surfaces but total gemminess and a

gorgeous lilac color. Edson says that he’s seen newly dug, sharp
euhedral kunzite crystals a meter long from the Urucum mine

Carlos Barbosa had about 20 specimens from a new find of
variscite at an aluminum prospect pit near ltumbian., Goias. Very
oddly, these are shiny, 5S-mm to 1-cm spheres of microcrystals of
vanscite, and they are a bnght emerald green, presumably from
trace chromium. They sit in vugs in a hard grayish chalcedony
some brown iron staining in localized spots on the little green
spheres actually helps the aestheuc eftect

Finally from Brazil, | must mention two fine, lustrous floater
crystals of emerald (long prisms and flat basal faces + timy
pyramids), from the Brumado mine, Bahia, lurking in one of the
flats that Brad Van Scriver let me paw through in the Executive Inn
room of Hehodor (P.O. Box 10, 19921 Prague 9, Czech Republi

I'he crystals are both 1.5 x 1.5 x 3.5 cm, internally somewhat
crazed and clouded but a winning pale to deep green. Other dealers
had more ol these beautiful crystals

Readers will have leamed by now, from the January-Februanry
1ssue, about the major fluorite-mining project recently undertake:
at the Rogerley mine, Weardale, County Durham, England, by an
Amenican consortium called UK Mining Ventures; Wendell Wilson
mentioned the subject in his Denver report. At his Main Show
stand, Cal Graeber, a member of the group, was selling some of the
hundreds and hundreds of green fluornite specimens which came

out of a senes of pockets hit in June and July 1999, These pockets

produced. Cal says. about 1800 pieces. from toenails to 2-fool
plates, with classic sea-green penetration-twin iluorite cubes to 3.5
¢cm on a matrix of quartzite-replaced himestone. Also included are
dull grav octrahedral galena crystals to | cm. None of the fluontes
so far, unfortunately, come up n color or luster to the best of the
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old-timers from this place;: Cal showed me an abundance ol
“almost™ ones at the Main Show, while Bill Pogue showed an equal
abundance ol medium-range ones in the Executive Inn room of
Pegmatite Mining Specialists (P.O. Box 989, Del Mar, CA 92014

Flats of specimens placed anywhere near this room’s exposure to

'
the sunhight began visibly to come alive with the glamorous
ghostly blue fluorescence for which thus fluorite 1s noted. More
work 1s planned for next summer at the locality

Jord: Fabre had, as usual, some new things from Spain. One of
these was “kongsbergite”—the varietal name some people give to
native silver when it gets sufficiently high in mercury; these pieces
have been found to contain 10% Hg. Jordi's 30 or so thumbnails
and miniatures were found in September 1999 at a banite guarm
called the Roza de Santa Matilde, Herrerias, Almeria. The speci
mens are pretty, but alarmingly delicate, with bnght webworks of
filiform silver nsing from small matrixes of a bnck-red jasper and

or white barite. Jordi says that microcrystalline chlorargyrite 1s

interspersed also, helping, we hope, to hold these |
structures together

Jordi also had 10 specimens, from 5 x 6 up to 10 x 10 cm, of
flattish plates with mounds of prehnite in very lustrous, greenish
gray spherical aggregates over quartz, with tiny aci
crystals of clinozoisite sometimes showing on the undersides ol
the [‘|.|[i‘w l'hese pieces were laken in Februarv 1999 fron
pocket as big as a truck™ in a granite quarry at La Cabrera, nea
Madnd. They are an odd color for prehnite, and very attra
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Figure 7. Wulfenite with mimetite, 5.3 cm, from
the El Potosi mine, Santa Eulalia, Chihuahua,
Mexico. Peter Megaw collection: Jeff Scovil
photo.

Figure 8. Creedite, 5.5 cm, from the San Anto-

nio mine, Santa Eulalia, Chihuahua, Mexico.

Peter Megaw collection; Jeff Scovil photo.

Figure 9. Lepidolite crystals on an elbaite crys-
tal, 8 cm, from the U rupuca mine, Minas Gerais,
Brazil. Jurgen Tron collection; Jeff Scovil photo.




Figure 10. Bismuth nugget, 12 cm, from Rio
Vilace, La Paz, Bolivia. Mikon Mineralien speci-
men; Jeff Scovil photo.

Figure I11. Malachite crystal group (non-pseudo-
morphous), 2.7 ¢cm, from Kalengwa, Zambia.
E. N. Stoetzel specimen; Jefl Scovil photo.

sparse stock of fine specimens of cafarsite lately seen at divers

dealerships. The dozen small specimens offered this tnme by
Heliodor are hrst-rate crystal examples ol this rare arsenaie
species, whose only significant occurrence 1s in clefts on Mont

Cervandonne (if you are on the south, Italian side of the mountain
or Mt. Cherbadung (if you are on the north, Swiss side). It seems
that in the summer of 1999, a lucky/skillful Strahler broke into a
1CC “”{‘lt '[-1'11”-..}\.\..[ on Iht H"n."rl"\"\ “1[1.1.'._' 'Th PrLLi“-'-.' :.I‘L.I.II.:I" ds given py
the conscientious labelers of Hehiodor, 1s Wanmigletscher, Che
badung, Binntal, Canton Valais, Switzerland), where he found

handful of loose., very sharp single crystals and small crystal
clusters. These have smooth faces, crisp edges, a nch chocolate

brown color, and a uHI]FﬂL'UI‘» of 1sometnc forms, though on the
largest crystals the octahedron predominates. Most of the single
cafarsite crystals at Hehodor are at least two-thirds complete, and
range from 1.5 1o 2 cm: these cost around 5150, while a 3.5-cm
Cluster 1s $750. 1 would suggest that such prices are reasonable, 1
not low, for top representatives of a rare. and even fairly attractive

Alpine species.

Figure 12. Chrysoberyl twin, 6.5 cm, from
Rakwana, Sri Lanka. Dave Bunk specimen; Jefl
Scovil photo.

» B &

Figure 13. Variscite in spherical clusters to § mm,
from ltumbiara, Goias, Brazil. Carlos Barbosa

specimen: JefT Scovil photo.




More modestly, Andre Gorsatt found, last July, a few smoky
gray, pearly-translucent to transparent, twin crvstals of dolomite,

as thumbnail-size floaters, on the Turbenalp, Binntal, Valais. Good
dolomite is rare from Switzerland, and a 2.5-cm twin (like the one
| bought) is a bargain at $20. Andre could be found again in the
“Swiss” room | went on so long about last year; the dealership 1s

Swiss Minerals (CH-3996 Binn-Imfeld, Switzerland)

l.l'il\ln'}_‘ ['LII'H]:‘I'L‘_ weE pausc i“'T'IiL'Ti_‘. at the old classic loca 1§
called Zoptau (Czechs actually call it Sobotina), in Moravia
central Czech Republic; and to see what 1s new/old from there we
pause at the Main Show stand of Petr Korbel's Eastern Minerals
(Vysokoskolska 488/8, 165 (0 Praha 6

lic). Mineralized clefis of the Alpine type at Zoptau have long been

Suchdol. Czech R;.'["tli"

known for fine epidote specimens, with minor albite, apatite, and

prehnite; the locality has been reworked recently, and although no

superlative epidote crystals have yet been found, Petr had a few
very presentable ones, loose thumbnail-sized prisms and lhittle
clusters, of a pistachio-green color and high luster, although there’s
considerable fracturing of the crystals, and many terminations are
missing. But, yes, someone 1s out there working on the old place
and who knows what they |l come up with tomorrow!

You can count on Dudley Blauwet of Mountain Minerals
International to have a lot of scrumptious hittle gem crystals,
usually from the Himalayas, although sometimes, like fellow
Himalayas-man Francois Lietard, he surprises you with just-as
goodies from elsewhere too. The most impressive things at Dudley’s
Main Show stand this vear, | thought, were from the Merelan
mine, Tanzama, ves, “the tanzanite place.” There were, of course,
several ravishing thumbnail gem crystals of tanzanite, but more
unusual were his three toenail clusters of grossular. These sharp
dodecahedrons to 1.3 cm have a distinctive [hti't.' Ercen color and are

vividly lustrous and totally gemmy, piling up in brilliant loose

groups. Rob Lavinsky of the Arkenstone also had several superb

specimens. Blauwet also had equally brilliant and gemmy 2.5-cm
diopside crystals from the Merelani, pale apple-green: one loose
single, and one implanted on a silvery gray matrix of graphite

Gilbert Gauthier, at the Main Show, had about 30 shining loose
thumbnail-sized cassiterite specimens, in a style he was calling
“quadruple twins™: the fine morphological points escaped me, bul
it appears as if single blocky crystals grew on each of the four faces
of a pseudo-octahedron, rnising to make a roughly square shape
Just as unusual 1s the locality: the Kirengo mine, Rwanda, where,
Gilbert said, Mr. Gordon Complain, an engineer at the mine,
collected these specimens around 1970. They would be top-class
cassiterites 1f their edges were not conspicuously abraded from
their many years of adventures.

Top-class, though, is the word for the two specimens of “pri
mary~ malachite from the Kalengwa mine, Zambia, being shown
in the Executive Inn by Norbert St6tzel (Am Johannesseifen 19,
57076 Siegen, Germany). The larger specimen is a 10-cm massive
chalcocite/cuprite matrix, with 4-cm lush green fans of parallel
malachite crystals rising at many points; sadly, though, there is
much damage to the fans. The Killer is the smaller piece: a 4 x 4
cm matrix with a large open cavity, lined with quartz crystals, from
which nses an undamaged 2.7-cm malachite spray of stunning
aspect. Norbert said that a German collector took these specimens
out two years ago, from this long-abandoned copper prospect
somewhere in the Zambian bush: | hope he has sold the smaller
piece to a major collection, as 1t 1s arguably one of the world’s very
best malachites.

Bryan Lees’ mining crew last year launched a major assault on
the Namibian pegmatites of Mile 72, Swakopmund, which are the
source of those legendary blue jeremeyevite crystals. As of
September 1999, Bryan’s crew had completely dug out the pan
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cake-shaped pegmatite pods and the small dikes from which the
blue jeremeyevites once came, and had found dozens of jeremeyevite
crystals. Unfortunately these are a wan pale yellow, very thin,
singly terminated at best, and without much luster, though they are
semi-gemmy. The longest crystal is about 4 cm long and 5 mm
wide and thick; the majority are in 1.5 to 2-cm length range. Rob
Lavinsky, who bought them, would hke vou to know that when
they are cleaned a bit more they will be available through [he
Virtual Show and “in person at Denver. | can't say they re ver
impressive 1o look at, but they are from a classic locality for one of
the rarest of rare/desirable species. Rob Lavinsky, by the way, 1s
honcho of The Arkenstone (P.O. Box 948627. La Jolla. CA 92037).
while his partner, John Veevaert, owns Triniry Mineral Company
(PO. Box 2182, Weaverville, CA 96093-2182); 1”'f-"'~'tht.'! they run
I'he Virtual Show (Jjohn@the-virtualshow.com). These guys have a
very sophisticated and decidedly “coming™” mineral operation; they
are selling large numbers of specimens over the internet, not just
for themselves and collector consignees, but also tor other dealers
Oftentimes they advertise specimens on the net which are at that
moment also for sale in some other dealer's room, so the home
shopper can compete directly with the show-goer!

From Springfield | described the handsome new schorl crystals
now beginning to come from the “Erongo Mountains,” Namibia,
and there were more in Tucson, both in the smaller sizes and up to
I 5-cm lustrous black subparalle! fan-groups of terminated crystals
Rocko (again) had some, but the best were with Chive Queint (Box
1014, Fourways, 2055 Republic of South Africa). Chive also had a

ew nice, lustrous, greenish blue, gemmy, loose aguamarine

crystals from thas place

The fnendly ltahans at Gemmologi Gia (see under Sardiman
barite) also had about 20 fine chrysoberyl specimens found
recently at Anzakobe, Madagascar—and a copy of a recent Lapis
article about the find. These are bright yellow-green fishtail twins,
tightly compact and not gemmy, but lustrous and of sharp, clean
form. in miniature to small-cabinet sizes

And everyone should be informed that many of the very large,
very yellow and lustrous, very attractive crystals from Madagascar
that heretofore have been called “rhodizite” have now been shown
1o be londonite, a new species which is the cesium analog of
rhodizite, 1.e. (Cs, K)Al Be,(B.Be), .O
a co-author of the IMA-approved but as yet unpublished formal

According to SKip Simmons,

description (who gave permission for us 0o mention the name),

some of the crystals are rhodizite and some are londonite:; some are
white and some are vellow, but color does not correlate with

composition. The most attractive specimens have shining yellow

dodecahedrons to 4 cm embedded in a pegmatite vein materia
comtaining schorl, reddish purple tourmaline and quartz

Viclav Budina of KARP Minerals (P.O. Box 54, 272 80 Kladno.
(Czech Republic) had some mineralogical news from, of all places,
Iran. Last summer, he told me, some Czechs brought out a good
supply of unusual hematite specimens from an iron mine on
Hormuz Isiand, and he had samples to prove it, in the KARP room
at the Executive Inn. The hematite crystals are mostly loose,
horizontally stnated hexagonal prnisms with wavy faces (think
corundum), black, with a medium-bright submetallic luster, all
from 1.5 to 2.5 cm high. Also there are a few thumbnail and small
miniature groups of more conventional modified rhombohedrons
of hematite: they are not especially remarkable-looking. More
investigations are planned

Much more exciing to look at are the new rutile specimens
from Mount Kapudzhuk in Azerbaijan, reportedly quite near the
Armenian border. Wendell Wilson provided the first notice of these
(and a photograph) in his Denver report, and I'm pleased to say that
specimens of the material were quite plentiful around the show



Figure 15. Clinoenstatite crystals, 3 cm,
from near Astore., Nanga Parbat area.
Chilas, Pakistan. Herb Obodda speci
men: Jeff Scovil photo.

Figure I4. Calcite on stibnite, 7.1 cm,
from Lantian, Guangxi, China. Brown
and Wilensky specimen; JefT Scovil photo

Figure 16. Fluorapophyllite on quartz
crystals, 10.1 cm, from Hunan, China
Brown and Wilensky specimen; Jefl
Scovil photo.

Figure 17. Beryl crystal, 58 c¢cm, from Karur,
Tamilnadu, India. Superb Minerals India speci-
men; Jefl Scovil photo.




These are, at their best, dramatically fine rutile specimens, with
brilliant, blocky, complex bright crystals to 3 cm sitting loosely on
white quartz matrix with iron-stained milky quartz crystals. Except
for the quartz association, these rutile crystals would strongly
resemble those of Graves Mountain, Georgia—which 1s saying a
lot for their quality. Among the dealers who had them in Tucson
were KARP, John Attard, Gemmologia Gia, and Michel Jouty (in
his new hideout in the Frontier Hotel), but there were many others
On to Russia. In the Executive Inn room of the Urals Geological
Museum 1 found none other than Dr. Evgeni Burlakov, whose two
recent Mineralogical Record articles on the Puiva and Dodo mines
| translated from their German versions in Lapis. We were glad to
meet, and I was glad to know what to look for in his offerings of
some recently dug specimens from both mines. The only species
significantly represented was titanite, but in some fine pieces from
both the Puiva and Dodo mines. The Dodo titanites (thumbnails
and mimatures) are lustrous, sharp, translucent yellow-brown
cyclic twins; in the matrix miniatures these twins reach 1.5 cm, and
densely coat scaly gray-green amphibolite, while the thumbnails
are floater twins of the same size, with flaring wings. Perhaps more
scientifically interesting are the large matrix plates from the Puiva
mine: same scaly amphibolite, but in pieces to 15 cm across, all
studded with sharp, chlorite-dusted titanite twins to 1 cm, with tiny
sharp gray calcite rhombs. Some of the other Puiva pieces show
tight mounds of intergrown titanites over smoky quartz crystals
Back again in the KARP room we find the show’s only offering
(that I noticed) of significant numbers of sperrylite specimens
from the now-famous locality of Talnakh, near Nornl sk, Sibena
Word 1s that mining 1s ending now at this extraordinary platinum
deposit, so we may soon see even fewer such specimens; even this
lot, the KARP folks said, was collected more than two years ago
Familiar, by now, is the amazingly bright metallic luster of these

sharp, complex, tin-white platinum arsenide crystals embedded in
mineralogically complex, heavy, dense sulfide matrix. The KARP
selection consisted of about a dozen thumbnails and mimatures,
with the sperrylite crystals (5 mm to 1 ¢m) in varying states of
completeness, and, stashed away in a drawer, a wonderful 4 x 4 x
9-cm indescent matrix with a complete 2.2 cm sperrvlite crystal,
among many others arrayed along the top.

On the way out of the KARP room at last, let’s pause to admire
the new pyrite thumbnails from the Nikolay mine, Dalnegorsk
sharp, bright, hightly stnated pyritohedrons to 1 cm that sit up, or
nestle and hide, in a very peculiar matrix, of a gray-green, finely
stalactiform calcite that looks like a cluster of little mud pillars
such as are created by tunnelling insects. These are most odd-
looking pyrite specimens—good for your Dalnegorsk suite—and
the best of the thumbnails only runs around $25

A major new find has just come out of Pakistan, escorted by
Herb Obodda (P.O. Box 51, Short Hills, NJ 07078), who had 12
specimens at his Main Show stand. It is the rare pyroxene species
clinoenstatite, from Astore, Nanga Parbat Area near Chilas, Paki-
stan, and 1t 1s very good-looking for a pyroxene: deep blackish
green, resembling epidote, in thin-bladed to blocky, sharp crystals
o 3 cm long. These crystals have light vertical striations, crnisp
monoclinic angles at the terminations, and a very bright glassy
overall luster. Specimens ranged in size from a couple of thumb-
nails up to a 6 x 12-cm cluster. All were pricey, but these are
certainly the world’s best (maybe even the world’s only present-
able) crystal specimens of the species

Upon wandering, one night, into the Executive Inn room occu-
pied by Rob Lavinsky and John Veevaert's Virtual Show, | had a
real learning experience about kunzite spodumene—and saw a
couple of terrific kunzite crystals t0o. One of these monsters was
3.5 x 7 x 19 cm, the other 6 x 11 x 32 cm! They are both from
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Kunar, Nuristan, Afghanistan, and they both have typical kunzite
form, and are gem-clear—except that their color is a fairly rich
aquamarnne-blue (or rather, pleochroic in blue, with the deeper
shade down the ¢ axis). According to John Veevaert, some Afghan
kunzites actually emerge from the ground in this color, but a few
days of sunlight turn them to the familiar lilac-pink hue. The darker

the final pink, the more likely it is that they started out blue. The
Virtual Guys, thus, have been careful to keep these two giant
crystals out of sunhght, to see how long it takes them to change
color anyway, or whether they will do so

An attractive habit of apophyllite was found in a single pocket
in the Mohodan quarry, Nasik, India, in September 1999, and
specimens were on hand in the Executive Inn room of Dr. Arvind
Bhale of Earth Science International (Yasham 166/1+2+3, Aundh
Gaon, Pune 411 007, Maharashtra, India). The apophyllite crystals
are “cubes,” 1.e. pseudocubes, some with “octahedral truncations
they average about 2.5 cm across, and come either as perfect, loose
floater singles or in great clusters and stacks.

The biggest piece 1s a 15 x 20-cm matnix with 3.5-cm crystals

piled up on a deep bed of glistening greenish white natrolite

prisms. Some of the crystals have colorless/transparent areas, bul
mostly their intenors look as if someone was sick in them—with

great roiling clouds of a mottled gray-green-pink matenal. Scien

tifically speaking these inclusions are finely divided chlorite
chloritoid, montmorillonite and hematite, but they truly look barfy:
and yet the specimens are oddly beautiful. About 30 pieces in all
were available

On a much more digmhed note, as befits great gem crystals: a
pegmatite near the town of Karur, Tamil Nadu State, southermn India
has vielded (so far) three magnificent crystals of aguamarine
beryl having a choice deep blue gemmuness throughout the
interiors. One (singly terminated) crystal 1s the size of a forearm:
the others are 5 x 5 and 3 x 4 cm; the big one was already “gone,”
but | was proudly shown the other two by K. C. Pandey of Superb
Minerals (India) Pvt. Ltd. (Shvam Castle, Brahgin, Nashik Road,
Nashik-422 101, Maharashtra, India). Apparently these were very
recently dug at Karur, already known as the source of fine large
plates of deep purple amethyst crystals.

| got myself a mfty thumbnail specimen of a ruby spinel crystal
pertly perched on matnx, from Pein Pyit, Myanmar (Burma)
These spinels were widespread around the show, and 1 highly
recommend them for their nchly deep red, sharp octahedral
crystals, especially when these sit on white marble matrixes (loose
crystals are easy to find, good matrix-placed ones much harder)
The crystals come in sizes up to 4 cm, and in a range of color (red
to purple) and gemminess

Snn Lanka excels this vear, not so much for the usual gem
crystals of this and that, as for very sharp, very black,. blocky
pargasite crystals embedded in vein ca
Embilipitiya. Forsterite also occurs here, in sharp, greenish brown

cite. from Kolonne. near

i1sh black blades. sometimes several centimeters long. also the

locality yields sharp black octahedrons of iron-rich spinel. Jaroslay
Hyrsl had the best of this suite of minerals, in several miniature and
toenail-sized pieces

Matters Chinese will take up considerable space this time, as
great things continue to be discovered in China, and then to pour
onto the market. One can easily lose track of all the colors, forms,
habits, associations, etc. of Chinese fluorite and calcite alone
Many others of the new Chinese occurrences represent strikingly
beautiful species-associations, and everyone, from the seekers after
“decorator” specimens to the more mineralogical devotees of very
large, very beautiful pieces are having a Chinese field day, every
day. these days. Surely the best place to start is the InnSuites room
where Debbie Meng of Debbie Meng's Minerals (P.O. Box 8393,



Monterey, CA 93943) held court again this year. As | missed the

Denver Show, | missed the further appearance there of the new
Chinese pyromorphite of which I caught a whiff in Springfield
But Debbie and plenty of other dealers had wonderful specimens of
this pyromorphite in Tucson; Debbie says that it comes from an old
lead mine in Jiangxi Province. In color and luster this matenal
closely resembles the best of the recent Spamish pyromorphite, 1.e

it 1s bright yellow-green; the crystals are prisms and spindles

generally around | cm, scattered all over an iron-stained white
quartz. According to Debbie, more than 1000 pieces, in all sizes
and qualities, have come out in the past year

Then there are the wondrously beautiful calcite/stibnite spec
mens from somewhere near the town of Lan Tan, Guangxi Proy
ince, which were widely available around the show this vear. The
calcite crystals are lustrous, complex, rounded. butterscoich-orange
and gemmy, all a-ghtter with a mynad of little faces, and they can
reach 5 cm across. Their matnx consists of massive stibnite with
quartz, with bnilhant stibnite needles nsing from undermeath and
penetrating/surrounding the calcites. Debbie has heard of some
stibnite crystals from this occurrence “thick as chopsticks.” To
gether the metallic black stibnite and lustrous butterscotch calcite
make a stunmng combination, sometimes 1n huge cabinet-size
specimens

Just as stunning are the gquartz/hematite combinations from
somewhere in Jiangxi Province: Mike Bergmann had the best at the
Main Show, but these too were hiberally scattered about. They are
sprays of thin-prismatic clear quartz with individuals sticking out
porcupine-wise all over; an earlhier quartz generation 1s colorless
(its crystals often broken off), but a later generation 1s coated
(rarely, included) with bnght red hematite dust. The dusting 1s not
enough 10 attect I|;_'h1 transmission. onlv to render the quanz
crystals a transparent brickish-cnimson red, especially near theun
tips. Further, around the bases where the quartz crystals meet are
very thin jet-black plates of hematite grouped in rosettes clustered
in undulant waves covering the massive hematite matri

| first reported on the lustrous, transparent, whitish brown
cassiterite crystals from Ximeng, Yunnan Province in 1998 (from
Denver), when | saw them at Ken and Rosemary Roberts” stand. As
Koberts Minerals 1s (sadly ) now out of business (Ken s working for
Bryan Lees these days), Debbie Meng has repossessed what was
left of the Roberts stock of these beauteous cassitente crystals, and
added more. The specimens are mostly cvclic twins, either as sharp
little floaters or on a gray-white matrix with gquartz; the twinned
Clusters may reach 3 cm

Just next door to Debbie Meng's room, another Chinese dealer
Dr. Liu of AAA Liu's Minerals (Franzosische Allee 24, 72072

libingen, Germany), had stll more transparent cassiterites from
Yunnan, as well as some major large Lushi mine stibnite groups
sharp black stannite crystals to | cm with arsenopyrite: and a lot
more Chinese stuff. But Michel Jouty was the one with the three
champion (of those | saw) Lushi mine stibnites, the biggest a
group easily a foot and a half across and a foot high, of highesi
luster and very hittle damage, with thick, terminated spears sticking
out all over

Although I've raved on and on about prolific China, it's only
coincidental, really, that this next item also comes from there: it 1s
a meteonte, and a very odd sort of meteorite at that, labeled
“octahedrite,” from a fall in 1516 A.D. in “Nantan County,” China
Although “What's New in Minerals™ rarely makes note of meteor
ites (because they are rocks), this one 1s remarkable, as is
fragments actually resemble crude octahedral crystals, and are the
closest things a collector 1s hikely to get to natural crystals of wron

The distorted, rough-surfaced, lustrous metallic gray-white “octa

hedrons™ are 4 to 5 cm on edge, in singles and groups of two o

three. What happened, it seems, 1s that the meteorite shattered
duning 1ts fall through the atmosphere, cleaving along its interna
crystal domain boundanes. Larry Venezia (115 Colendge St., Ea
Boston, MA 02128) had a dozen pieces of this strange mal

his room at the InnSuintes—together with a flver

guoltir }
C hinese archives which sav that 1in Mav of the eleventh vear I LI
reign of the Emperor Zhengde, “stars fell down fron
direction waving like snakes and dragons, bright a hit
then they -.flu[‘-}‘*r.l!ml In seconds

A classic locality in Japan comes up next, with tl \
news that 1t isn't so “classic .. dead. as we have thoughi '
l.:i'.:ii_'r"'.!.":.[" Ol (Jherikosna I'n Post No. 603-8376. Kini
Kyoto, Japan) had a small tablefull of excellent, sharp, clear Japas

law twin crystals of quartz from the type locality for

Narushima, Nagasaki, Japan. At 510 or %20 or $50 apiece th
were among the show's best bargains: all between 2 and .
except for four toenails Most of them have fairly deep re-entrant

angles. for distinct V shapes, and a few also have simple untw

guartz prisms growing oul at angics o ng flat fromt face 11
for a mice effect. The Japanese gentleman in the room sa that
these specimens were quite recently found ligging:
indstone on a mountainside and any good hield collector migl
presumably, and find more
Austrahian collector Dehne McLaughlin (S Tenth Avenue, West

Moonah smania ustralia 7009) showed up at the InnSui

vith, among oth

er things, a generous lot of molybdenite
Wolfram Camp, Dimbulah, North Queensland, the

| i
OX2. Thick. subhedral molvbdenite rosettes to 6 ¢cm
white milky quanz in medium to larn abinet-size specin
with the bnght metallic gray, rose-like cluster f MoS andit
wit prominently. On some specimens, crude faces of native bis-
muth crystals to 3 ¢cn spear up into the huge molybd

his final item auscda guite a buzs yround the hotel show, and
wonder, fo y marvelously vivid red. utterl cuprite
Y n Ol Wity ur | asl 1 I 1
D e mine, Chillagog DO S KIM W 1 O] A :_i' i
]r ¥ { luss vl he dealers! | Fuhe 55 Hawksb K
1l:'i'\x|"'l,__',|| ;\' wiltW {1 :I I\J'h.'_: .\. sl Nnail | S| ™ il
Il-I ila) s I'| | LRred __Fnl__ DETW EeT ] - 1

| 1550 M sOhd red ( I™ n sNAarp | l
the 1ops ['he lisadvantage that they are tughtly packed and rather
mashed up, so that very few fac I Individual crvsl - n

there is. beside onsideral lamage. How f

v il NsAalik '!-.'\-.|. L"I n | ira [} L (v |
wdamantine luster 1s high. Gre Basin Mine A '
Inumbnails o1 the same malena with the ame advaniag ind
disadvantages ). Word 1s that 1if gold prices go up enough, the wasl
piles of this old gold mine may be processed, and
IMOTe 2] ,_,'|;‘|[,|;__'-. LHKE 1hési I '_"!':: Ii'l;'ll. i1 ". i {
showed me somg ;I.fllr"t' I 1§ rcl Diue DIao {
coOntacig d. never lerminated INd sOme minmatures with walter il
calcite crvstals to 4 cm. from the same place

'he Main Show s theme this year was Brazilian minerals, and
d grcal many exhibit cases ook the viewer on dream o DS
fabulous gem pegmatite helds. Three cases showed

Brazihan specimen: first, a pellucid gemmy blue topaz crvstal fron
the Xanda mune. 40 cm or so across the termination AIMelr
Museum of Natural History

cranberry” elbaite/albite/quartz (John Lucking, Gene Meieran and

next, a poriabic 'y zed Ntatiaia

Wayne Thompson); finally, an old and equally gargantuan cluster

of green elbaite on quartz from the Cruzeiro mine (Natural H

Museum of Los Angeles County). A wide, deep, ethereally highted
case full of giant gem crystal specimens fron Brazil was Gene and
Roz Meieran's dazzling contnbution. And then there was the




erudite case on the minerals of Rio Grande do Sul, with geology

photos, specimens and faceted gems, by the Mineralogical Mu
seum of Bonn; and the case showing Rio Grande do Sul calcites, by
Victor Yount. Let's not forget two cases chockfull of Brazilian
thumbnails, these respectively by Ron Pellar and Sharon Cisneros
'hen there came illustrious Brazilian cases by illustrious institu

tions, all full of great things, of course, and worthy of much more

than this mere listing: the Houston Museum of Natural Science, the

Cranbrook Institute. the French Museum of Natura
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History. the

Figure 19. Amethyst crystal cluster, 5.8 cm, from
Karur, Tamilnadu, India. Carolyn Manchester col-
lection; JefT Scovil photo.

| Figure 18. Beryl crystal, 15.6 cm, from Karur,
lamilnadu, India. Brown and Wilensky specimen;
Jeff Scovil photo.

Figure 20. Londonite crystal, 1.8 cm, from Antson-
gombato, Mahaiza region, Madagascar. JelT and
Gloria’s Minerals specimen: Wendell Wilson photo.

Smithsoman (with the *“Van Allen Belt™ rose quanz!
Museum, Harvard, the Royal Ontanio Museum

the Camegie
and others

Bevond Brazil, as it were, lay riches in a parade of assorted
opics. These included Bisbee Minerals (Phelps Dodge—two cases).
Arizona Minerals (Les and Paula Presmyk). Prehnite (Henry and
Patsy Schmudt): Minerals of the Northern Pennines (Manchester
Museum. England

with superlative classic Enghish fluontes, good

photos, text, and a map of mine locales); Ural Gems (Urals
{ik"-"i”f'—'ludl Museum fine alexandntes. corundums and emeralds)
the Keith and Mauna Proctor Collection (two wonder-full cases):
Minerals of the N {-le’\‘z'-ili?_‘_' and Wessels mines (Treasure Chest
South Africa); Worldwide Pyrite (a donor case assembled by the
University of Anzona Mineral Museum); Self-Collected [temfic!
Specimens ( Wolfgang Mueller); Mexico cases by Blue Sky Mining
and Top-Gem Minerals: Tsumeb Smithsonite (Bill and Diana
Dameron); more Tsumeb minerals (Marshall Sussman); Anzona
Quartz Collected by Bill & Carol & Rick & Alyce (Tucson Gem
and Minera

Society ); Calcite Pseudomorphs (Cincinnati Museum
of Natural History); Twinning in Minerals (Kay Robertson); South
emn Aflncan Thumbnails (Bruce Caimcross); Minerals From Mogok
(American Museum of Natural History). and a small but heart-felt

case by Jim Bleess memonializing the late Luis Lente




Bryan Lees Collector s Edge dealership/mining company put in

three cases of special note. One was packed with newly collectec

orpiment specimens from the Twin Creeks mine, Nevada, even

better than most for sale back at the Collector’'s Edee stand. In a
second case there regally stood, all alone, “The lIce Dragon

single foot-high aquamarine from Pedra Azul. Brazil, naturally
etched and hollowed out in fantastic, surrealistic forms. In a third
casc TL'["“-“'..‘u.i the best rhodochrosite specimen rom he Decembet
1998 “Graham’s Pocket” at the Sweet Home mine, with deepest
red gemmy rhombohedrons to 5 cm on edge, preferentially dusted
with purple fluonte crystals, all in a circular, somewhat concave
plate. Wondering why Brvan’s crew had not named this tremen
dous piece, as 1t had named earlier ones, Tom Gressman suggested

calling it “The Fruit Bowl.” Since Bryan has—tentatively—ap

proved this, let me, seizing the moment, suggest that “The lce

Dragon™ aquamarine might be renamed “The Lava Lamp,” in

Figure 21. Dave Wilber and
Joe Freilich beside one of
the two Freilich Collection
cases ( Tucson Show); Jefl
Scovil photo.

Figure 22. Keith Proctor
Collection case ( lucson
Show); Jeff Scovil photo
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Readers who look again at the photos of Freilich specimens
which filled the January-February issue may be assured that every
piece looked at least that good in person. Every single one of these
145 pieces, whether pictured in the Special Issue or not, 1s a
masterpiece of its kind. One of the two cases, crowned by a
gigantic, lush Bisbee azurite plate, seemed nevertheless to center
on a Peruvian pyrite, this crystal cluster itself crowned by a 4-cm
modified octahedron so brilliantly mirror-faced and lustrous that it
made my teeth ache (some say that this 1s the finest pynite

specimen 1n existence). The other case featured seven siep shelves

of specimens, from large-cabinet size down to the winsome sma
thumbnail corkscrew of Dzhezkazgan silver shown in the 1ssue
Such a wide range of sizes was really not an aesthetic problem.
since colors, shapes, lusters etc. were so harmomously arranged
(Dave Wilber said he devoted the better part of two days to the
arrangement). Besides, as soon as the eye fixed on any one piece,
mesmerization was apt to set in, and all surroundings, including the
continuously milling crowds, went away

Of course | can't reproduce the whole thing in print, 1.e. set out
to describe every piece, but 1'll “label” a few | especially hiked
which were nor pictured in the 1ssue: arsenopyrite/stannite from
China (12 x 12 ¢cm); ilvaite/quartz from Dalnegorsk (12 x 15 ¢cm)

hambergite from Afghamstan (a transparent blade cm high):

childrenite from Afghanistan (a perfect, loose 4.5-cm twin); ar

senic from Germany (a smooth, perfect sphere 3.5 cm in diameter)

moschellandsbergite from Germany (many crystals to | cm cover
ing a 7-cm matrix); silver from Michigan (an electric-white
arborescent tree 12 cm high); elbaite from Afghanistan (an 8 x 10
X 12 cm blue-pink polished-treestump lookalike on matrix). Fi
nally, it seemed that either Joe Freilich, Dave Wilber, or both were
more or less constantly on hand to chat in the friendliest way with
whomever wanted to do so—from “how did they cut that one?”
tourists to all the ranking dealers, collectors, and curators, many ol
this group stopping by often to relive their roles in placing
specimens in the collection. Perhaps it was by hanging out awhile
in this tratfic of expert voices, of pleasure and praise, that | got the
feeling that no single collection ever presented at any Tucson Show
had had quite the same general impact that this one was having
Well, you had to be there. If you were (and | speak of the Tucson
Show in general), you were lucky, and if you weren’t, | do hope

you'll make it next year

Barcelona Show 1999 by Miguel Calvo

‘l""'n..'au'H'Jhtr 5 ,.:

The Barcelona Show is Spain’s most important annual mineral
bourse, where news of local and international mineral discoveries
reaches the Spamish collecting community. This year there were 74
dealers, most of them from Spain but also from other European
countries.

I'he most interesting find from Spain this year is the native silver
from Herrerias, Almeria province. The exact locality (according to
the labels) 1s “Roza de Santa Matilde,” apparently a surface
occurrence overlooked by the miners of a century ago; it was found
accidentally by local collectors digging for barite. Jordi Fabre
obtained two large lots. The first of these, found in 1999, consists
of silver in sheets filling fractures in a hard, brecciated limestone
The second lot i1s characterized by arborescent masses of tiny
crystals scattered through a soft argillaceous matrix; the dull gray
specimens contain 10% mercury, and consequently have some-
times been labeled with the old varietal name, “kongsbergite.”
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Jordi Fabre also had some interesting specimens of calcite from
the La Florida mine in Cantabria, Spain. These were dug some
years ago by a group of collectors who found a single, very large
crystal-lined geode which yielded about a hundred specimens. The
pieces consist of an underlying compact crust of dolomite crystals
with large, gemmy, morphologically complex (and probably
twinned) calcite crystals which are nearly “round™ due to the
abundance of forms. The best specimens remain in the collections
of the onginal collectors, but many second-level pieces have been
sold.

Lorenzo Morales had some eye-caiching gypsum specimens
found shortly before the show at an alabaster quarry near Quinto de
Ebro, Zaragoza province. The habit is identical to that of the well
known specimens found some years ago al nearby quarries in
Fuentes de Ebro. The main difference with regard to the new
specimens is crystal size: up to 32 cm (over a foot) long and 12 cm
wide, with many crystals over 20 cm. As might be expected, the
jumbo-size crystals are less transparent, lustrous and perfectly
formed than the earher smaller crystals

Also coming out in large sizes are fluorite specimens found in
1999 at a small prospect named “La Viesca™ in the La Collada area
of Astunas province, Spain. Jose Manuel Jurado of Barcelona had
specimens with cubic crystals up to 20 cm on edge. The color 15
pale violet and the luster i1s frosty, which 1s typical of fluorite from
this area

Joan Abella had some silver specimens from the Balcoll mine at
Falset, Tarragona province, Spain. These appeared for the first ime
at the 1998 Barcelona Show

A company called Baikal Geo from Madnd had many specimens
from pegmatites found in granite quarries at La Cabrera in the
Bustarviejo area, Madnd province. Included were laumontite
crystals to 4 cm, in clusters lacking matnx, large plates of
botryoidal prehnite from the Castulla quarry, and up to 1-cm tufts
of bavenite on feldspar crystals from the Los Gallegos quarry
Baikal Geo also had specimens of plumbogummite in blue crusts
with wulfenite microcrystals, from the La Montanesa mine,
Navalagamella, Madnd province

'he finest prehnite from the La Cabrera area tume' up in the
trunk of Juan Pefia’s car: bright green plates to 15 cm across, some
with scattered lenticular calcite crystals. He also had clinozoisite
tufts with calcite crystals from the same locality, and pyromor-
phite from last year's discovery at the San Andres mine. Also in his
stock were colorful (but unfortunately unstable) fine crystals of the
iron sulfates voltaite, coquimbite and botryogen. In addition,
rhomboclase was found as stalactitic clusters: all of these came
from abandoned workings in the Alfredo pit of the Rio Tinto mine,
Huelva province, Spain

Javier Saura had his usual selection of fine barite specimens
from the La Union mine, Cartagena area. This year the Victoria and
Teresita mines also produced specimens. In addition to these, he
also had attractive calcite crystals with tabular, bluish, waterclear
crystals of banite or celestine found just before the show at the
Parajola mine near Algameca, also in the La Union mine area

The grayish rhombohedral magnesite crystals from the Eugui
quarries, Navarra, have been famous for many years but are found
only rarely. This year, Pedro Echevarria of Pamplona obtained a
nice lot of specimens, consisting of the typical rhombs on magne-
site rock matrix

From localities outside of Spain perhaps the most interesting
find was epitaxial freibergite on enargite from the San Genaro
mine at Huancavelica, Peru. Jordi Fabre had these, as well as
Japan-law quartz twins from Cerro Ullpace., Castrovirreyna, Peru.

a
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Who We Are:
Voi 1, No 1, Mineralogical Record, Spring 1970

The Friends of Mineralogy was founded in Tucson, Anzona. on
February 13, 1970. lts objectives were to promole better minera
apprecialion, educanon and preservalion Ihe chiel aims and activities

of FM include

-

Compiling and publishing information on mineral localities, and

:I1'||.h'l11.J.llt mineral collections

Encouraging Improvea educanonal use of minera specimer

collections, and localities

"‘I'LJF"PH” a s¢cmi ‘I'I'||1r|~"ﬂ.1|.ln||‘|| journal of I_..__.}: excellence and interest

designed to appeal to mineral amateurs and professionals, through

which FM activities may be circulated

Operating mnformally in behalf of minerals, mineral collecting., and

descrniptive mineralogy, with voluntary support by members

The Mineralogical Record has agreed 1o an affilianon with the Friends

of Mineralogy whereby it will publish its wntten matenal and news of
its activities, The Friends of Mineralogy will suppon the

Mineralogical Record, since the aims of both are stmilarly educationa
and directed toward better coordination of the interest and efforts

amateurs and i‘l:'i"[{““\l"ﬂdi‘-
Co-Sponsor, with the Tucson Gem & Mineral Society and t}

Mineralogical Society of Amenca, of the Annual Tucsor

Mineralogical Symposia

President

Mike Howard. 315 West Roosevelt Rd.. Little Rock. AR
SO01) 296-1877 e-mail: IMichaelH@ aol «
Vice-President

Susan Enksson, Geology Dept., Virginia 1
Blacksburg, VA 24(x
§40) 231-5360 e-mail: Serikssn@ vt edu
Secrelary
Charles Maller. 3320 Dawn | K oanok VA 24 L
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Ireasurer
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For Membership Information (ontact

Membership Chair

Hegina Aumente. 83075 West Freemont Dy
tieEton, 0L K

W)3) 97R-992¢ mail: Raumenied@ aol cor

Treasurer

Roland Bound
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Newsletter Editor

Charles Miller, 3320 Dawn Cu Roanoke VA 2408
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Colorado Chapter

Order now!! Minerals of Colorado

Order from: Friends of Mineralogy—Colorado Chapter

P.O. Box 11005, Denver, CO 8021 1-0005

$150 + $3 p.&h. (Colo. residents add 7

For information on the Colorado Chapter Contact: Bill Chimside
2157 S. Cole C1.. Lakewood, CO B0O228: Te Wid) UKY-K /4K

~-mail; billdozen@ megsinel.net

Midwest Chapter

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

For information about the Midwest Chapter contact: Dwain
President, 217 W. Brown St.. Kmightstown, IN 46148

Tel: (765) 345-6]131

Mississippi Valley Chapter
For Chapter Information comtact: Lawrence Nuelle, President, PO. Box
| 770, Rolla, MO 65402: Tel: (214) 244-8619; e-mail: brmi@ fidnet.con

Pennsylvania Chapter

Order now!! Remuniscences of a Mineraloeist by Arthur Monlgomenry
$20 plus $3 p.&h. Order from: Amold Mogel, PA Treasure:

15 Oak Rd.. Schuvkill. PA 17972

For Chapter Information contact: Roland Bounds, President

115 Stamford Dr., Newark, DE 19711; Tel: (302) 731-8407

e-mail: 25628@udel.edu

Southern California Chapter

For Chapter Information contact: Robent E. Reynolds, President

220 South Buena Vista St., Redlands, CA 92373; Tel: (909) 792-354%
e-mail; jyreynoldi@empirenet.com

Visit our website at www._co.san-bermardino.ca us/museum/scfm_htm

T'he Mineralogical Record, vilume 11, Mav-June. 2INK

Southeast Chapter

For Chapter Information contact: Chuck Miller, Presid
W) |r " i HI ik VA | " | AT Wy o
| | T 'l.'.'\“l' i

“ational Friends of Mineralogy
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Chapter Symposia

Annual chapter svmposia schedules are availat
hapter contact person, Listed on o pag
lucson TGMS-MSA-FM Svmposium 2001
I'he twenty-second annual Mineralogical Symposium w L
held o |L'|"!|,.'..’:-. 0, 2001 at the Tucson Gem and Mineral Show. |
cosponsored by Fniends of Mineralogy. the Tucson Gem a

Mineral Societv, and the Mineralogical Society [ Amenca. Tl

1opic of the symposium 1s Minerals of Russia—the Tucson Show
theme for 2N Papers on descnpltive mineralogy, paraj
lassic and new locations and relaled subjects about the minera !
Russia are welcome Al iwdience ol amaléur and pr 1
NN r_Ei..-_-g-.'_-. and geologisis 1s xpecicd

Anvone wanung (o present a paper should submut a 200 10 MK

§

wiord abstract L H..l."h'-"l";nl W Larant "\lll Commumily &

I1833 W, Southern Avenue, Mesa, AZ 83202, Tel: (480) 44 L.

Fax: (480) 461-7234; e-mail: rwgrant@mail.mc.mancopa.eds
Presentations will be twenty munutes in length, tollowed

pernod lor guestions Abstracts must be submanted by Seplember

MXX). The abstracts will be published in the January/February 200

issue of The Minera al K Fil




Orpiment, Twin Creeks Mine near Winnemucca, Nevada

The Collector’'s Edge Minerals, Inc.

We are pleased to announce a new mining venture that is producing world class orpiment
specimens. These specimens are being preserved through a collaborative effort between
Newmont Mining Corporation and the Collector's Edge Minerals, Inc. Geologists began
noticing good orpiment crystals last year, during ongoing gold mining activities, at the Twin
Creeks Mine™ near Winnemucca, Nevada. Collector's Edge 1s collecting, preparing and
marketing the specimens. Collecting activities began in April 1999 and the pocket zone was
completely excavated in October 1999,

These fabulous specimens will be offered for the first ime at the 2000 Tucson Gem and
Mineral Show.

Sandor P. Fuss, Sales
*The Twin Creeks Mine is owned by
Santa Fe Pacific Gold Corporation,
a subsidiary of Newmont Mining Corporation.




Orpiment
-I"'.'h iH (”!’L'L‘k\ \II”L'
near Winnemucca. Nevada

P.O. Box 1169, Golden, Colorado 80402 U .S.A
lel: 303-278-9724 Fax: 303-278-9763

Mining inquiries: bryan@collectorsedge.com
Specimen inquiries: sandor@collectorsedge.com
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FINE MINERALS

" Rare Species?

Common
Mmerals?

()ur customers say l_]'l_lll||'|'u material
| accurate labels, excellent wrapping.” Find
| out why! $2 brings 20 pages of listings,
$3 puts you on our mailing list for a year

Minerals Unlimited

P.O. BOX 877-MR .
RIDGECREST. CALIF. 935 J

6-0877

Fine
Mineral Specimens

e e et B i s
o

Specializing in ®

Great Classics - |

‘-"H'l_lhuu % Pakistani

Pramatite Minerals. |

lists issued -

. Ohodda

#Box 31 *Short &ills, X.3. 07078
(973) dB67-0212

Whole SEGE St e

-.'"i Ti1i
;_r ~1111
ﬂﬂlﬂ.“ﬂ.dw

Tel: 780-452-5357 Fax:
m.mons-lllneraluom

JOHN BETTS
FINE MINERALS

WWW IJOHNBETTS=FINEMINERALS.CDM

Onlinc

C.arrar

Pie di Marmo
Italy

1) Vid

Rome

Monteregian "h";'m*nrfl

& miicromingril.

NO) MA

| HhIJI RS PLI "ﬁi

rare SPCCLES

P.O. Box 53077, Dorval, Québec
HOS §Wa4 CANADA
458 59 F-ma 1s2lo horvathad

Canadian Minerals, Intemational Sulphides,
Sulphosalts and Native Elements

Send for our list of beautiful rare and
high guality mineral specimens
David K. Joyce
295 Avenue Road, Newmarket, Ontano, Canada L3Y INS

9205-836-9073 - e-mail dkjoyced

'-- ’ Simkev Minerals

fine microminerals for discriminating collectors

MICROS ONLY - FREE LIST
79 Pine 5t.5. . Port Hope, Ontano, L1A 3G2, Canada
Ph ({905) BA5-548) Fax:(905) 885-1161
E-mail simkevf@nhb com

[Eephone NetCom.ca

S — ———

‘ Cincinnati, May 13-14 - Springfieid, MA, Aug. 11-12 : |
Carnegie Museum, August 25-27 « Denver Holiday \
Inn Room 106, Sept. 12-17 « Detroit, Oct

Visit our website: www.northstarminerals.com

NORTH STAR MINERALS

SPECIALIZING IN THE MISSISSIPPI VALLEY-TYPE
DEPQOSITS OF SOUTHERN ILLINOIS
New minerals direct from buying trips to Bulgara and Eastern Europe

! Ross C. Lillie

7249 Woodlore Dr., W. Bloomfield, M| 48323
Tel./Fax: (248) 926-9929 « E-mail: Norstar@mich.com

Michigan
Silver

,,,,,,,,
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Money.

Think about it: If you sold half of your mineral collection, you
would have the cash to spend on some of the beautiful new minerals
coming out. Or sell the whole thing and begin again in a different
specialty. With the experience you have now, you can do a better
job than you did the first time around. If you think that it’s time for
a change in your collection, give us a call for an evaluation. We pay
cash. Appraisals and specimen restoration available.

¢

1nerals

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

Call tor an .ippua!‘imn*rﬂ to visit our mineral showroom when vou're in Tucson

ol FA)(_. (520) 318-05?@_

0

W G N

Y i'JL '

1202 Perion Drive

. . 4

Dudley is currently traveling on a two-month ey T von
: _ : Please send $2 U.S. ($4 outside U

Buying trip across Europe and Asia. -Bey Sulacasten 88 Gur S

Contact us in July for news on his latest finds.

GE u%m‘; MINERA
4

\(‘\

Mountain Minerals International Got Rocks?

P.O. Box 302 # Louisville, Colorado 80027-0302 OsoSoft Does!
Tel: (303) 665-0672 » FAX: (303) 664-1009

_J http://www.osomin.com




east coast GEM, MINERAL <« FOSSIL SHOW
West Springfield, MA

Better Living Center » EASTERN STATES EXP( ISITION & 1305 Memorial Ave

AUG 11 -12 - 13, 2000

Fri& Sat. 10 AMto7 PM * Sun. 10 AM n. 5 PM
Adults - $6.00 & Students & Seniors - $5.00

* AIR CONDITIONED HALL = FREE PARKING

* Meteorites * Lapidary « Minerals * Fossils « Beads =

*x Jewelry * Gems « Hourly Door Prizes %

» Great Dealers From All Over The World »

» FREE Gold Panning & FREE Mineral Specimens for Kids (12 & under)

* 150 TOP Quality Dealers

Special Exhibit -
The David Bunk Collection of Colorado Minerals!

Show Into Martin Zinn [\"F“ witions, L.L.C. « PO. Box 999 « Evergreen, CO 80437-0999 « Fax (303) 674-2384

E-mail: mz0955@ao0l.com « website: http://mzexpos.com

ESSENTIAL
REFERENCE!

Werld ‘Directery of
‘Mineral Cellections

by the
international Mineralogical Association

DAN & TiLL ‘WEINRICH

NEW MINERAL VIDEO
WITH 75 OF OUR BEST SPECIMENS!
Send $10 (outside U.S. and Canada—3$25)
Subscriptions available

Provides essential data on 444 mineral museums

in the United States and 31 foreign countries,

including history, staff, address, phone and fax
numbers, size and orientation of the collection,
services provided, hours open, etc. Arranged geo-

graphically for easy reference when traveling

Check out my stock on the Internet!

$ 9
16 plus *2 postage

ORDER FROM

The Mineralogical ‘
Record

P 0. Box 35565

lucson, AZ 85715

www.danweinrich.com

See me in St. Louis by appointment!

' 16216 Copperwood Lane * Grover, MO 63040
Tel: 636-230-8323 » FAX: 636-256-6540
www.DanWeinrich.com » e-mail: Weinrch@aol.com




Stuart & Donna Wilensky
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Rhodochrosite, Hotazel mine,
N. Cape Province, South Africa

Order Our Video Catalogs for $15.00

Outside U.S. & Canada. $25.00

Photos Sent Upon Request.

*WE PURCHASE IMPORTANT SPECIMENS
AND COMPLETE COLLECTIONS

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

See Our Online Mineral Shop At:
- www.wilenskyminerals.com



Trafford | Flynn Minerals

Visit us online at http:\\www.trafford-flynn.com

How to Order

Mincral Catalog Aboul Trafford | Flvan Minerals

Easy to use website, frequent updates, secure server

¢ Worldwide selection of fine minerals and fossils

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

UNUSUAL CRYSTALS
FROM
AROUND THE WORLD

CORUNDUM IS
OUR SPECIALTY!

GEM-FARE
P.O. Box 2153
Mttstown, N1, OR867
Phone/Fax (908) 806-3339

PEEM T S I.' ( _.',_J‘I.. Ly _.'I i]

Crystal Clear.

The Meiji EM Series of Modular Stereo Micrmopes

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

The modular design (A wide variety of bodies, single magnifica-
tion or zoom— rotatable 360", auxiliary lenses, eyepieces
stands, holders, etc.) gives you the freedom to create the ideal
instrument for your specific needs or apphcation, and Meij stands
behind every instrument with its limited Lifetime Warranty.

For more information on these economically priced stereo
microscopes, please call, FAX or write us today

x

MEIJI

TECHNO
MEIJI TECHNO AMERICA

2186 Bering Drive, San Jose, CA 95131, Toll Free Telephone: 800.832.0060
FAX: 408 4?6 472. Tel: 408.428.9654

|

f Cinnabar, Na«iﬁve Mercury

From a number of localities
Rich Stuff!

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

DAVID SHANNON MINERALS
6649 E. RUSTIC DR., MESA, AZ 85215 (480) 985-0557 PHONE/FAX

WASHINGTON, DC hHEA
« BUYING & SELLING GREAT MINERALS
AT SHOWS, BY APPOINTMENT IN
VIRGINIA, AND BY MAIL (NO LISTS
« SPECIALIZING IN FINE OLD CLASSICS

C. CARTER RICH

—FINE MINERALS—

«SEE ME AT ASHEVILLE, NC IN JUNE
NEW CARROLLTON, MD, AUG. 4-6
SPRINGFIELD, MASS, AUG. 11-13
CARNEGIE MUSEUM, AUG. 24-27
DENVER (MAIN SHOW) SEPT. 15-17

PO BOX 69

—_ - m _o—"j

_ ALDIE, VA 20105 703) 327-6373 /
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Fine Mineral Specimens!
We Buy Collections!
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FINE MINERAL SPECIMENS
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WANTED TO PURCHASE—OLD COLLECTIONS

Open Mid-June 1o Septembetr

(Otherwise By Chance or By Appointment

104764.1245@compuserve com
Thomas M. Gressman (Treas
7753 Emerald Peak
Littleton, CO 80127
tgressman@aol.com
Anthony H. Kampf
Mineral. Section
Natural History Museum
900 Exposition Bivd
Los Angeles, CA 90007
akampf@nhm.org
Mary Lynn Michela
7413 N. Mowry Place
Tucson, AZ 85741
staff@minrec.org
George W. Robinson
Seaman Mineral Museum, MTU
1400 Townsend Drive
Houghton, MI 49931-1295
robinson@mtu.edu
Bill Smith
1731 Daphne
Broomfield, CO 80020
Wendell E. Wilson
4631 Paseo Tubutama
Tucson, AZ B5750
staft@minrec.org
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o Fine Display-Quality Mineral Specimens,
Rare Species, and Fluorvescent Minerals:

Send ftor our lists of thumbnail. mmmature, and

cabinet specimens. First quality mineral specimens for

collecnion and display, plus rare species for systemartic
collection, reference, and rescarch. Fluorescent
|

minerals are available tor display and svstemartic

i
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* Micromount and Specimen Boxes of

All Kinds:

= . - = e srndlalnla {in g TTali sl s = BTH 1
"u-r‘u..'m-g |.\-I‘.1!,_~= AI'c avallapic Actailing prices and si1zcs
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boxes, white folding boxes, display bases, e1¢

o Meteorites, Tektites, Moldavites,
Fulgurites, and Trinitite:
Specimens of all sizes tor private collections
mstitutional ki.l“-],"'l..’l'-. from worldwide localines. New

and used books also available

Mineralogical Research Co. A s

Fugene & Sharon Cisneros / @ K&
15840 East Alta Vista W - ornia 95127-1737, U 720 o
ot ast Alta Vista Way, San Jose, Calitormia 95127-1737, USA 7 %Y.
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Mineralogical Books:

Send tor our separate price list with information
covering new books on mineralogical subjects, as wel
as older, out of print mineralogical and geology

['H ]| I.h's

Back Issues of the Mineralogical Record:
Ask tor our listing of out-of-print 1ssues currently in
stock. Send us vour want hst, if vou need back issues

to complete vour set. Send us vour ofters, if vou have

".‘\.lk|\ ISSLICS avallaDic Tor H'ill.

Worldwide Mail Order Service:

For more than 35 vears, since 1959, we have been
supplving Minerals, Meteonites, Books, Boxes, and
back 1ssues of the Mineral r-‘;_[lx.l' Record to collectors
around the world. Orders can be plac cd by mail,

phonc, FAX. or e-mail—addresses are given below

. s

Price Lasts.

Send a very large SASE tor price lists on any of the
above subjects. Non-USA, send two Internationa

Reply ( Oupons OR

site on the internet to see price lists and color

C heck out our new web

photographs: htp WWW . MINFesco.com A




ONE OF THE WORLD’S PREMIER CRYSTAL COLLECTIONS
FOR SALE! Hundreds of Specimens Priced under S1,000. Write for List.

. b

¥ Sce me at the TUCSON SHOW, by appointment only: in lucson

¥ | WILL BE TRAVELING around the country giving private showings of the
collection. Please contact me so that I mayv visit vou when 1 am in vour area.

¥ We are helping several people build top-level collections; consequently we are
rcady to purchase fine collections and superb individual specimens tor our
clients—TOTP DOLLAR PAID!

% Check out our new website: www.PROCTOR-COLLECTION.com

¥ Order vour 96-minute Video!

2 |
Protessionally |~|n.1||t..l video documentanr Program on workdwide locabimes and munerals trom the Proctor Collection Sa2 ppd

You can preview this collection with a 96-n
specimens, individually filmed, and 35 mine
crystal treasures This unique, educational vide«
To order your video send $29.50 plus $2.5
r. Wendell Wilson in his video revie

Sdys The collector of aesthetic mine

find much to savor in Keith Proctor's vic

collection It really gelivers in term:
mineral images and specimen intormanor
many years to come as a histonically valual

L of one of the great private collections of our time

KEITH PROCTOR
S RAVEN HITIS COURT.COLTLORADO SPRINGS. (COLORADO S99 1316 = 1 FI TI1VISYUS | 235 ¢
FAN:- (719 29S8 16010)

Photo by Earl Lewis




Namibia Tourmaline ®* 6.9 cts/4.1 cm x|

g, P [P R R ,,_/
il N RIENcaliona
912 South Live Oak Park Road * Fallbrook. California 92028 « 760-728-9121

; 800-854-1598 « FAX 760-728-5827
Cash Paid for Visit our Showroom Monday—Saturday 10-5:00 President
* New Finds

* Collections The Collector - fine jewelry.- In The Four Seasons Hotel Harjgo.;iubénca
* Duplicates 7100 Four Seasons Point, Carisbad, CA 92009

William F. Larson

Van Pelt, Los Angeles

Tel: (760) 603-9601
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