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notes rrom the

EDITOR

Glossary of

OBSOLETE
MINERAL
NAMES

STSVIN TENINIIY LLT TOSKO A NNFPINI L

New Glossary Companion!

After many years of preparation we are pleased to announce a
new book ready for publication: a companion to Fleischer
Glossary of Mineral Species, which will be ttled The Glossary of
Obsolete Mineral Names by Peter Bayliss. Here 1s where yvou will
find all ol those old mineral names that have mutated into
something else over the years and are no longer considered vahid
(thus are no longer in Fleischer's Glossary)

Approximately 20,000 mineral names are listed, along with the
currently-accepted IMA-approved mineral name and a reference to
the discreditation, onginal source, redefinition or other nomencla
tural key. ( T'his reference feature 1s lacking in a recently published
more expensive work on mineral synonyms). We think that anyone
who uses Fleischer's Glossary will want to have this book around
as a back-up. And, of course, 1t has one big advantage over
Fleischer's Glossary: it is unlikely 1o become obsolete very soon
since all of the names n 1t are afready obsolete! And, 1in any case,
we will be publishing periodic updates (as we do for Fleischer
listing recent nomenclatural changes

We expect 1o have this book ready in ime for the Tucson Show
or before. It will run about 244 pages (8'/> x 11 inches, twice the
page size ol Fleischer's Glossary). hardcover. and sell for $32
Advance orders can be placed through the Circulation Manager
(P.O. Box 35565, Tucson, AZ 85740). Orders (excl. wholesale
orders) received pnior to February 1 will be shipped postage-free
when the books are ready; thereafter a shipping fee of $3 per book
will apply

New Minerals of California

The Califormia Department of Conservation has announced
plans to produce a new, revised and updated edition of Minerals of
California. They are asking for the assistance of mineralogists and
collectors in gathering new data on California minerals and mineral
occurrences
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I'he new book will be published as an update of Minerals of
California, Bulletin 189 (last published in 1966), but will also
include the data from Pemberton's Minerals of California, pub-
lished independently by Van Nostrand Reinhold in 1983,

Information about mineral occurrences not in the above-men
tioned previous works should include data such as crystal size,
habit, color, associations, a precise location, and a note on how the
minerals were identified

Plans also call for the use of some color mineral photography,
although there 1s not yet a budget established to pay photographer s
fees. Museums and collectors having photos on file that could be
used without fee are encouraged to contact the Department

Informanion will be collected through December 2(060); send 10

Department of Conservation
Division of Mines and Geology
801 K Street, MS 08-3%
Sacramento, CA 95814-353]
Attn: John Clinkenbeard

Tel: 916-323-7696

e-mail: )chinken@conserv.ca.goy

French Postcards, Monsieur?

Louis Domimique Bayle, editor of the French mineral magazine
Le Regne Minéral, has informed me of a beautiful set of mineral
postcards currently available from the magazine. A set of I8
different cards sells for 50 French francs (about $8.50 U.S.), plus
an addinonal 20 Ff for airmail. They do accept Visa, Mastercard
and Eurocard. Contact

llr! He';'*-'! ”_‘#.-g:.;'f

Editions du Piat

| bis. rue du Piat

F-43120 Monistrol-sur-Loire

lel/Fax: 33-471-66-5467
'he magazine, by the way, i1s excellent: large format, full-colo
beautifully illustrated and very informative. A one-year, seven

issue subscription 1s 400 Fi

Back Issues

In this 1ssue you will find a complete roster of the back 1ssues we
still have n SOk |\ \l']l.'l'\"\ INEg COVETS 1'!-"“ ll-‘lld!h '~‘”|f‘- do this once a
year, so have a look and see what you need. Or pick out some
special 1ssues 1o use as Chnstmas presents, perhaps along with a
gift subscription. Remember that sales of these back 1ssues directly
support the production of current i1ssues, so each i1ssue you buy
improves the next 1ssue you'll receive on your subscription. You
win double, and protect yoursell against the time when we become
sold out of 1ssues you still need to complete your set. You can fax
a Visa/Mastercard order directly to the Circulation Manager at 520

344-0815, and get prompt delivery while supphies lasi

Notices

Died, Henry A. Pohs, 70, in Denver, Colorado. Henry Pohs was
well known to every senous collector of miming antiques and
memorabihia in the U.S. In the late 1960's he began publishing a
collector's newsletter, The Underground Lamp Post, which he
distributed free to the small number of collectors operating at that
time; over the years his circulation grew to more than 500 readers
around the world. In 1974 he published the first book on the
subject: Early Underground Mine Lamps: nt became the “bible™ of
lamp collecting for many years. Finally, in 1995, he self-published
a massively enlarged compendium (867 pages), The Miner's Flame
Light Book, which brought together a lifeime of learmming and

research on all types of antique mine lamps. He was truly a pioneer

in his field




BARIUM SILICATE MINERALS FROM
TRUMBULL PEAK, MARIPOSA COUNTY,
CALIFORNIA

Gail E. Dunning
773 Durshire Way

Sunnyvale, Califormia 94087

Joseph F. Cooper, Jr.
430 Van Ness Avenue
Santa Cruz. Calhifornia 9506()

First discovered before 1930, the Trumbull Peak barium
silicate site is the type locality for sanbornite and is
known for several rare minerals including alforsite, celsian,
gillespite, macdonaldite, pellyite, titantaramellite and
witherite. Additional minerals recently identified from the
Ba-lenses include benitoite, fresnoite, kinoshitalite,

krauskopfite, walstromite, and three new Ba minerals
currently under study.

INTRODUCTION

Trumbull Peak i1s one of several barium silicate occurrences
located along the western margin of North America; it hosts such
minerals as alforsite, celsian, gillespite, macdonaldite, pellyite,
titantaramellite and withente, and 1s the type locality for sanbornite
Additional minerals discovered during this study include benitoite,
fresnoite, kinoshitalite, krauskopfite and walstromite. Four new
species, provisionally referred to as Mineral 10, Mineral 21,
Minerals 27 and Mineral TPUK-1, have also been identified from
specimens collected during the study.

Other noteworthy Ba-silicate occurrences include Dry Delta,
Alaska Range, Alaska (Schaller, 1922, 1929): the Ross River—Pelly

River area, Yukon Terntory, Canada (Montgomery, 1960); the Big
Creek—Rush Creek area, Fresno County, California (Alfors er al
1965); Chickencoop Canyon, Tulare County, Califorma (Franke,
1930; Hinthorne, 1974), and the La Madrelena mine, Baja Califor
nia, Mexico (Hinthome, 1974)

The first description of the Trumbull Peak Ba-silicate locality
was published by Rogers in 1932 when the new barium silicate
sanbornite was described, in addition to new locahities for celsian
and gillespite. Since then, reference has been made to the area’s
mineralogy by Alfors er al. (1965) and Alfors and Pabst (1984)




Figure I. Location map for Trumbull Peak
area, Mariposa County, California.
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LOCATION

Irumbull Peak 1s located on the western slope of the Sierra lasting has scaltlered

Nevada Range in NI >ec. Y, T35, RIVE, Mount Diablo Mend material now

constnuies 1
ian. about 67 km northeast of Merced and 8 km west of El Porta ne ck weathers

the gateway to the Yosemite Natonal Park. To reach Trumbul visible at a distance

Peak. travel east on State Highway 120 o Berkeley Toulumne n 1987 a large forest fire aftected much of the area from State

-

camp and then southeast on U.S. Forest Service road 1S12 for Lichwav 120 to Trumbull Peak. includine the western ~i11["u.‘u! the

about 20 km, following the old logging railroad grade. About 5 km peak. The area has changed in appearance over the 25

before reaching the area, Forest Service road 1520 branches to the we first visited it in 1963, Sever

ik

rnght and terminates atop Trumbull Peak. Because of the abui

drgest 1éns nave since been

dance of roads in the area, a Forest Service map is quite useful Because the slope i1s quite steep, averaging 45° or more

About 400 meters up the Trumbull Peak road there 1s a sharp lefi naces, precautions should be taken while climbing in the area. A

bend as the road heads south. At this comer there 1s a small ["nl:k!i':'.' IONE TOPe 1S usetul in descending and .:*--.'-'I'IL1H'|_'.' the ~;l‘i"'.' because

{

area large enough for two vehicles. The general collecting area 1s I the loose rock and soft soil. There 1s very little shade in the area

located about 200 meters down the steep slope 1o the northwest id collecting can be quite exhausting during the summer months
I'here are no physical landmarks identifying the location of the Ba
sthcate lenses, and much searching may be required unless the area HISTORY

has been explored previously Rogers (1932) states that the locality was discovered by Anthony

I'he collecting localities consist of three elongated shallow pits Marsh of Incline, Manposa County, sometime before 1930 (the

that have been excavated by collectors over the years. None exceed exact date 1s not given). Samples collected by Marsh were submit

2 meters in length and 50 cm in width, with a maximum depth of led to the Cahiforma Division of Mines for identification because of
50 ¢cm. Collecting at the site is made very difficult by the steep the presence of a rose-red mineral in addition to a white 1o

terrain and by the unfortunate fact that most of the barium silicate coloriess, cleavable mineral with a pearly luster. The rose-red

material has already been removed from the area. Indiscriminate mineral was identified as gillespite by Division of Mines person
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Figure 2. Typical barium silicate-bearing area
on the west slope of Trumbull Peak. ;. Dun-
ning photo.

nel. At that time gillespite was known only from Dry Delta, Alaska

Ranege (Schaller, 1922)

I'he ;n;.n!x white muneral was not immedately 1dentihed

Division because of its unusual properties. Instead, it was

L

warded by Frank Sanbom of the Diwvision of Mines 1o Austi

1100

Rogers at Stanford Umiversity for description. Rogers performe

an analvsis of the mineral and determined it to be a new lavere

barium sthicate: he named it sanbomite after Frank Sanbom

recognition of his faithful work as a determnative mineralog
Since that ume, sanbomite has been dentihied from a numbet
localities. the best being the banum silicate veins in the Big Creek

:a.jr.l-.

Rush Creek area of Fresno County, Califormia (Alfors er

Several other minerals were also noted by Dr. Rogers from the
Irumbull Peak samples, including celsian, withente, diopside,
schorl, pyrrhotite and three (7) umidentified minerals, one of which
was later identified as utantaramellite by Alfors and Pabst (1984)

During the period from 1920 unul the late 1930°s there was
considerable logging activity in the woods both north and west ol
rumbull Peak. An inclined railroad was constructed west of the
camp at Incline, up the steep eastern slope of Trumbull Peak, to
harvest the rnich stands of sugar pine. A total of 21 logging camps
were in existence durning this time, with over 200 men working
Johnson (1963) descnbed this logging operation in his history of
the Yosemite Valley Railroad

Rogers was able to visit the Trumbull Peak area and collect

additional samples of the barium silicates with the aid of Anthony

Marsh and Jim Law, logging foreman. Marsh may have worked for
the railroad or logging company, because the entire area was under
control of the logging company and special passes were required to
enter the logging areas 'he only way up to the nmber area was by
means of the inclined railroad, which attained a grade of

/8% near the summit

Since its discoverv by Marsh in the early 1930's. the area |

1%
been visited h_& a number of mineral collectors who have obtained

Sd ¢s of the banum sihcate munerals, including sanbomite
mpl it bariurn ' l | i | l

gillespite, celsian, pellyite, macdonaldite, titantaramellite, a

1 the

gL
recently descrnibed banum analog of chlos ipatite, altorsile
| collecting expenence at Trumbull Peak began i

Our hield

when we located one of the three reported lenses. W

number of broken specimens which comtained

gillespite in sanbomite and a few “taramel

as iitantaramellite then). A few specimens

were also noted 1in the weathered sanbormiti
sanbomite specimens were noted as has

quartz patch contaiming small titant;

|.1]L‘.’ l%'i'il."'li'l'li'l: | II"\-;- .||""I,f'1l|_!"II Iminuig

Kalkar Juarm™
Hianitaramei
celsian and

A second

1OKR 10 Obla

MMETaFR |
.1~.| i

than the

GEOLOGY
Irumbull

mciamaorpni

i

veral Kilometers
dimentary beds

rade dvnamic n

H'_|._-‘. ._|1-~.,":1|1[-41|-~
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w3 and Altors and

Along the northwesten

80 and show
urrounding 1an

less than a meter occurs about 50 mete

largest lens but according to Alfors and Pabst
have no connection with the banum sihical

MINERALOGY
'’ he mineral specimens collecied durning |YXS8 (ron
rich lens were later broken into specimens 4 ¢cm

examined under a binocular microscope usmu




Table 1. Minerals identified from Trumbull Peak.

Composition Rarin

Mineral

Barium Minerals
Alforsite Ba.(PO,).Cl Very rare
Barite BaSO0, Rare

BaTi(S1,0,) Rare

Ba(Al.S51,0,)

Ba. TiO(S51,0),)

BaFe$1,0

(Ba,K)(Mg Mn.Al),Si,Al
0,(0OH) Rare

H.,Ba,|51,0,.]-4H.0 Very rare

H.Ca,Ba|5$1,0,.].-8H.O Rare

Ba,Ca(Fe Mg),|51.0,,]

BaSi1,0

[tantaramellite Ba,(Ti.Fe Mg),|B.5:1,0..]0,Cl

Walstromite BaCa.[S1.,0,)

Witherite BaCO

Mineral 10

Mineral 27

Benitoite
Celsian Lncommon
Fresnoite Very rare
Gillespite Common

Kinoshitalite

Kruaskopfite
Macdonaldite
Pellyite

Sanbomite

Lncommon
Common
L ommon
Very rare
Common
Ba-Fe-Al-Cl Silicate Rare
Ba-(Fe Mn.Ca)

Silicate-Phosphate Very rare
Mineral TPUK-1 Ba-Fe Silicate Rare

Associated Minerals
(K.Ba)(Mg Fe),[(AlLS))
$1.0, . (OH.F)
CaMg5s1,0, Uncommon
Ca.(PO,).l Rare
Pyrrhotite Fe, S
Quartz >10)
Schorl NaFe AL(BO,).51.0,(0H) Uncommon
Ca "'u'l;_r AL(S10,)(51,0,),(0OH), Uncommon
S10,-nH.O (7) Rare

Biotite, baran
Uncommon
I.:'IH'H‘\"I,L‘

Fluorapatite
Common

Common

Vesuvianile
Mineral 21

shortwave ultraviolet light. Those specimens which exhibited
physical properties (color, habit, fluorescence) which could not be
immediately matched with known minerals reported from Trumbull
Peak were set aside for additional tests. Each of the questionable
minerals was subjected o a scanning electron miCroscope exami
nation using backscatiered electron imaging (BSE) and energy
dispersive spectrometry (EDS). This data was compared with
spectra from barium silicate minerals of known composition
obtained from the Big Creek—Rush Creek deposits described by
Alfors er al. (1965). Three of the guestionable minerals were
identified by their charactenistic fluorescence under shortwave
ultraviolet hght, EDS spectra and color; these were benitoite,
fresnoite and walstromite. A fourth mineral, krauskopfite, was later
identified by X-ray diffractuion (XRD) and EDS. A fifth mineral (an
unnamed blue-green Ba-Fe-Cl silicate), because of its charactens
tic powder pattern and EDS spectrum, was found to be identical 1o
Mineral 10, one of the several unknown barium silicates found at
the Big Creek—Rush Creek barium deposits. A pale brown mica
was also separated from the quartz-sanbomite rock which shows a
high concentration of bartum. This mineral was later identified as
Kinoshitalite by its XRD pattern and EDS spectrum. On some of

the weathered sanbornite from the second lens, a radiating, pearly

white mineral was isolated which was determined by its habit and
EDS spectrum to be identical with Mineral 21, a hydrated form of
stlica first 1solated from the Rush Creek area. A single specimen
contaiming a brownish black layered mineral was subsequently
identified by XRD as Mineral 27, first noted at Big Creek, Fresno
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County. Small masses of a granular black mineral were discovered
in material nch 1in sanbornite, gillespite and pyrrhotite which has
been proven by XRD to be a new species and is currently unde:

study

Figure 3. Anhedral grains ol alforsite in quartz,
0.04 mm in diameter. ;. Dunning specimen
and SEM-BSE photo.

Barium Minerals

Alforsite Ba.(PO,) Cl

Alforsite, the banum analog of chlorapatite, was descnibed as a
new mineral by Newberry er al. (1981) from the metamorphi
sanbornite-quartz rocks along Big Creek, Fresno County, Califor
nmia, about 90 km southeast of Trumbull Peak. They also noted this
mineral in samples of quantz contaiming sanbornite and gillespite
from Trumbull Peak which were obtained from the University of
Michigan Mineralogical Collection. Stunson (1982) has recorded
its presence in the Rush Creek deposit, Fresno County, and at the
LLa Madrelena mine, Baja California, Mexico

At all the known locahines, alforsite grains are generally less
than 0.2 mm in size and are embedded in quartz. They are colorless
and resemble typical fluorapatite exhibiting low birefringence and
high rehef. These features make it difficult to distinguish alforsite
from fluorapatite and the many high-relief barium minerals except
by electron mucroprobe. Alforsite has a distinctive reddish violel
cathodoluminescence in the 10 1o 15 Kev electron beam. Using the
SEM with a BSE detector, alforsite 1s relatively easy to identify 1f
there are not other barium minerals in high concentration, such as
celsian. The EDS spectrum is quite distinctive and cannot be
confused with associated celsian and withente, which are often
found n grains of comparable size

lhe Trumbull Peak alforsite 1s usually associated with titan
taramellite in a fine-grained quartz which is easily recognized n
the field. Alforsite has been identified from both lenses and is about
equal in abundance in the specimens examined. A typical specimen
of about | square centimeter in size will contain around 6 to 30

grains of alforsie

Barite BaSO,
Small anhedral grains of barite associated with sanbormite,

gillespite and quantz were identified in the samples collected in
1988




Benitoite BaTi$1.0,)

Benitoite was identified in quantz-rich samples from the lens
matenal collected during 1988 and also in several of the sanbomite
gillespite specimens collected in 1963. The anhedral grains are
colorless and generally less than 0.01 mm in size. They have a
distinctive blue-white fluorescence under shortwave ultraviolel
hight. No zircomium or tin was noted in the EDS spectra obtained
from several grains examined.

Celsian Ba(AlLS1,0,)

Celsian, the barium feldspar, occurs as inconspicuous colorless
gramns, generally 0.1 mm or smaller in fine-grained quanz. Rogers
(1932) noted this mineral in the samples containing sanbornite and
gillespite; at that nme it was the first mention of celsian in the
United States.

Fresnoite Ba. TiO(S51.0,)

Fresnotte occurs as anhedral grains, less than 0.1 mm in size,
with a pale lemon color. It was first suspected because of s pale Figure 4. Radiating spravs of macdonaldite,
vellow fluorescence under shortwave ultraviolet light. Most of the 3 mm in diameter. i. ”Il.""i"L'. specimen and

photo.

fresnoite grains are associated with dark brown ttantaramellite and

colorless bemitonte in the quartz-rich rock

Gillespite BaFe '(51,0,,) ( 1984) as vellow-brown anhedral grains and n

Because of s beautiful rose-red color and perfect cleavage in size. They also give additional data and loc:
gillespite (described by Schaller in 1922 and later studied by Pabsi 1s typically found in quartz from at least one ol the three
in 1943) 1s the most interesting of the barium silicate minerals the northwest slope of Trumbull Peak. Only a few spec
occurring at Trumbull Peak. When associated with white 10 recovered dunng our 1988 inp. Pellyite also has bee
colorless sanbormite, it makes a very attractive specimen. In thin trom the Esquire #7 claim at Big Creek, Fresno County, (
section Schaller (1922) noted uts striking pleochroism under the by Montgomery ¢! al 2). The crystal structure of pellyit
microscope. At the larger lens site, gillespite was found to compose been solved by Mea

about half of the barium silicate rock composition

Kinoshitalite (Ba K)MgMnAl)[(SiL.ADO, JIOH)

s rather rare barium mica of the bnttle mica family was
identified in the samples obtained from the lens located in 1988
Kinoshitalite 1s pale brown in color with a micaceous habit, and
occurs in 1solated flakes in the quartzite associated with sanbomite,
gillespite, pyrrhotite and titantaramellite. It was identified by XRD
and EDS using a comparison sample obtained from the type
locality, the Noda-Tamagawa mine, lwate Prefecture, Japan, de
scribed by Yoshii er al. (1973). About ten small samples are known

from the lens matenal

Kruaskopfite H Ba.[S1,0.]'4H.0O

Krauskopfite was 1dentified by its powder pattern and EDS
spectrum as a constituent of a thin white vemn traversing fresh
quartz-rich samples contaiming sanbormite and walstromite. When
this thin vein was broken open, the long, colorless grains showed a
subvitrous luster and two perfect cleavages at 90°. The type
locality for this mineral i1s the Esquire #1 claim at Rush Creek,
Fresno County, Califorma (Alfors er al., 1965)

Macdonaldite H.Ca,Bal$i1.0,.].-8H.,0
fite i B adilin ' . S g . .
Macdonaldite was recorded from specimens collected at Trumbull Figure 5. Typical specimen of sanbornite in
s _ ' 06 S - . i : . .
Peak by Alfors er al. (1965). It forms small radiating crystal quartz containing gillespite veins (dark): 6 cm.

aggregates up to 0.5 mm in diameter and individual crystals as G. Dunning specimen and photo

much as 2 mm long. Macdonaldite was found on our specimens

collected in 1963 from the larger lens but not in the matenal from

. Sanbornite Ba|$1.0
the small, quartz-nch lens examined in [ 9YK8 - :

Sanbormite was first noted as a new muineral from Trumbull Peak

P'-'"}i“' Ba,Ca(Fe Mg),[5,0,,] by Rogers (1932), and s crystal structure was solved by Dougla

Pellvite was recogmized and descnibed as a new muneral by in 1958, It occurs in white to colorless, subtransparent plates up to

Montgomery (1960) and Montgomery er al. (1972) from near the ' ¢cm n si1ze and about 4 mm thick: 1t 1s easily recogmized in the
headwaters of the Ross and Pelly Rivers, Yukon Terntory, Canada field by its perfect cleavage. Weathering of sanbornite results in an

Its presence at Trumbull Peak was established by Pabst and Harnis opaque white coating rich in silica and rarely also in Mineral 21, an




undescribed hydrous silica mineral. Sanbornite 1s usually assoc)

th

ated with rose-red aillespite and dark brown ttantaramel hite in the

quartzite lens matenal

Titantaramellite Ba,(Ti.FeMg),|B.51,0..]04
Rogers (1932) noted in his study of the bariun
[rumbull Peak an unknown mineral, dark browi
very high rehief and strong absorption. This ming
identihed as taramellite and referenced by Allors el a
has been found at nearly all of the important banum
localities 1in North Amenica. Pabst (1978) and Alfors
( 1984) have descnibed the mineral and 1ts association
a result of their work. the Ti-dommant taramellite
Cahiformia are now known as titantaramellite. laramell
dominant member, occurs at Candoglina
member. nagashimahite, occurs at the I""u.'E-.'-_';'
ltantaramellite 1s present in moderate
samples found at Trumbull Peak. It
though in small, broken crystals, in the specimens collected
the smaller lens during 1988, Alfors and Pabst ( 1984) list
of crystallographic forms for the Trumbull Peak
including the (010 0011, 1110

~‘-!‘N|."‘1..'-'. 1Orms 1 :l..l!z ”'Ii_'

Walstromite BaCa. |50
Walstromite was
shortwave ultraviole

compared to material from the

County. It has only been observed from the
collected during 1988, and then, only about a dozer
were found [t shows a e00d cleavaege and thi

generally less than 0.5 mm in size

Witherite BaCO
Minute grains of withenite

gillespite-quartz rock and are u

Mineral 10 Ba-Fe-Al-Cl silic
Small masses and veins ol

elongated grains were observed in the quartz-n

1988. An EDS spectrum was found to maich a

color and habit noted both in matenal |

Canada. and the Big Creek—Rush Creek area esno County
Cahiformia (Alfors er al., 1965). This matenal has been provision
ally designated as Mineral /0 and has been under study for many
years RCL',".!I:_'\- a smgle L!H.HL—" SPECIITNCTT Was discovered which
hosts two small groups of radiating bluish green crystals with deep
grooves parallel to the long axis. This is the first known example of

crvstals of this mineral

Mineral 27 Ba-(Fe Mn,Ca)-silicate/phosphate

lhis mineral has been known from the Big Creek locality
Fresno County, for several years and is currently under study. It
occurs as brownish-black radiating crystals surrounded by quartz,
sanbornite and gillespite. Only a single specimen has been recos

ered trom the matenal examined

Mineral TPUK-1 Ba-Fe silicate

A jet-black, fine-grained mineral was isolated from specimens
rich in sanbornite, gillespite, titantaramellite, pyrrhotite and quartz
It forms rounded masses about 2 mm in diameter. An X-ray
diffraction patten does not match any known phase. About 30

specimens containing this mineral are known

Associated Minerals

IThe Ba-silicate lenses host several minerals which do not

contain barium. Rogers (1932) observed small amounts of diop

416

examined in 1988 contain

side, pyrrhotite, schorl and vesuvianite in the samples he studied in

thin section. Newberrv er a 1981) noted small amounts of

luorapatite associated with the alforsite at Trumbull Peak. Also

identified in the suite of minerals collected in 1988 1s another

nknown phase designated as Mineral 2/ tfrom the Rush Creek

Fresno County. This mineral 1s essentially a hvdrous form of

a and 1s the result of sanbomite weatherning

Table 2. Possible paragenetic timeline for the Trumbull Peak
barium silicate locality.

Ear

Biotite samples recovered from the quartzite margin of the lens
Yi%iiril 1 I~ 1in it '-|| L alh
AU THOMLTILS L Ll 1L l.[ Ll Hig

pOLassium

PARAGENESIS
I'he quanz-nch Ba-silicate lenses exposed along the northwest
ern slope of Trumbull Peak probably originated from Paleozoic

sediments which were metamorphosed prior to being uphifted to

their present position. Fitch (1931) has descrnibed a bante-withernite
deposit about ¥ km east of Trumbull Peak which formed by
replacement of a limestone bed by barium solutions related to the
Sierra Nevada Batholith. Of the three reported lenses at Trumbull
Peak, only two have been sampled by the authors; the third has not
been relocated

I'he most northerly lens 1s composed of a mixture of guartz,
sanbornite, gillespite and ttantaramelhite. From textures observed
in these specimens, titantaramellite, gillespite and quartz formed
first, followed by sanbomite. Pyrrhotite appears contemporaneous
with the gillespite. Within fine-grained quartz are equigranular
grains of alforsite and celsian. Weathering of the rocks at this lens
site has resulted in crusts of silica, radiating crystals of macdonaldite,




1solated crystals of Mineral 21 and secondary withente. The rare
banum mica, kinoshitalite, occurs within the sanbornite-gillespite
quartz veins. Along the contact margins of the barium lens with the
quartzite, barium-nrich biotite 1s common

I'he second lens i1s located to the south of the first lens and 1s
quartz-rich with very little gillespite or sanbomite. Within the
quartz are 1solated crystal sections of tiantaramellite, masses of
pellyite, rounded grains of benitoite, fresnoite, walstromite, celsian
Mineral 10 and pyrrhotite. Thin veins of krauskopfite cut this
quartz. The mineral assemblages of the two lenses examined are
probably related to the imnhial bulk chemistry of the sediments pnor
to metamorphism. Hinthome (1974) suggests that sanbornite was
formed by the reaction of withente with quartz. His results place a
lower temperature limit of about 440°C and a probable upper limit
of 600°C on the formation of the sanbomite-quartz rocks. The
conditions for the formation of gillespite and its associations were
not investigated in has studies. Gillespite has yet 1o be synthesized
in the laboratory. Figure 3 illustrates a possible sequence for the

various minerals identuified at Trumbull Peak

CONCLUSIONS

'he Ba-silicate lenses at Trumbull Peak may sull have the
potential for producing addinonal minerals, although diligent
searching will be required. Alfors and Pabst (1984) state that the
lenses have been nearly explonted to exhaustion; however, a few
samples of the sanbormite-nich rock can still be found on the steep
slope below the outcrops. The highter colored Ba-silicate rock 1s
L'.|-||_'-. visible against the contrasting darker quartzite and hormntels

Access 10 the area is still possible and the roads are generally in
good condition. Collecting should be confined to either the spring

or fall months, as the region can be quite hot during the summer
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fmmms mineral localities:

THE Dopo DEeroOSIT
SUBPOLAR URALS, RuUSSIA

Evgeni V. Burlakov®
Urals Geological Museum
39 Kuibyshev Street

620219 Ekaterninburg, Russia

The Dodo mine in the Subpolar Ural Mountains is an
extraordinary Alpine Cleft deposit famous for large and
beautiful smoky quartz gwindels, fine titanite twins,
water-clear apatite crystals, gemmy brookite,

and a range of other species.

INTRODUCTION

Fine specimens of quartz, titanite, brookite and other minerals
from the Dodo mine have been reaching the Western mineral
market more or less since the end of the Cold War penod: the
Fersman Mineralogical Museum in Moscow brought a selection of
specimens 1o the Munich Show 1in 1989. But the occurrence has
been known mn Russia since the 1920's. The locality mself 1s
situated in a remote area of Tyumen Oblast, near the crest of the
Ural Mountains in a portion of that range known as the Subpolar
Urals (Pnipolyamyy Ural). The Subpolar Urals are a high section of
the mountains dominated by Mount Narodnaya ( 1894 meters) and
Mount Neroika (1646 meters), and connecting with the Polar Urals
to the north and the Northern Urals to the south.

The Dodo mine site 1s about 3 km northwest of the village of
Neroitka and 6 km northeast of Mount Neroika; the town of
Saranpaul hies about 100 km to the east-southeast, and 1s some-
nimes loosely cited as the locality name (or as “near Saranpaul™).

— S —

*Formerly geological engineer at the Dodo deposit, and part of
the Polar Urals Exploration Program under the firm Severkvarz

samozvery

Neroika village 1s the headquarters of the Neroisk Exploration and
Development Company, the most important sponsor of Polar and
Subpolar Urals exploration and the agency in charge of mining al
the Dodo site

'he Dodo deposit extends across a senes of rnidgetops ranging
from 600 to 850 meters in elevation. The region 1s known for s
severe polar climate, where the winter snows often do not begin

melting until June

HISTORY

I'he first discovery of large quartz crystals in the Subpolar Urals
took place in 1927, along the upper reaches of the Lyapm River
The find was made by an expedition sponsored by the USSR
-\L';hh‘lll} of Science, and headed f"ﬁ. A. N. Aleshkov. Shortly
thereafter, in that same year, Aleshkov discovered the Dodo
deposit. During the following seven years the expedition studied
the geology of the Subpolar Urals.

In 1935 the Polar Urals Expedition, also under the direction of
Aleshkov, was sponsored by the Russian Gemstone Trust for the
purpose of exploiting the quartz crystals. The Saranpaul settlement

was chosen as the base of operations where mining supphes, food

427
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Figure 1. View of the settlement of Neroika,
\ - : beneath the peak of the same name, near which
\ %, is the Dodo deposit. E. Burlakov photo.
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s A Figure 2. General geology of the Alpine-type
Lapcha ¥ /> £1 quartz deposits in the Subpolar Urals (after
% % 2%l Bukanov, 1995). (1) Granite gneiss dome—
Proterozoic, (2) Central schist/ greenstone zone,
(3) Large shear zone—the Ural Transverse
Faults, (4) Local thrust fault structures, (5)

LUral Divide (watershed).
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Figure 3. Location map.

Saranpaul




Figure 4. A Russian geologist

documenting an ice-filled
quartz crystal cleft in the Dodo
mine. E. Burlakov photo.

and manpower were organized. At that ume the transportation of
workers, equipment and supplies to the mine site was by horse
drawn (and deer-drawn) vehicles along trails through the taiga and
along the nivers. In some cases boats were pulled upriver by ropes
and poles almost the entire distance to the mine. Each boat could
arry six to ten people and 500 1o 1000 kg of cargo. The trip from
Saranpaul ook 10 to 15 days

Mining. geological work and exploration were camed out at the
mine site every summer from 1935 to 1941. Duning this time
major placer deposits of quarnz crystals and some quartz veins wi
crystal-lhined pockets were worked out from the surface

Up unul 1958 the production from the Dodo deposit was
relatively undistinguished, but in that year a new stage of develop
ment was begun. This revitalization was inspired by a sharp
increase in the demand for industnal-grade quartz, and was
facilitated by the modermization and mechanization of the work
ings. Year-round underground mining and exploratory drilling soon
encountered large, crystal-hined cavities, and the Dodo mine rose in
prominence 1o become one of the largest quartz-mining operations
in Russia

In 1973 the recovery of industnal-grade vein quartz began to
replace pocket quartz. Detailed exploranion has identified reserves
(approved by the State Reserve Commission in 1983 and 1990)
sufficient to sustain miming operations for several dozen years

I'he Dodo deposit has now been studied to a depth of over 200
meters, with no diminution of crystals at depth. Based on the
author's rescarch on the structure of mineralized zones in clefi
deposits of the Polar Urals, exploitable mineralization should

extend at least 150 1o 250 meters deeper, which is deeper than any

currently operating mines
1990)). Each vear the Dodo deposit viel

crystals, with resen
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Figure 5. Geological map of the Dodo area. (1)
Quaternary deposits, (2-4) Schists of the Puiva
Series, (5) Granite, (6) Dikes of diabase and
albitophyre, (7) Diorite, (8) Contacts, (9) Faults,
(10) Quartz veins, (11-12) Quartz-crystal-bear-
ing zones.

(2) Quartz veins emplaced along gently dipping benches of
shear-thrust faults and shear-overthrust (0° to 5°) faults. In shape
the veins are plate-like with abundant apophyses and with many
xenoliths from the host rock. Such veins are generally not crystal
bearing

(3) Quartz veins filling shear fissures which feather out from the
overthrusts and thrust faults at a dip of 20° 1o 60°. In form they are
lenticular to wedge-shaped. Veins of this type are known to contain
crystal-beanng open pockets

(4) Quartz veins in fracture zones within the diabase dikes
generally not crystal-beanng

(5) Quantz veins of tubular shape invading diabase and albitophyre
dikes: generally not crystal-bearing

(6) Quartz veins of complex and combined forms incorporating
features of vein types | and 3, or vein types 2 and 3. The veins

occupy rupture joints and feathering fissures from shear joints. As
a rule, such veins contain crystal-bearing pockets. Larger veins of
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this type have been known 1o yield several tens of thousands of tons
of vein quartz and several dozen tons of quartz crystals.

Six crystal-beaning tectonic zones with distinguishing fissure
structures have been identified. In plan view and in cross-section
they can be seen to intersect, resulting in the lenticular conforma
tion of the cleft zones. The largest of the crystal-bearing clefts are
associated with thrust faults. The crystal-bearing tectonic zones are
accompanied by numerous diabase dikes which themselves are
often controlling structures for the crystal clefts. The largest and
most productive of the crystal-bearing zones in the region has been
designated Zone 1-70A, and has been under exploitation for
several decades

I'he tectonic fractures in the area have been subdivided into three
groups with respect to quartz vein and crystal formation:

(1) Pre-quartz fractures, represented by local crumpling zones
and zones of intense schistosity

(2) Quartz-controlling fractures, represented by faults, thrust
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Figure 6. Diagram of a typical quartz pocket at
the Dodo mine: (1) sericite schist, (2) hvdro-
thermally altered schist, (3) quartz lens, (4)
quartz crystals, (5) chlorite, apatite, titanite,
etc., (6) ice. (Drawing by E. Burlakov)

Figure 7. Meter-high pieces of huge quartz
crystals mined in 1950 from Cleft £151. Ar-
chives of E. Burlakov.

the absence of Jquartz ienses, with quanyzs

on the clelt walls. As a rule. these clefis ar |
developed aureoles (leached zones

3} Mineralized fault zones
[] i

cavities have ftormed within bre

directly on fault planes and step-dislocano
contours and show inclusions of country
I'he shapes that can be takes

range from wedge-shaped 1o

equidimensional. The sizes car

meters long, up o 161

Cavines are considere

ol quanz crystals! Large pockets produce
large cavities can produce well over 30 tons

sIngile :.H‘_ft'\[ cryvstal-bearing cleft encountered

no. 6/28) was found 1in connection with adit 1

less than 300 tons of quartz crvstals’

faults and overthrusts. The largest crystal-bearing clefts are located A typical crystal cleft of the first type

.
in the overthrusts quartz lens) carmes hirst-generation calcite
(3) Post-quartz fractures, represented by secondary faults and W% of the cavity 1s hilled by chlonte sand containing fragm
diagonal shears country rock and of the quartz lens, and also contaiming
The quartz crystal cavitnes in the Dodo deposit have been quartz crystals and crystal clusters. Other quartz crystals
subdivided into three types as well attached to the cavity walls. The remann
1) Cavities connected with quartz lenses. These include not with ice or water
only the cavities within quartz ienses but also those which have
formed along the contact with country rock. These cavities are of a PARAGENESIS
piece with the quartz lenses and are controlled by the same fissures Many vears of geological, geochemical and mineralogi
T'he crystal-bearing cavities are most common in the lowermost have led to a general understanding the special geolog

parts of the quartz lenses. structural and muneralogical/geochemical factors

U ug

(2) Mineralized clefts in country rock. These are charactenzed by Dodo deposit. Three essential factors have been revealed




Figure 8. (Quartz lens in a
crystal-bearing fissure at the
Dodo mine open pit, 1950,
Archives of E. Burlakov.

Figure 9. Workers opening a
crystal vug in a prospect pit at
the Dodo mine, summer of

(1) The Dodo deposit formed at greater depths than other
deposits of the Subpolar Urals. This great depth resulted in a
particular geochemical environment (fractionation of heavy and
light rare-earth elements, of elements differing in 1omic radius, and
of 1sotopes) during mineral deposition

(2) The peculiar geological and structural setting resulted in the
formation of a fluid regime which influenced the muln-stage.
polygenic, polycyclic processes of mineral formation.

(3) Concurrently with the formation of typical alpine-type clefts
in the deposit, there was an influx of chemical components that had
originated from deep-seated sources: potassium, fluorine, chlorine,
boron, mercury, arsenic, antimony, uranium and thorium. Conse-
quently the quartz crystal cavities in the deformation zone contain
as many as 30 additional accessory species. In addition, there are
commonly two or three generations of minerals such as titanite,
rutile, monazite, anatase, and brookite. These multiple generations
reflect repeated leaching and solution processes taking place al
intervals between paragenetic phases.

In those clefts located outside of the deformation zone, only a
simple mineral assemblage i1s typically present. reflecting the
general composition of the local country rock. Usually only S to B
mineral species comprise the assemblage, and as a rule are all of
one depositional generation

It can be concluded, therefore, that the large number of crystal
clefts in the Dodo deposit are intermediate in genesis between
hydrothermal quartz veins and true alpine-type clefts mineralized
solely by lateral secretion from the local country rock

MINERALOGY

Almost since their first discovery, the Dodo clefts and their
mineralogy have been investigated by many researchers: Lemlein
(1936, 1937, 1954 eic.), Schafranowsky (1937, 1944), Bukanov
(1961-1974), Malyshev et al. (1974), Kolbin (1977), and Juchtano
(1981). All of the more recent data on the mineralogy of the
deposit—{from 1984 to the present—are to be found in the scien
tific papers and production reports of the author of the present
article.
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1937. Archives of E. Burlakov.
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['he Dodo deposit exceeds all other deposits of the Polar Urals in
the richness and vanety of its mineralogy. At this writing, 62
different mineral species directly associated with alpine-type clefi
formation are known from Dodo. These species have been identi-
fied by various analytical methods, including chemical analysis
and X-ray and infrared spectroscopy. Below, only minerals of the
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Figure 10. Anatase crystals to 7 mm on schist
from the Dodo mine. E. Burlakov collection;
Stefan Weiss photo.

Figure I1. Anatase crystals to 4 mm partially
covering a milky quartz crystal. Andreas Weerth
collection: Stefan Weiss photo.

crystal-bearing parageneses—i.e., true cleft minerals—are de

scribed; of the minerals of the country rock, only those which

recrystallhized within the cavities (e.g., garnets, zircon) are listed
I'he paragenetic status of corundum and moissanite i1s question

able: these were discovered h}. different authors as xenoliths in the

country rock, but later also histed among the cleft minerals (e.g., by
Burlakov, 1989). Corundum is rare, being found intergrown with
the cleft minerals as 0.1 to 0.2-mm grains, pink to blue or green
Hexagonal moissanite—a high temperature/high pressure silicon
carbide known primarily as synthetic “carborundum.” a grinding
abrasive—was first found in 1974 by the mineralogist Soochoovoy
in dressed, pulvenized quartz crystal samples (grain size 0.1-0.5
mm) and 1dentified by X-ray analysis. It appears as green 1o pale
blue tabular crystals 0.1 o0 0.3 mm in diameter. However, the
author as of this wnting has dentified moissanite neither in the
country rock nor as crystals, nor with quartz crystals. Thus it is nol
o be ruled out that the 1974 moissanite formed or was introduced
during sample preparation.

A senes of secondary minerals (hemimorphite, cerussite, mala
chite and others) formed either during the last phase of cleft
mineralization or as weathering/oxidation products (Burlakov,
1989)

Below, all cleft minerals of the Dodo deposit are described in

alphabetical order

Actinolite Ca.(Mg.Fe*).S51,0,.(0OH)

Actinolite has not often been found in the Dodo deposit. It 1s
seen as pale green acicular crystals included in quartz, and as
aggregates ol tangled hlaments in birds-nest shapes (see also

tremolite)

Albite NaAlSi1.0.
Albite forms water-clear crystals twinned on the Albite Law, in

S1ZES 10

mm. These crystals are often found on the walls of

¥ M 1 i i N ® i i 5 i b . } il 2%
mineralized fissures, 1n association with apatite, anatase, chlorite

and adulana

CeCaY)(ALFe " Fe”)($10,)(0OH

Allanite-(Ce) 1s

Allanite-(Ce)
rare 1n the -.!I\'F"LIH:'! It 1s found n cleft fillings as

dark brown. tabular crvstals between 0.5 and | mm

Almandine (Fe " .CaMn")(AlFe").(S10,)
Gamet from the alpmme-type clefts of the Dodo deposi
compositionally a mixture of almandine and grossular: S8

¥ | i 2 . " - .
PTOSSUIAT. = 3% '\-\.}}‘h SSArTING ;‘_|'|'!:_"\-\.;1||,},|~:|1f_ L)

almandine, 37.4 .
the general formula (Fe.Ca, Mn;")J(Al Fe ' ) ($10 In the
schists and quartzites of the deposit one finds chlontized gamets as
(.52 mm crystals in the fissures. Gamets which have crystalhzed
in the clefts are much larger and fresher. Here are found well

developed, transparent crystals in sizes to / mm, with smooth

lustrous faces showing growth figures

Anatase 1O
Anatase 1s widespread in the deposit. It 1s found as nest-shaped
aggregates on the walls of mineralized hssures, as inclusions n

gquanrtz cry stals, and as overgrowths on quartz laces I'he average

size 18 2.5 mm: the maximum size 1s 1.2 cm. Most anatase

Crysia
crystals are of typical dipyrarmdal habit, although pmacoidal
crystals are also found. The color ranges from vellow-green to pale

blue and black: the luster wWdamantine to metalli

Ancylite-<(Ce) SrCe(CO,).(OH)yH.O

Ancylite-(Ce) was first discovered and described from Dodo in
1974 by V. V. Bukanov. This ancviite alwavs contains some Ca
substituting for Sr, and La and Nd substituting for Ce. It forms
dipyramidal crystals to 2 mm. The color i1s pale pink, pale yellow o

cream, sometimes with a waxy white overgrowth on the faces

Ancylite-(Ce) 1s found as crystal aggregates and as sprinklings on

the faces ol quartz crystals; associated species include anatase




fluorapatite and chlonte. A thus-far unnamed lanthanum and
neodymium-containing cerium calcium carbonate occurs intergrown
with the ancylite; this may be the Ca analog of ancylite-(Ce)

Anglesite PbSO,

Anglesite overlies galena as rough crystal aggregates and crusts

Ankerite Ca(Fe”* Mg MnuCO,)
Ankerite 1s rare, occurning as small (to S mm) crvstals grown on

the faces of quartz crystals

Arsenopyrite FeAsS
Arsenopyrite 1s rare at Dodo, forming 0.5 to 0.8-mn

intergrown with chalcopyrite

Azurite Cu:*(CO,),(OH)

Azurite 1s found as microcrystal aggregates and radial spherules
It forms inclusions in massive quartz near the clefts, and 1in quanz
crystals, apparently as an alteration product of tetrahedrite and

chalcopynite

Biotite K(Mg . Fe) AlS1.O. (OH)
Biotite 1s found in the clefis as (0.5 to 1-mm inclusions in quartz

crystals

Figure 12. Quartz crystals to 2.3 cm, with
acicular gray boulangerite and acicular, pale
yvellow rutile inclusions. E. Burlakov collection;
Stefan Weiss photo.

Boulangerite Pb.Sb.S
Boulangerite forms inclusions in the outer zones

crystals, as aggregates of tangled, threadlike crystals

oriented bundles of needles. The needles average 0.01 to

thick, and may be 5 ¢cm long. The color is steel-gray 1o blue
with a metallic luster. Associations include rutile. anatas

(Ce), chlornte and brookite

Brookite TiO

Brookite is found as inclusions in quarz crystals, as overgrowths
on their faces, and as fillings in the clefts, with calcite and anatase
The transparent crystals show a typical “alpine” hourglass-shaped
dark zone, the colors varying from dark brown to honey-yellow
the luster is brilliant and adamantine to metallic. These very brittle

crystals have an average size of (.5 mm thick and 1 x 2 cm across,
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Figure 13. Large brookite crystal, 4 cm, frac-
tured by tectonic movements, on calcite-cov-
ered matrix from the Dodo mine. Collection
and photo: E. Burlakov.

Figure I4. Transparent brookite crystal, 2 cm,
with “hourglass™ inclusions, on chlorite and
quartz from the Dodo mine. Private collection;
Max Glas photo.

gest one known to the author 1s 12 ecm along the ¢ axis!
crystals are usually found already broken in the clefts

[ Of recent tectonic movements, frost action, or blasting by
niners. Brookite also occurs

not uncommonly, as a secondary

overgrowth on rutile

Calcite CaCO
Calcite 1s found in practically every cleft. In the Dodo deposit,

four calcite generations have been distinguished. The first genera




Figure 15.
Brookite crystal
on matrix, 8.6
cm, from the
Dodo mine. Van
Scriver speci-
men; Jell Scovil
photo.

non, forming belore the beginming of quartz crystal growth
appears as massive gramns or pinacoidal crystals; it 1s opague, and
very dark brown to medium brown and yellowish

I'he second calcite generation forms simultaneously with quartz
crystals and grows n parallel with them. After later parnal
dissolution of the calcite, “sawtooth  crystals remain on the quanz
faces. The second calcite gencranion can also grow on the firsi
without essential changes i crystal form; however, contamination
by chemical impurities here 1s less by an order of magnitude. The
color of these calcites 1s generally white

'he third calcite generation crystallizes during and after the final
stages of quartz crvstallization. These calcite crystals are rhombo
hedrons sometimes weighing 100-200 kg, of white, lilac or lemon
yellow color, and to varying degrees transparent. Weakly colored
Or W |'h"i|_"- colorless, clean “lceland wrl._lin L 1}*-:.15,*~ O Oplic al i_4-4,||||“.

dirc ol unNncommaon

I'he fourth calcite generation crystallizes during the last phase of

cleft formation. These crvstals are of scalenohedral habit and are at

Figure 16. Fluorapatite crystal, 4.5 cm, on
chlorite schist matrix. This is among the largest
apatites vet found at the Dodo mine. E. Burlakoy
collection; Stefan Weiss photo.

Figure I7. Fluorapatite crystals, 4.6 cm, with
chlorite from the Dodo mine. Richard Kosnar
collection; JefT Scovil photo.




Figure 15. Bismuthian galena crystals (octahe-
dral overgrowths) epitaxial on galena, 3 cm,
from the Dodo mine. E. Burlakov collection:
Stefan Weiss photo.
most 5 cm in size. They are transparent and colorless, sometimes

weakly amethyst-colored, and contain goethite inclusions

Cerussite PbCO
(erussite forms red-orange needles to 2 mm long, resting on

crvstal faces of galena. calcie quartz and other minerals

Chalcopyrite CukeS

Chalcopyrite 1s precipitated onto quartz crystals in rregular
habits 1o a few cenuimeters, and as small, complex crystals to a
maximum size of 1.2 mm. It 1s associated with sphalerite, galena

and adulana

i‘hr}-.m'ullu (Cu-*,Al),H,51,0 |{;IH|_ nH.,O
Chrysocolla 1s found as bluish green spherules of radiating,

rough crystals encrusting chalcopyrite and tetrahednite

Cobaltite CoAsS

Cobaltite occurs rarely in the cleft filhngs with pyrite and
chlornte, as crystals of octahedral, cuboctahedral and tetrahedral
habits. Crystal sizes range between 0.1 and 0.5 mm; the color

vanes from black to medium-gray, sometimes with a pink patina

Cosalite Pb,Bi.S

Cosalite, like boulangerite, 1s found as inclusions in quartz
crystals, in tangled bundles of acicular crystals commonly intergrown
with small, equant crystals of bismuthian galena, as well as with
anatase, apatite and chlonte. The cosalite needles are between
0.005 and 1.5 mm thick, and reach 7 cm long. The luster i1s brightly

metallic, and the color is steel-gray with a bluish sheen

Chlorite Group

Chlornite from Dodo vanes chemically from an iron-rich
clinochlore to chamosite, and 1s one of the most widespread
mineral groups in the alpine-type Dodo clefts. Its crystallization
began before and ended after the phase of quartz crystal growth:
the late chlorite 1s found both as inclusions within quartz crystals

and as encrustations on their faces. Granular chlorite can fill up to

3% of the volume of the crystal clefts; this “sand™ is an
agglomeration of wormlike, elongated chlorite crystals from 2 to
I5 mm long, which break easily along cleavage planes to form
loose hexagonal platelets
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Clinozoisite Ca.Al(S10,).(OH)

Clinozoisite occurs as inclusions in quartz crystals. The length
of the transparent prisms can reach 1.5 cm; the color 1s gray-green
10 swamp-green. In some cases clinozoisite 1s partly or wholly

replaced by sernicite

I‘_pidﬂll‘ Ca.(Fe" AD.($10,)(0H)

Epidote 1s included in quartz crystals. It forms dull, long
columnar gray-green crystals. Small crystals of 1-5 mm are more
or less transparent: larger ones are usually strongly fractured and

opaque

Fluorapatite Ca.(PO,).F

Fluorapatite 1s found in almost every crystal cleft. Most com
monly 1t forms single crystals in chlorite sand, or crystals growing
in the fissures, in crystal-bearing vugs. Associations include quartz
crystals, titanite, adulana, anatase and calcite. The tabular or thin
platy crystals are greenish to pale blue. To be sure, fluorapatite does
not occur n the Dodo deposit in such large crystals as are found al
Puiva, where it may reach 10 cm in size. The average size of Dodo

apatite crystals 1s 1-2 cm, the maximum size being around 4 cm

Fluorite Cal
Fluorite 1s rare in the deposit. It 1s found in the chlonite sand as
irregular erains 1o 2 cm. usually colorless. sometimes with a weak

violet Linge

(salena PbS
Galena i1s commonly found in association with bismuthian

galena in the crystal clefts. Normal galena usually crystalhizes in a

Figure 19. Orange monazite with tabular brook-
ite and calcite, 2 cm, from the Dodo mine. E.
Burlakov collection; Stefan Weiss photo.

The Mineraling




cubic habit, as a first generation, on quartz, essentially before the
beginning stages of the growth of quartz crystals. Bismuthian
galena, with an octahedral habit, forms in the final stages of quartz
crystal growth. It makes equant skeletal crystals, often hoppered, to

5 cm, and 1s often encrusted with anglesite

Goethite FeO(OH)
Goethite 1s an alteration product of sphalerite, pyrite, pyrrhotite

or chlorite, and forms partial or total pseudomorphs after these

(old Au
Gold 1s seen very rarely as flat to equant grains to | mm in the

outer zones of quartz crystals

Gypsum CaSO,-2H.O
Gypsum is found in clefts having abundant sulfide mineraliza
tion, as transparent, pale blue, curved, hiliform crystals to | cm

ong

Graphite C
Graphite forms finely fohated crusts on quartz and calcite crystal

aggregates in clefts in carbonaceous phyllites

Hematite Fe,O
Hematite occurs in penipheral zones ol the deposit, as thin

hexagonal tablets to 5 mm

Hemimorphite Zn S1,0.(0H),-H.O
Hemimorphite forms white to yellow-white radiating aggregates
and mammullary crusts occurnng as inclusions in the quartz lenses

near the clefts and in quartz crystals accompanied by sphalerite

limenite Fe"'TiO

limenite 1s one of the most widely distnbuted minerals of the
deposit. It 1s found both in the chlorte sand and as inclusions n
quartz, calcite and apatite crystals. It 1s deposited as thin tabulas
crystals to 4 cm, black and lustrous, with faint stnatons on the

faces. limenite commonly replaces brookite, anatase and rutile

Kainosite-(Y) CaY.Ce).51.0,.(C0,)-H.,O

Kainosite-(Y) occurs in leached-out cavities once filled with first
or second-generation calcite; it 1s associated with albite, titanite
and chlorite. The crvstal habit shows a combination of rhombic
prisms and dipyraomids. Color 1s yellowish brown: the average

crystal size is around 0.5 mm, to a maximum of around 2 mm

Magnetite Fe 0,
Magnetite occurs in the cleft fillings with anatase, albite, titanite
and chalcopynite. It forms bnilliant octahedral crystals to 3 mm,

whose faces show sharp growth figures

Malachite Cu:(CO NOH)

Malachite 1s seen as radial aggregates and mammullary crusts 1o

5 mm thick. It 1s an alteration product of chalcopynite and

tetrahedrnite, but occurs also as inclusions in quartz crystals and n
massive quartz near the clefis.

Melanterite Fe'SO,-7TH.,O

Melanterite 1s uncommon. It 1s always of the magnesian vanety,
forming opaque white mammullary crusts and radial aggregates to
1.5 cm, associated with gypsum, calcite and pynite.

Meneghinite Pb, . CuSbh,S,,

Meneghinite occurs in the galena-quartz crystal paragenesis. It
forms six-sided, stepped, parallel-growth aggregates of thin acicu
lar 1o filiform crystals; the longest individual needles reach 2 cm,
with a thickness of up to 1| mm. The color is dull blue-gray
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Monazite-(Ce) (Ce LaNd. ThPO

Monazite-(Ce) 1s a charactenistic mineral in the neighborhood of
clefts in metasomatically altered rocks. In the quantz crystal zones
at Dodo 1t 1s found growing on gquartz faces, and in the chlorite
sand. Associated species include brookite, anatase, fluorapatite

titanite and boulangerite. The equant crystals, up to | mm

drrg
bounded by pinacowds: therr color vanes

Irivim pDale Jlow throw el

Orangc

Montmorillonite (Na.Ca), (AIM2).S51.0 (OH).' nH.O
Montmonllonite 1s found in the cleft filling n
compact gray-white masses. The clay miner;

onented inclusions in growth zones iIn m

Muscovite KALAISILO JOH)
Muscovite rarely forms leafy crystals
dominant vanety in the deposit i1s the fineiy divided s

]

15 found included in manv growth zones of quartz cnr

Orthoclase KAIS1,0

Orthoclase 1s common in the Dodo deposit as the
vanety adularia, especially in the crystal clefts mnside
bodies. The crystal habit 1s recognizable as a combination
rhombic prism and the pinacoid. Average crystal size 1s about
Iranslucent through milky white adulana

with titamite, fluorapatite, chlonte, sphalerit

Parisite, Sr-analog

In the Dodo ~h'|;“~*-.-1 da lype Ol pansite occut
but 1t may well correspond to a hitherto unnamed strontium analog
of pansite-<(Ce), formula (5r,.Ca, NCe, JLa, Nd, Pr, LI FNCO
The pansite analog forms tabular hexagona prisms, frequently
with corroded edges. having a strong cleavage along [((0] ), and
varying in color from pale brown to yellow-brown. The mineral
crystallized during the final growth phase of the quartz crystals
and 1s to be found on their outer faces. It 1s also found in fissures 1
hydrothermally 'lk'-.'l"1'.'-]"'l“~i'L:- sChist, associated with ancylite ina

tase, fluorapatite and boulangerite. The crystal sizes reach only

L

0.5~1 mm

Piemontite Ca.(AlMn" Fe"),($0,,(0H
Piemontite is rare. In the filling of one crystal cleft, tiny prisms

to U.6 mm were observed

Prehnite Ca ALSHLO JOH)

Prehnite was found in a cleft as transparent, pale green, rounded

Figure 20. Flawless chunks of industrial-grade
quartz are carefully cobbed out by a techni-
cian. k. Burlakov photo.




Figure 21. Smoky quartz gwindel cluster, 18.5
cm, found at the Dodo mine in 1974, Van

Scriver collection: JefT Scovil photo.

Figure 22. Quartz gwindel, 7 cm, from the
Dodo mine. Private collection: Stefan Weiss
photo.

Figure 23. Quartz gwindel, 5.8 cm, from the
Dodo mine. Van Scriver collection; JefT Scovil
photo.




Figure 24. A beautiful “closed” gwindel of

quartz, 4.5 cm, from the Dodo mine. E. Burlakoy

collection; Stefan Weiss photo. Figure 25. Smoky quartz gwindel, 6 cm, from
the Dodo mine. Van Scriver collection; Jeff
Scovil photo.

Figure 26. Smoky quartz gwindel, 9.3 cm, from
the Dodo mine. Van Scriver collection: Jeff
Scovil photo.

Figure 27. Smoky quartz gwindel, 15.1 cm,

from the Dodo mine. Bill Shelton collection:
JefT Scovil photo.

crystal aggregates to S mm, n association with calcite, sphalerite

and fluorapatite

Psilomelane

Psilomelane, a mixture of manganese oxides, forms black

INn COoOmbpinalio?

dendnites on the faces of quartz and calcite crystals. Not uncom

z¢ barely exceeds

monly 1t appears as compact earthy masses in mineralized fissures
lound Irag i"_j".'11 o) If'il.l-._'ll - ['l 10O MO

Pyrrhotite Fe, S

Pyrrhotite is widespread in the deposit. In the crystal clefis,

Quartz M0

types have been identified. The first type i1s columnar, barrel
shaped crystals measuning up to 6 x 10 x 15 cm; these are usually

in part hmomtzed. The second type i1s thin, hexagonal, platy

: . . a few hundred
crystals to | cm, as inclusions 1in or encrustations on calcine

: or two tons are not unusual |
crystals. Typical associations are chalcopyrite, sphalerite, galena,

; ¢ the most part. is pseudohexagonal with equal development
chlorite and fluorapatite ' ' ep———— |

ind a dominance of prism over rhombohedral f:
Pvrite FeS in the “n Ipine cleft hatit. The crystals are

Pynite 1s also wadespread. It 1s hikewise found as inclusions in or [ watic, with an average length/width ratio of

overgrowths on quartz and calcite crystals. The dominant form 1s coloring of the crystals is preponderantly pale




Figure 28. Titanite crystal cluster, 2.5 cm across,
from the Dodo mine. Pljaskov-Van Scriver speci-
men. Wendell Wilson photo.

Figure 29. Titanite twin, 3.3 cm, with chlorite on matrix from the Dodo
mine. Private collection; Stefan Weiss photo.

Figure 30. Titanite twins on
schist from the Dodo mine,
1.7 em. Van Scriver collection;
JefT Scovil photo.




Elements
Gold Au
Graphite C

Sulfides
Arsenopyrite FeAsS
Boulangerite Pb.Sb.S
Chalcopyrite CuFeS
Cobaltite CoASS
Cosalite Pb.B1.S
Galena PbS
Meneghinite Pb,.CuSb.S,,
Pyrrhotite Fe, .S
Pyrite FeS
Sphalenite (ZnFe)S

letrahedrite (Cu,Fe Ag.Zn),.5b.5

(O xides, Hydroxides

Anatase ho
Brookite O
Goethite FeO(OH)
Hematite Fe.O
[Imenite Fe-"ThO
"'-1.1;_'?11.‘;!1&' Fe O
Psilomelane Mn-oxides
Rutile 10
Fluorides
Fluorite Cal

Carbonates

Ancylite-(Ce) SICe(iCONVAOHVH.O

Ankernte Ca(Fe* Mg MnxCO,)
Azurie Cu(CO,)(OH)

Calcite CaCO

Cerussite PbCO

Kamosite-(Y) Ca.Y.Ce).51,0,4C0,)H.O
Malachite Cu:(COMOH)

Parisite analog (Sr.CapCe.LaNd.Pr)|F.HCO,),]

Smithsonite ZnCO

absolutely colorless “rock crystal” 1s not uncommon. Colorless
crystals are mostly found in clefts associated with the quarz lenses
and diabase intrusions. Crystals from clefts in the schistose country
rock show a smoky coloring. Dark smoky quartz is not charactens
tic of this deposit and 1s only rarely encountered

Still rarer 1s amethyst, in scepter growths on columnar quartz
crystals. The size of the amethyst crystals averages only 5-8 mm,
and never exceeds 2 or 3 cm. Commonly, this amethyst contains
inclusions of platy or acicular goethite crystals

Muluple phases of growth, dissolution and regeneration are
typically seen in the tension fissures of the deposit. Flattened,
distorted, doubly terminated crystals, crystals with solution pits on
their faces and edges, and skeletal crystals are all charactenstic ol
the Dodo deposit. Fairly common also are large twisted crystals
(gwindels) and crystals with “white stripes™ (fadens). The gwindels
are most often found in small pockets and mineralized fissures
along the flanks and upper horizon of the Dodo deposit. The Dodo
gwindels are somewhat smaller in size than those from the nearby
Puiva deposit. But only the Dodo mine has produced clusters of
three to six quartz gwindels on matnx.

The quartz crystals commonly contain impurities to a varying
extent. Included fragments of sencite schist are most common,
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Table 1. Minerals of the Dodo deposit.

Sulfates
Anglesite PbS0
Gypsum CaS0 .- 2H.0O
Melanterite Fe'*SO.-TH.O

Phosphates

Fluorapatite Ca.(PO.)]
Monazite-(Ce Ce laNd. ThPO
Xenotime-( Y Y PO

Silicates

Actinolite Ca.(Mg Fe ") .51.0..10H)
Albite NaAlS1L0O
Allanite-(Ce CeCaY)AlLFe: Fe (S10 . 30H
Almandine Fe ' .CaMi ALFe 510, )
Biotite K({Me. Fe).AlS1,OUOH
Chamosite (Fe** Mg Fi ALSLADO (OH.O
Chrysocolla (Cu* Al H-S1LOAOH),'nH.O
Clhinochlore Mg Fe AKSIL.ANO JOH
Clinozoisiu Ca.AlL(S10,)(0H
Epidote Ca.lke ALaSiO) OUH
Hemimorphite n Si.040H).-H.O
Kamnosite-( Y CaiYCe)S51.0.4CO.-H.O
Montmonllonite (Na.Ca AIMe) .SLO. JOH). nH.O
Muscovile KALAISLO . AOH
Orthoclase KAISLO
Piemontute CalAlMn" Fe S1O0.0.00H
Prehnite Ca.ALS1LO JOH
Quanz S10
Rectonic clay mineral (mica/smectl
Schorl NaFe:AL(BO,).S51.0..(OH
NMomsonite Ca.NalALSLO, . |-6H.0
INtanite CahisiO
Iremolite CaMeS1LOJUOH
Zircon ZrS$i10
Zoisile Ca. AlASI0H.00H)
along with inclusions of other cleft minerals. Aesthetic “composi
tions” can result, which resemble landscapes. The minerals whicl

most commonly form inclusions within the quartz crystals o
overgrowths on their faces are chlorite, muscovite (sencitic), rutile
brookite, anatase, calcite, titanite, epidote, ilmenite, pyrite, cosalite

boulangenite and ancylite-(Ce)

Rectorite
Rectorite clay forms leafy pale green, 1-2 cm aggregates on the

faces of quarz crystals

Rutile TO

Rutile 1s not wadely distnibuted as a primary muneral in the Dodo
deposit; only on the western and southemn flanks are found 1solated
crystal clefts containing primary rutile. But this rutile differs
strongly from that in other deposits. Its color 1s white through
grayish white (1), and the luster 1s silky. Fibers less than 5 microns
thick may be up to 10 cm long. Primary rutile forms asbestiform or
cottony aggregates either filling spaces in quartz or calcite druses
or as inclusions n the crystals. Not uncommonly rutile occurs as
parallel groups of fibers which, as inclusions, give quartz crystals a

shimmering mulky turbidity resembling a cat s-eye effect. Thus




mineralogists refer to rutile from Dodo as “asbestiform,” while
collectors call it “cottony™ rutile

Secondary, yellow to red-brown rutile is commonly found in the
deposit, associated with anatase, brookite, ilmenite and titanite

Smithsonite ZnCO
Smithsonite has developed as an alteration product of sphalerite,
as white through whitish gray, opaque crystalline aggregates and

Crusts

Sphalerite (Zn.Fe)S

Sphalerite, like rutile, i1s found more commonly on the southern
and western flanks of the deposit, where it makes lustrous black
tetrahedrons to 1.5 cm (exceptionally to 5 cm). It occurs intergrown

with calcite, chlorite, chalcopyrite, pyrrhotite and quartz

Tetrahedrite (CuFe,Ag.Zn),.Sbh,S

Tetrahedrite occurs in the cleft fillings and as inclusions In
quartz, in small tetrahedrons, and as massive grains to 10 cm
Associations include chalcopyrite, galena and quanz.

Thomsonite Ca,Na|Al.Si1.0,,]-6H.0
Thomsonite occurs in the cleft fillings as transparent, platy
crystals to 2 mm

Titanite CaTiSi10

ltanite is common, especially in clefts in diabase and greenschist
The average crystal size 1s about 2 cm, but the largest crystal
known to the author 1s 16 cm long (!). Titanite forms complex,
sharp, platy crystals in V-twins, and also in the typical alpine
“sphene™ habit. V-twins making distinctive little “shoes™ are typical
of Dodo. The color ranges from pale to dark brown, reddish brown,
brown, yellow-green, blue and colorless. Blue titamite contains an
order of magnitude more yttrium than does titanite of other colors

Commonly one sees color zoning in which the pyramids and
pinacoids are green or yellowish green, and the prnisms reddish
brown or dark brown (resulting in a kind of “hourglass™ pattern)
Titanite occurs intergrown with fluorapatite, calcite, adularia and
other cleft minerals

Tremolite Ca,Mg.Si,0,,(OH)
Tremolite 1s encountered only rarely. It 1s found in cleft fillings
as cottony aggregates of threadlike crystals with a grayish white

color.

Tourmaline Group

Tourmaline 1s observed as acicular inclusions of black schorl in
quartz crystals and also loose in the cleft fillings (with asbestiform
rutile)

Xenotime-(Y) YPO,

Xenotime-(Y) forms brownish yellow, prismatic crystals to |
mm associated with anatase, ancylite-(Ce), brookite, cosalite,
calcite and other minerals.

Lircon ZrSiO,

Zircon occurs in the cleft T_!“!H;_‘\ as prisms to | mm ol :‘_‘Td_‘-hh
pink color. Together with this recrystallized zircon, a clastic zircon
(as gray rounded grains) is found in the country rock of the deposit,

as the probable source material for the “regenerated™ zircon of the

Loisite Ca,Al(S10,),(OH)
Zoisite 1s found 1n the lower part of many quartz vugs, as gray

green prisms to 2 cm long
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THE Puiva DEeproSsIT
SUBPOLAR URALS, RUSSIA

Evgeni V. Burlakov*
Urals Geological Museum
19 Kuibyshev Street
620219 Ekaterinburg, Russia

The Puiva mine in the Subpolar Ural Mountains is an
extraordinary Alpine cleft-type deposit which has yielded
the world’s finest specimens of ferro-axinite, world-class
quartz gwindels, excellent titanite crystals, and a variety of
other species. It is currently being mined for specimens as
well as for industrial-grade quartz.

INTRODUCTION

Incredible specimens of ferro-axinite and smoky quartz gwindels
have been available on the Western mineral market since around
1992, when they first appeared at the Tucson Gem and Mineral
Show (Moore, 1993). Although the deposit was discovered In
1936, it was not until 1991 that mining efforts began to focus
specifically on specimen recovery.

The Puiva deposit 1s situated in a remote area of the Tyumen
Oblast, in what 1s known as the Beresovsk district of the autono-
mous Chanty-Mansijsk region. The Dodo mine is 10 km to the
north, and the town of Saranpaul 1s about 100 km east-southeas!
The mine site 1s near the crest of the Subpolar Urals (a range
connecting the Polar Urals to the north and the Northern Urals on
the south). The highest point in the immediate neighborhood is
Mount Kobyla (1386 meters). The topography is typically Alpine
and very rugged, with a severe climate. Summer 1s short and cold,

*Formerly Chief Geologist at the Puiva deposit, and part of the
Polar Urals Exploration Program.
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with thick fogs and frequent rain showers. In winter, strong storms
with heavy snowfalls are common

I'he Puiva deposit i1s exposed on the surface over an arca
measuring approximately 1 by 1.5 km, at an altitude of 600 to 850

melers

HISTORY

The mineralization at Puiva was discovered in 1936 by the
Soviet prospecting agency NKOP-Trusts #13. During the pre-war
years (1937-1941) the extent of the deposit was investigated, and
near-surface quartz crystal pockets were exploited, solely for
piezoelectric quartz. Approximately 100 tons of quartz crystals
were recovered

The site lay abandoned for the next 20 years, but a new stage of
development took place in 1961-1975. Successful exploration for
crystal-bearing zones resulted in the opening of opencast workings
as well as underground mining. Crystallized quartz for industnial
use was the chief matenal sought, piezoelectric quartz being
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Figure I. The village of Puiva and the Puiva
mine site at the head of the valley (left), late
June 1987. Burlakov photo archive.
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. 4P o Figure 2. General geology of the Alpine-type

i L quartz deposits in the Subpolar Urals (after
-\_\ LapChE 77 “$1 Bukanov, 1995). (1) Granite gneiss dome—
Proterozoic, (2) Central schist/greenstone zone,
(3) Large shear zone—the Ural Transverse
Faults, (4) Local thrust fault structures, (5)
Ural Divide (watershed).
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Figure 4. Recording drill core data at the Puiva
mine site, with fresh August snow nearby, 1987.
E. Burlakov photo.

merely a byproduct. During this period about 120 tons of quartz
crystals were taken out

I'he third stage of development, beginning in 1974, saw the
production of transparent masses of quartz from quartz veins. From
1974 10 1987 a total of 228 tons of subhedral quartz crystals and
2,300 tons of anhedral “lens™ quartz were removed. In 1987 the
author estimated the remaining reserves of piezoelectric quartz,
crystal quartz and vein quartz for the Soviet State Commission for
Raw Matenals. Updated to 1999, the best estimate is that, with
mining now at a depth of 650 meters, there are a few hundred tons
of quartz crystals still to be recovered

It can be said that since 1991 a fourth stage of development has
been under way. Collector specimens and faceting grade matenal
became an important focus of mining. Prior to 1991, mineral
specimens for collectors had been saved only incidentally and in
small quantities. But since then, crystal pockets containing ferro
aximte and rutilated quartz have been systematically sought and
exploited. At the present ime, the area designated as Block #12 1s

being mined exclusively for specimens.

GEOLOGY

'he Puiva deposit 1s located in the southem part of the Neroika
quartz-vein field. Country rocks consist of Middle Riphean (late
Precambrian) sediments of the Puiva Senes which have been
subjected to greenschist-facies and epidote-amphibolite-facies meta
morphism. The schist sequence is intruded by numerous dikes of
widely varying composition, from felsic to mafic. Diabase dikes
are the most common

_f?ﬂ'*t y
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To the east the deposit 1s bounded by outcrops ¢
quartzites and conglomerate of the wester
Syncline. To the west and southwest the area
tectonic faults of the Neroika tectonic zone. On the
sublatitudinal projection of the Keftalvk granitoid ma
Ordovician age. The deposit iselt 18 1in sediments «
schist sequence (R2pv2) in the brachyanticlinal core,
ments of the schist quartzile sequence IR.';H 1) of the Pun
on the anticlinal flanks. The upper schist sequence consists
finely banded, phyllite-like quanz-sencite schist witl
lions ol ‘L[‘unt1|h1rhk greenschist. The schst quartzile
consists of interbedded albite-sencite quartzite-sc

Faults in the area vary in age, morphology
movement. They have been categonzed as pre-
and post-ore with respect to the formation
faulting consists of diagonal shears and Kinks

T'hree roughly parallel crystal-bearing zones have been recog
mzed: the Western, Central, and Eastern Zones. The width of thes:
zones totals 150 to 300 meters; the length extends to about | km
I'he three zones are '-f]‘uihlh‘d from each other ﬁh_a S0 1o 150-meter
wide barren zones. The most extensively de ‘.-,'|H[l1'~1 and the
productive of the zones 1s the western one; within it are
trated most of the major quartz crystal occurrences 1in
area. Ferro-axinite pockets have been opened in the
northern flanks of this zone

Quartz veins in the Puiva deposit generally strike north-south t«
NNE-SSW and dip at 5° 1o 30°, They can be divided structurally
and morphologically into three basic types

(1) Lenticular quartz masses with shear zones subparallel to tl

|

bedding planes of the schist, and dipping gently (5°-207) or ste

(50°-70°) 10 the west. Quartz veins of this type extend 5 1o 30




Figure 5. The author, while working as mine
geologist at Puiva in March 1985, with a huge

cluster of quartz crystals.

meters along strike, 2 to 10 meters down dip, and are 20 10 30 cm
thick. They are not crystal-bearing.

(2) Quartz veins oriented approximately perpendicular to the
bedding plane and dipping 20° to 60° west or east. Veins of this
type are 3 to 10 meters along strike, 1.5 to 4 meters down dip, and
20 to 30 cm thick. Their lower zones usually contain quartz crystal
pockets formed in tension gashes and fault pockets. surrounded by
hydrothermal alteration aureoles. Within this type of vein are found
the quartz-poor open pockets containing ferro-axinite crystalliza-
ton.

(3) Complex quartz lenses with “fracture clefts,” found hilling
tectonic fissures and incorporating loose chunks of country rock. In
size they measure 10 to 30 meters along strike, 3 to 7 meters down
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dip and are up to 5 meters in thickness. Lenses of tius type are
ordinarily crystal bearing and contain the largest crystal pockets. In
fact, each lens commonly contains at least three crystal pockets

On the average, the Puiva clefts contain an order of magnitude
fewer quartz crystals than the crystal-bearning clefts encountered in
the nearby Dodo mine. “Small™ veins usually contain less than 30
kg of quartz crystals; medium-size veins yield 300 kg to 1.5 tons
The largest vein yet opened in the deposit (lens no. 31/36)
delivered 50 tons of quartz crystals; the next largest produced 28
tons: other large veins have yielded somewhat less than 20 tons
each

Aside from the presence of so much ferro-axinite, the Alpine-
type mineralogy of the Puiva clefts differs very hittle from the




Figure 7. Types of quartz lenses and
clefts in the Puiva deposit (east-west sec-
tions). Key at bottom: (1) quartz-sericite
phyllite’hydrothermal leaching zone, (2)
Diabase (a) and Albitophyr (b) intru-
sions, (3) Cleft-forming shear zones (a)
and independent fissures (b), (4) Milky
quartz lens (a), transparent quartz bor-
dering clefts (b), (5) Tvpes of quartz
veins and clefts: (I) Massive quartz lenses,
subparallel to schist bedding plane, (II)
Crystal-bearing structures with typical
leaching zones, perpendicular to schist
bedding plane, (II) Folded-over struc-
tures with partially recrystallized quartz
lenses, often containing quartz lenses,
often containing quartz gwindels. (6)
Crystal-bearing clefts and pockets.

Figure 6. Geology of the Puiva area. (1)
Ordovician quartzites and conglomer-
ates, (2,3) Schists and quartzites of the
Puiva Series, (4) Contacts, (5) Margin of
crystal-bearing zones, (6) Faults, (7)
Dikes, (8) Crystal-bearing quartz veins,
(9) Ferro-axinite zone, (10) Crystal-bear-
ing zones (W = West, C = Central, O =
East).




Figure 8. Russian geologist extracting smoky
quartz crystal clusters from a pocket in the
Puiva mine, 1995, E. Burlakov photo.

mineralogy of the Dodo deposit clefts (Burlakov, 1995). However
al Puiva fluorapophyllite sometimes substitutes for chlorite in the
pocket fill, amounting in some cases to 30% or 40% of 1otal pocket
volume

As 1n the Dodo deposit, crystal pockets at Puiva fall into thre
categones, the first two being most common

(1) Pockets contained within quartz lenses

(2) Mineralized fissures and clefts in country rock

(3) Mineralized fracture zones

As already mentioned, the crystal-bearing quartz veins of the
Puiva deposit are typical of Alpine cleft-type mineralization
However, as at the Dodo mine. the author’s investigations suggest
that the larger veins are intermediate between hydrothermal and
Alpine-type. A detailed discussion of the formation of Subpolar
Urals Alpine-type cleft deposits may be found in Bukanov (1974)
and Burlakov (1989) (see also under “Paragenesis™ in the compan

on article on the Dodo mine, page 431-432 in this issue)

MINERALOGY

I'he Puiva and Dodo deposits have long been recognized as
among the most remarkable occurrences in the Subpolar Urals
I'hey are also among the largest deposits, and have been worked for
over 60 years. The commercial recovery of collector specimens has
yielded examples of ferro-axinmite and quartz which may well rank
as the finest in the world, to say nothing of the substantial number
of other Alpine mineral species that have been recovered in good
crystals. Thus far the Dodo mine has produced 54 cleft minerals,
and the Puiva mine has yielded 53. As of 1984, very little attention
had been paid to the mineralogy of Puiva; only 40 species had been
recognized, and none had been analyzed. Consequently the author’s
own publications (Burlakov, 1989, 1997, and the current report)
remain the only sources of information on Puiva mineralogy
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I'he distinctive aspects of Puiva mis

ds ]l.\fill-.‘\'\

(1) Zeolites and fluorapophyllite are very common
leposit in the Polar and Subpolar Urals contains such a
minerais
Pyrrotite 1s widely
al ron sulfide elsewherc
) Ferro-axinite 1s common in the Puiva crystal pockets (other
) minerals such as datolite and tourmaline are not common)
}) Rutile 1s uncommon at Puiva, and brookite and anatase are
inknown. And vet, other titanium munerals such as ilmenite and
Litanite are fairly common
lable | hists only those cleft/vein species from Puiva which have
been chemically and structurally analyzed. Among them are some
species only recently wdentified by X-ray analysis, such as synchisite
I'he following descriptions cover only those minerals which are
ol collector interest, or are particularly charactenstic of the Puiva
deposit. Minerals which are essentially identical in appearance
composition and distnibution to those found in the Dodo deposit are
excluded: see Burlakov (1995) or the companion article in this

' i
Aol

Actinolite Ca.(Mg.Fe~).51,0,(0H)
Actinolite 1s found fairly commonly in the deposit; it is espe
cially charactenstic in the ferro-axinite zones. Matted or jumbled

aggregates ol acicular crystals of actuinolite are found as cleft

fillings, and fibrous or needle crystals as inclusions in quanz; the

inclusions are umformly distnbuted through the quartz crystals,
and give them a greemish color. Sometimes, parallel bundles of
actinolite crystals in quartz produce in the quartz a “cat’s-eye”

ertect




Almandine (Fe”' .CaMn"” Mg).(AlFe™).5.T1),0

Gamet from the Puiva clefts looks identical to that from the
Dodo deposit—transparent red rhombic dodecahedrons to 7 mm
but differs chemically. The almandine portion amounts to 51.4%
(Dodo: 58.3%); spessartine 18.4% (Dodo: 4.0%); andradite 18.2%
(Dodo: 0% ); grossular 10.6% (Dodo: 37.4%). The generalized

formula i1s (Fe ' Ca, -Mn Mg, . (Al Fes ) Thg 0515 0605 0

Figure 9. Ancylite-(Ce) crystal cluster, 0.45
mm, from Puiva. SEM photo by E. Burlakov.

SrCe(CO,),(OH)H.O
Ancvlite-(Ce) was first found at Puiva by the author in 1985. It
s 0.1 10

Ancylite-(Ce)

forms gray, colorless or pink pointed pyramidal crysta
(.5 mm n size. The chief habils are highly elongated rhombic
dipyramids or a combination of rhombic prisms and dipyramids
Chemical analysis yields the formula (5r, ,,Ca, 5, ), C€, ola, .Nd,

Proos); olOHACO,),]. Ancylite crystallized during the last stages of

the growth of quartz crystals, and 1s associated with chlonte,
apatite, utanite, calcite, fluorite and kainosite. In the final phase of
ancylite formation, pynte crystallhized as uny cubes on the ancylite

crystal faces

Breithauptite NiSb

Breithauptite was discovered by the author in several tension
gashes, as roughly 1sometnc, reddish gray crystals, in contact
zones with galena and chalcopyrite. The cobalt content varies
widely between clefts (from 0.6 1o 2.3% by weight), and the
bismuth content reaches 4.1% by weight. The generalized compo
sItion 15 (N1, 67C0n 0 )1 il S e e Bl e ASo o1 )

Calcite CaCO

Calcite i1s found in almost all of the clefts. It makes extremely
aesthetic crystal specimens, and is outstanding collector matenal
Of all the Subpolar Ural deposits, Puiva offers the greatest variety
of calcite crystal habits, consisting of vaned combinations of
simple forms. Calcite grows during all paragenetic stages in the
clefts, beginning earlier than quartz and ending later; in the Puiva
deposit (alone) there are six generations of calcite. Usually crystals
are found in the lower part of a clefl. Average crystal sizes are n
the 5 to 10-cm range, although single crystals can reach a weight of
100 kg. The colors are remarkably vaned, from milky white
through pink and brown. Not uncommonly, wholly transparent
varieties of the “lIceland spar”™ type (third generation) are found.

Fhe Mineralogrcal Reoord, volume 30, November—Dveoember, |99

Chabazite (Ca, . K. Na)JALSLO,IF12H.O
Chabazite 1s found filling clefts and himing the walls. Rhombohe
drons to 2 mm form crusts and efflorescences on quartz and calcite

crystals

Chalcopyrite CuFeS

Chalcopyrite crystals to 1 or 2 mm are common in the clefis
Rarely, crystals can reach a few centimeters. In 1986 a crysta
measurnng more than 10 cm was found: 11 1s presently in Moscow

Fersman Museum

Datolite Ca.B.S1.040H)
Datolite forms rounded crvstals to S cm and granular masses i
”'IL' ‘-rhiu cCS |"'|T.':"-4\L'i'|'! L{I.:.HT/' cry ‘-T.I.l'N ( '!'-il-l' ranges irnmm [".[I: 'x,'ll:'u.h

o IMIL ereen and colorless

Ferro-axinite Ca.Fe”AlLBS1LLO,(0OH)

Ferro-axinite from Puiva has been world-famous since the
beginning of the 1990's, with many specimens being shows
prominently at important exhibions and available for sale ai
shows. In terms of size, beauty and quality, ferro-axinite specimen
from Puiva are without peer in the world

I'he history of Puiva ferro-aximite began in 1984, when, during

work on the 705-meter level of the extreme northwestern Exten
sion 14, a ferro-axinite cleft was accidentally discovered. The clefi
measured SO cm by | x 1.5 meters, and contained about 30 kg of
ferro-axinite, along with 50 kg of low-quality quartz crystals
E'\U..‘[‘!l lor a tew Lhine specimens the lll_;,Llll*. Ol the 1ermo-axiniti
was not high, so this first ferro-axinite discovery sparked no specia
interest among collectors

During the [‘H.‘.'h'uf 1985-1987. a detalled reconnaissance of a

Figure 10. Ferro-axinite crystals to 8 cm, on
matrix with tremolite, from Cleft 10/39, Puiva.
E. Burlakov collection; Stefan Weiss photo.

.
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Figure 11. Ferro-axinite crystals on matrix,
15.2 ecm, from Puiva. Collector’s Edge speci-
men; Jeff Scovil photo.

Figure 12. Ferro-axinite crystal cluster, 7.2 cm,
from Puiva. Rock Currier collection;: Wendell
Wilson photo.

Figure 13. Ferro-axinite crystal on matrix, 4
cm, from Puiva. Richard Kosnar collection.




Figure I4. Ferro-axinite crystal, 4.7 cm, from

Puiva. Richard Kosnar collection: Jeff Scovil
photo.

Figure I5. Ferro-axinite crystals on orthoclase
(adularia) crystals, 13.4 cm, from Puiva. Ulrich
Burchard collection; Wendell Wilson photo.

s ——————

Figure 16. Ferro-axinite crystal, 3.8 cm, from

Puiva. H.-J. Wilke specimen; Wendell Wilson
photo.

Figure 17. Ferro-axinite crystals partially cov-
ered and included by chlorite, 8 ¢cm, from
Puiva. E. Burlakov collection and photo.




hydrothermally mineralized greenstone zone with ferro-axinite
clefts was undertaken, and the zone was pursued to a depth of 200
meters. This zone proved to be not very productive of quarz
crystals, and was judged unpromising for future work. But in 1990
the author succeeded in co-ordinating 1ts development with an
ongoing research project on the north flank of the western crystal
bearing zone, where ferro-axinite mineralization occurs

I'hen the author was called away on other business: and two
months later, an extraordinary 1.5 x 9 x 15-meter ferro-axinite clefi
(# 10/39) was discovered. From this cleft were taken more than
200 kg of ferro-axinite specimens of the highest quahty. The
greater par ol this matenal was I||1.'j..‘u||‘_-. collected and taken out of
the country. Up to the present time, five more ferro-aximite clefts
have been discovered, but neither for quality nor quantity of then
materials are they comparable to Cleft 10/39; only here have ferro
axinite crystals reached sizes of 20 cm and more—and these of
outstanding quality. Here, 100, occurred adulana, calcite, fluos
apophyllite and quartz intergrewn with the ferro-aximite. In adds
tion the cleft produced epidote, clhinozoisite, titanite, datolite, pink
fluorite, fluorapatite, actinolite and chlorite

Flawless, transparent and fracture-free axinite crystals can occa
sionally reach sizes of more than 3 cm, but the central areas of the
largest crystals are often full of tension cracks, and faces show
rounded dimples of intergrown chlorite. Almost all ferro-axinite
crystals contain actinolite needles in varying amounts; some are so
pervaded with these that the ferro-axinite takes on a silky appear
ance. The colors of the ferro-axinite vary from cleft to cleft. The
most beautifully colored crystals are the wviwlet-brown to hilac,
strongly pleochroic ones found in Cleft 10/39. On the ceiling of
['unnel 40 the ferro-axinite color was tea-brown, sometimes with a

vellowish schiller

Fluorapatite Ca,(PO,).|

Fluorapatite is widely distnbuted in the Puiva deposit. In aimost
every cleft one can find millimetric crystals; larger (centimetrnic)
and well-developed crystals are very much rarer. The most beauti
ful fluorapatites, as far as the author knows, ever found in the
Subpolar Urals came from the Puiva mine: colorless, pale bluish o
pale greenish, transparent tabular crystals from 4 to 7 cm! Fairly
commonly, fluorapatite crystals display visible zoning, the zones
bounded by chlonte inclusions. Fluorapatite i1s often intergrown
with quartz, utanite and calcite: most commonly 1t 1s found as

floater crystals in chlorite sand

Fluorapophyllite KCa,S1,0,,(FOH)-8H.0

Fluorapophyllite 1s found only in the deep levels of the deposit,
where it sometimes fills up to 30% of the volume of clefts. It is
found encrusting quartz crystals or entire cleft walls, or filling
spaces between quartz or calcite crystals, which it “cements.”
Apophyliite crystals show a dipyramidal prismatic habit; their size
typically ranges from 3 to 10 mm. In a single mineralized fissure in
diabase, zoned pale pink crystals to 3.5 cm were discovered. Most
commonly, fluorapophyllite is water-clear, and colorless or pink
I'his fluorapophyliite i1s fluorine-rich; only one analysis has shown
a significant hydroxyl component in addition to fluorine

Fluorite CaF

Fluornite 1s common in the axinite-bearing zone, where it occurs
as well-formed pink octahedrons with fluorapophyllite. Crystal
sizes reach 1.5 cm. Fluorite also is found as masses to 3 cm,
intergrown with calcite and adulana

Heulandite (Ca, . NaK),JAlLSi..0..]'~24H.0

Heulandite i1s found as transparent, tabular or equant crystals
reaching 1.5 cm and filling clefis
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Figure 18. Fluorapatite crystal, 3.3 cm, from
Puiva. Tom Gressman collection; Wendell Wil-
son photo.

Figure 19. Fluorapatite crystal, 3.5 cm, from
the Puiva mine. E. Burlakov collection and
photo.

Figure 20. Pink fluorite crystals (octahedron +
trisoctahedron forms) to 6 mm, with fluor-
apophyllite, from Puiva. E. Burlakov collec-
tion; Stefan Weiss photo.




Figure 21. Kainosite-(Y) crystal, 0.35 mm, with
pyrite crystals, from Puiva. SEM photo by
E. Burlakov.

Kainosite-(Y) Ca,(Y.Ce).51,0,,4(C0O,)-H.O
Kainosite-(Y) occurs at Puiva in two different parageneses

Kamnosite (1) 1s found as a cleft hillhing with chlornte and fluor

apophyllite, and on terminal faces of quartz crystals, where it may

be intergrown with ancylite; in these cases, pyrite occurs as a stll
later growth on the two rare-earth species. Kainosite (I) makes
obelisk-shaped pyramidal crystals of a more flattened habit than
for kainosite from Dodo. These crystals are white, yellowish or
colorless

Kainosite (II) is found as transparent | 1o 2-cm crystals (!),
intergrown with pyrrhotite and calcite. The best specimen is in the
Fersman Museum (Moscow). Kainosite (11) 1s dazzlingly vellow,
and 1t differs from kainosite (1) in the rare-earth element composi
tion: after yttrium and cerium, samarium and neodymium pre
dommate mm kamosite (ll), while dysprosium predominates in

kamosite (1)

Laumontite Ca,|ALS: OLl-18H.0O
Laumontite occurs as columnar crystals, radial aggregates and
compact masses. Crystals reach 5 mm, and are milky white or

colorless and transparent

Orthoclase KAIS1,0,

The transparent vanety of orthoclase 1s widely distnibuted at
Puiva. It occurs as single crystals (combinations of the rhombic
prism and pinacoid), and as Baveno twins. The mostly snow-white,
translucent crystals can reach 25 cm in size. Particularly attractive
aesthetically are the associations of orthoclase with smoky quanz
and ferro-axinite

Pyrophyllite Al,Si,0,(OH)

Pyrophyllite forms radiating spherules to 2 cm in size on the
faces of many quarnz crystals. The mineral is yellowish gray or
greenish gray, with a pearly luster

Quartz 510

In the Puiva deposit, as compared with the Dodo mine, relatively
small clefts containing fewer than 500 kg of clear quartz prevail
Accordingly, the crystals in these clefts are of more modesl
dimensions: the lengths range between 10 and 30 cm, the weights
between 10 and 15 kilograms.

Figure 22. Prophyllite on quartz, 3.4 cm, from
Puiva. E. Burlakov collection; Stefan Weiss
photo.

Figure 23. Smoky quartz gwindel, 8.3 cm, from
Puiva. Van Scriver specimen; Jeff Scovil photo.

Figure 24. Smoky quartz gwindel, 7.6 cm, from
Puiva. Richard Kosnar collection; Jeff Scovil
photo.




Figure 26. Smoky quartz gwindel, 13.1 cm,
from Puiva. Richard Kosnar collection: Jeff
Scovil photo.

In the rare larger clefts, crystal weights can reach 50 to 150

kilograms, and only in Cleft 31/36 were crystals weighing more

than 150 kg found. The biggest specimen, extracted in 1985,
weighs about a ton and is 1.2 x 2.1 meters in size

The quartz crystals are short to medium prismatic (rarely needle-
like), with a length/width ratio of 3:1 1o 6:1. Their habit is the
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Figure 25. Smoky quartz gwindel, 25 cm, from
Puiva. Collection and photo: E. Burlakov.

Figure 27. Smoky quartz with actinolite
(**byssolite™), on white orthoclase, 9 cm.
Burlakov collection and photo.

typical pseudohexagonal-prismatic. In color, many crystals are
pale smoky to grayish smoky: some, very beautiful ones are a nch
tea color

The crystals grow both on the cleft walls and in the quarz
lenses. The most valuable specimens are taken from the mineral-
ized fissures. Near the clefts bearing quanz alone, quartz/calcite
and quartz/adulana clefts are often noted

Ferro-axinite, titanite. fluorapatite, various zeolites, and fluor




apophyvllite occur as inclusions in the quartz and overgrowths on 1t.
Commonly the quartz crystals are coated with a thin layer ol
smimmenng chlorite, making especially attractive specimens. Some
times one sees rock fragments enclosed in the quartz crystals, so
that, together with the chlorite inclusions, wonderful “pictures™ are
created resembling varied landscapes.

I'he Puiva deposit is famed for its quartz gwindels, sometimes
more than 25 cm high. Puiva has produced the most valuable
specimens of this “twisted quartz™ in the whole Ural Mountains

region. In the clefts, other extraordinary vaneties of recrystallized

quartz are also encountered fairly commonly, including tabular and
doubly terminated crystals. All of these are of great interest to
quartz collectors.

Rutile TiO

Rutile 1s fairly rare at Puiva. Rutile-bearing clefts are confined to
the eastern tlank of the deposit. Here, rutile 1s found as needle-like
or hair-crystal inclusions with a golden or copper-red color in
quanz

Sphalerite (ZnJFe)S
Large, black, tetrahedral sphalerite crystals to 2.3 cm have been
collected on a schist matrix from Puiva.

Stilbite  (Ca, . Na.K),[AlLS1,,0,,]-28H,0
Stilbite 1s found n clefts with pynite, heulandite, fluorite and
epidote, as excellently developed sheaf-shaped aggregates with
g

zoned colors. Crystal can reach 2 cm, and are colorless and
transparent or milky white, rarely dark brown or orange-red

Stilpnomelane K(Fe” Mg Fe™)(51,Al),.(O,0H)

Stilpnomelane as a mineral of the Ural Mountain Alpine clefts
was first discovered at Puiva. Its identity was established by X-ray,
infrared spectroscopy, and optical data. lts high refractive index
(1.748) implies that this is a Mg-Fe stilpnomelane. It is found as
leafy to scaly crystals and aggregates intergrown with orthoclase,
fluorapatite and quartz. Crystals range up to 6 mm long and | mm

Figure 28. Smoky quartz crystal, 4.5 cm, on
bismuthian galena, from Puiva. Burlakoy
collection and photo.

Figure 29. Quartz crystal, doubly termi-
nated and rutilated, 12 cm, from the eastern
crystal-producing zone at Puiva. Korendases
collection; E. Burlakov photo.

Figure 30. Sphalerite crystal, 2.3 cm, on schist
from Puiva. E. Burlakov collection: Stefan Weiss

photo.




Figure 31. Titanite twin, 2.9 cm, on matrix
from Puiva. Richard Kosnar collection; Jelf
Scovil photo.

Figure 32. Stilbite sheaves to 2 cm, with chal-
copvyrite and coloriess heulandite on schist,

from Puiva. E. Burlakov collection; Stefan Weiss
photo.

thick. The color is black through greenish black, or dark brown in
thin plates. Sometimes stilpnomelane forms pseudomorphs after
gameil

Synchisite-(Ce) Ca(Ce La)CoO,).F

synchisite-(Ce) 1s rare at Puiva. It forms pseudohexagonal
tabular crystals to 2 mm, as well as aggregates resembling “iron
roses. The color i1s creamy white, gray or gray-green. Late-formed

synchisite crystals rest on faces ol quartz crystals
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Figure 33. Titanite crystals to 1.1 cm, with
clear, tabular Nuorapatite crystals on matrix,
from Puiva. E. Burlakov collection; Stefan Weiss
photo.

Itanite CahTiSiO

lNtanite 1s widely distributed in the deposit althoueh crvstals

over | cm are not common. In Cleft 159/3K. tmtanite cr

cry ‘*|..'.|

reached lengths of 10 10 12 ¢cm!

l'hree morphological habits of Puiva titanite may be distin

guished; as a rule they occur in different parts of the deposii

Ntanite (1) forms thin-tabular, envelope-shaped. untwinned crys
tals with a pink to pinkish violet color. They are commonly

transparent, have a high adamantine luster, and reach 2 cm in size




Table I. Alpine cleft-type minerals from the Puiva deposit.

Sulfides, Sulfosalts Silicates
Arsenopyrite FeAsS Almandine (Fe.CaMnMg)J(AlLFe™).,(5.T1).0
Breithauptite NiSb Actinolite Ca,(Mg.Fe*).51,0,(0H
Chalcopyrite CuFeS Albite NaAlSi, 0,
Galena PbS Biotite K(Fe Mg),AlS1,0,,(OH)
Pyrite FeS Chrysocolla (Cu* Al),H.51,0(0H)
Pyrrhotite .S Clinochlore-Chamosite (Mg . Fe** ) Al(S1,ANO, (OH)
Sphalernite (Zn.Fe)S Clinozoisite Ca,AlL(510,)(0H)
Ullmannite NiSbS Chabazite (Ca, .. K.Na),lALSLO.LI-12H.0

, ) Datolite Ca.B.S1,040H)
() xides, Hvdroxides . .
: Epidote Ca.(Fe" Al(S10,),(OH
Hematie Fe. O .
-2 Ferro-axinite Ca.Fe"AlLLBS1LLO . (OH)
[Imenite Fe-"ThO, Fi Ca (PO ).I
. iuorapatie a.l }
Goethite FeO(OH) — 1 ; :
Fluorapophyllite KCa$,0,(FOH)-8H.O
Psilomelane Mn-oxides '
Rutil TiO Hemimorphite Zn.S1.0.400H).-2H.0
uiiie |
Heulandite (Ca, . NaK)IALS,-O 24H.0
Fluornides Kainosite-( Y Ca¥Y.Ce) 51,0 ACO.VH.O
Fluorite CaF Laumontite Ca,ALS: O I8H.0
Montmonllonite NaCa). fAIMe) L.S1LOJOH),. nH.O
Muscovite KALAISLLO A0OH)
Urthoclase KAIS1LO
Piemontite ALS1LO JOH)
Pyrophyllite ALSLO . A0OH)
Quanz Si10)
Schorl NaFeAL(BO.).Si.O.(OH
Stilbite (Ca. . NaKIALS.O JEH.O
Sulfates Stilpnomelane KiFe* Mg Fe* 1. (S1.AN 0.0H
Anglesite PbSO homsonite Ca.NalAlLS1LO.1-6H.0
Gypsum CaS0,-2H.0 ltanite CaTi$iO
Iremolite CaMe. S1L.OJOH)
Zoisite a AllSi10) OH

Carbonates
Ancylite-(Ce) SrCe(COLOA0OH)-H.O
Calcite CaCO
Cerussite PbCO
Malachite Cus"(CONOH)
Smithsonite InCO
Svynchisite-(Ce) Ca(Ce LaxCO,).I

Phosphates

Fluorapatite Ca.(PO,).F

litanite (1) 1s charactenstic of clefts in the upper horizons of the out mineralogical mvestnigatuions in the Polar Urals

deposit, 1n the western crystal-bearing zone Moore kindly provided an English translation of an earhier

Titanite (11) forms twinned, sometimes almost isometric-looking of this article which appeared in [

crystals with a distuinctive “hittle ship™ aspect. The color i1s dark

reddish brown through brownish red, with highly variable transpar

ency. Crystal sizes reach |1 cm. Tuanite (I1) 1s common in lower REFERENCES

horizons 1n the central crystal-beaning zone of the deposit BUKANOV, V. V. (1974) [Quarz crystal fr

lNtanite (II1) forms elongated tabular untwinned crystals and Nauka, 212, 2 Leningrad/St. Petersburg

1 L] " "; ¥ ] v s ., a
twins of an average s1ze of 3-5 cm, although the largest are 12 cm BUKANOV V V (1995) Crvstal-bearine

I'he color 1s yellowish brown through gray-green. Crystals usually Urals World of Stones no 1219

are opaque. but mav be translucent on edges. Tuanute (I11) 1s
¢ Opaquc y ©¢ T —_ : BURLAKOV, E. V. (1989) [Mineralogy

charactenstuc of the ferro-axinite zone, where 1t 1s found in clefts _ :
and mineralogical-geochemical characien

with calcite, ferro-axinite, and matted, asbestiform aggregates of

trolling tectonic fractures. Dissertation for t
tremolite

in geology-mineralogy. Science. | Svin
Iremolite Ca Mg S5i,0,.(OH) BURLAKOV, E. V. (1995) Dodo: Alpine
Iremolite 1s common in the upper horizons of the deposit, and in Lapis, 20 (3), 13-35
the ferro-axinite zone. It forms gray-white through snow-white, BURLAKOV. E. V. (1997) Puiva
matted or chaotic aggregates of acicular crystals, which may fill Polar-Ural. Lapis. 22

W 6L YOS O 3 YNNG oV BURLAKOV, E. V., and JAKOVLEVA

Ullmannite NiSbS mineral from the quartz clefts on the eas
| 1 | | ¥l \ W 1l il ] r i i
Ullmannite 1s extremely rare, occurring only in one cleft, in Urals.] In Vew Data on the Mine
. T_11 (in
grains small than 0.1 mm, along the contacts between breithauptite Sverdlovsk, UrO AN 555R. 4 '
and pyrite grains MOORE, T. P. (1993) What's new 1in minerals
.t.f."‘n'i ralogl H..' I!'w,'lrl el 2_‘, :"\-.H
ACKNOWLEDGMENTS SOKOLOV, A. F. (1970) [Project report on reconnaisance work at
_ | |
The author expresses his sincerest thanks to Mr. V. V. Bukanos the Pndorozhnoje Liq_‘[‘h"\” for the vear 1971.] Pan | Sdranpau

and 1o Mrs. N. P. Popova for their advice and assistance in carrying 39 p. (in Russian)
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The Arkenstone

Rob & Bailey Lavinsky
P.O. Box 948627

La Jolla, CA 92037

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

Coogan Gold Company

Ed and Kay Coogan
P.O. Box 1631
Turlock, CA 95381
Tel: (209) 634-5222

———

Micromounts, TN's, Min

Cab

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
lel: (760) 723-9292

By Appointment Only

Jewel Tunnel Imports

Rock H. Currier

13100 Spring Street

Baldwin Park, CA 91706-2283
lel: (626) 814-2257

FAX: (626) 338-4617
Wholesale Only

Kristalle

875 North Pacific Coast Hwy
Laguna Beach, California 92651
Tel: (949) 494-7695

E-mail: leicht@kristalle.com

WEB http.

www . kristalle.com

Debbie Meng's Minerals
Debbie Y. Meng
P.O. Box 8393
Monterey, CA 93943
lel: (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
Tel: (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. onl

Andy Seibel Minerals

Andy Seibel

P. O. Box 2091

[ehachapi, CA 93581

(New Area Code: 661) 823-8091

Silverhorn
Mike Ridding
1155 Coast Village Road
Montecito, California 93108
[el: (805) 969-0442
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New Jersey Shows 1999

by Joe Polityka

During the last mine months (December—August 1999) | have
traveled to mineral shows in Maryland, Long Island (New York),
Delaware, Pennsylvania and New Jersey. With the exception of the
New Jersey Earth Science Show in April, all were typically small,
club-run shows of the kind held regularly all over the world. They
usually attract around a thousand attendees over one weekend, and
feature about 15 dealers, most of whom sell jewelry and lapidary
iems. These shows have a loyal local following but rarely attract
“foreign” collectors such as yours truly. | have attended shows like
these for years and always come away with something nice; |
suggest you pay your local show a visit next ume around. A
“sleeper” might be waiting to surprise you!

On January 30 | attended the annual mineral sale at Rutgers
Unmiversity in New Brunswick, New Jersey. Most of the minerals
offered for sale there are from the New Jersey traprocks (diabase
and basalt). You never know what will show up at this affair;
minerals that have been collected locally are often donated to the
Umiversity to be sold as fund-raisers. | picked up attractive
specimens of New Jersey chabazite, thompsonite and heulandite
al reasonable prices.

And, yes, Rutgers does have a mineral exhibit. Most of the
specimens are from old classic Amencan and European localities
Franklin and Paterson, New Jersey, are well-represented, of course,
as are Bisbee, Arizona, and the classic English occurrences. The
wall case of English calcite and fluorite i1s outstanding. My favorite
specimen 1n this case 1s a cabinet-size group of doubly terminated
calcite crystals from Egremont, Cumberland

If you are passing through central New Jersey or the neighbor
hood of Exit 9 on the New Jersey Tumpike, | recommend that you
visit the Rutgers mineral museum

The New Jersey Earth Science Show (April 24-25) was held this
year at a new location: the Robert E. Littell Community Center in
Franklin. Attendance was up 25% over last year, the majority being
paying adults. Many of the most prominent dealers had booths

Fhe Mineralogical Record, volume 10 November—Diecember, 999

inside, and tailgaters were allowed 1o set up behind the show
buillding. The weather was perfect but the show floor was over
crowded (a problem to be corrected next year when the show
moves 1o larger quarters across the street at the Hardyston School;
more displays and a dozen more dealers will be accommodated
there)

'his year 24 dealers were present, including Weinrich Minerals
where many specimens from the Steve Neely collection were being
offered. Fluorite, bante and calcite from the U.S. and England were
(to me, at least) the most desirable. The llinois Muorite was top
quality, the best ever found in the district

John Betts was offering a 1950's collection of New England
minerals, mostly pegmatite species from Mt Mica and Newry
(Maine), and the Gillette, Stnckland, Branchville, and Roncarni
quames (Connecticut)

Xonotlite sprays to 2.5 cm, some with terminated crystals, were
available in the booth of Fred Parker. The species (X-ray analyzed)
was found at the Hunting Hill quarry, Rockland, Maryland. The
specimens remind me of the old flattened artinite sprays from
Staten Island, New York

Wright's Rock Shop had their usual wide selection of minerals
notably some excellent, cabinet-size calcite crystal clusters from
Jalgaon, India, and some mice calcite with golden vellow barite
from the Meikle mine, Nevada

Dave Bunk Minerals had many exception museum-size speci
mens, and fine smaller preces including a superb, 8-cm Michigan
copper which was purchased by an Eastern collectos

I'he Rocksmiths had something new: gemmy purple NMuorite
crystals from the Chnstina mine, Agios Constantinos, Laurnion
Greece. The crystals average about | cm in size. Only six
specimens were available but more may be on the way

Next year's show will feature gold specimens from prominent

collections

Rochester Mineralogical

Symposium 1999 by Jeff Scovil

[April 15-18]

For me, the spring show schedule starts off with the Rochester
Mineralogical Symposium. The event this year was enjoyable as
usual, with enlightening presentations (Al Falster’s included rat
Killing techmques in Madagascar and was quite memorable), and
the chance to chat with fnends old and new. Rochester 1s not
usually a hotbed of new mineral finds, but there i1s always
something 1f you look

Chris Tucker Minerals of Montana had some fine barite Speci
mens from near Myers, Treasure County, Montana; they bear some
similanities 1o the dark golden barie from Elk Creek., South
Dakota. The Myers barites are also golden brown, forming on pale
yvellow calcite druses encrusting cavities in septanan nodules. The
crystals of golden barnte are in some cases overgrown by a second
generation of coloriess barite, often with stepped, multiple termi
nations. Crystal size ranges up 10 19 cm (7.5 inches!). Most of the
specimens were collected thas past winter, but the locality has been
known to collectors for about 20 years

The San Antomo el Grande mine (level 8) at Santa Eulaha
Chihuahua, Mexico has recently produced some very nice, pale
purple creedite crystal clusters, in some cases associaled with
powdery yellow greenockite (CdS). Dan Belsher of Blue Sk
Mining sent me a sample just before the Symposium, and Leonard
Himes of Minerals America had some specimens in Rochester. The

creedite crystals, up to 5 mm each, occur as crusts and small

clusters scattered across matrix




Figure I. (above) Creedite with yvellow green-
ockite, 9 cm, from Level 8, San Antonio el
Grande, Santa Eulalia, Chihuahua, Mexico.
Minerals America specimen; Jefl Scovil
photo.

Figure 2. (below) Barite crvstal, 4 cm, with
calcite, from Myers, Treasure County, Mon-
tana. Bob Berman collection; Jeff Scovil
photo.

Figure 3. (above) Creedite on matrix, 4.5
cm, from Level 8, San Antonio el Grande,
Santa Eulalia, Chihuahua, Mexico. Blue
Sky Mining specimen: Jell Scovil photo.

Figure 4. (left) Ishikawaite [(U.Fe,Y,Ca)-
(Nb, Ta)),] crystal, 4.2 cm, from East
Standpipe Hill, Topsham, Maine. Don
Swenson collection: JefT Scovill photo.




Figure 7. (above) Fluorite
on calcite, 9.6 cm, from
Naica, Chihuahua, Mexico.
Jeff and Gloria’s Minerals
specimens; Jeff Scovill
photo.

Figure 8. (right) Stibnite
crystal group, 16 cm, from
Murray, Elko County, Ne-
vada. Geoprime specimen;
Jeff Scovil photo.

Figure 5. (left) Pyrargyrite crystal, 2.2 ¢cm, on
quartz from Level 530, Santo Nino vein, San
Luis mine, Fresnillo, Zacatecas, Mexico. Dave
Bunk specimen; Jeff Scovil photo.

Figure 6. (below) Stibnite, 17 cm, from the
Murray mine, Elko County, Nevada. Geoprime
specimen; Jefl Scovil photo.




Cincinnati Show 1999 by Jeff Scovil

[April 30-May 1]

Just two weeks after the Rochester Symposium came the
Cincinnati, Ohio, show. Jeff Fast of Jeff and Gloria’'s Minerals
stopped off at the show on his way back from a buying trip in
Mexico, and showed off some of his new discovenes. Mosi
interesting was a batch of calcite specimens, each of which is
penetration-twinned and coated by a rough, pink, second genera
tion of calcite. The crystals contain a sprinkling of highly modified,
nearly colorless fluorite crystals to just over | cm

Dave Bunk had a number of fine Mexican specimens, especially
the pyrargyrite crystals to 2.2 cm on amethyst and milky quanz
from the Santo Nino Vein (530 level) San Luis mine, Fresnillo
Zacatecas

Costa Mesa Show 1999 by Jeff Scovil

[May 14-15]

I'he West Coast Gem and Mineral Show 1s held each year in
Costa Mesa, Califorma, so people just call it the Costa Mesa Show
All sorts of goodies were to be found there, but hittle that was really
new. | did see more of the new and spectacular stibnite coming out
of the Murry mine, Elko County, Nevada. | first saw these in the
Geoprime booth at the Pomona Show last November, and was
looking forward to seeing what turther work there would tum up; |
wasn't disappointed. The recently collected specimens are fine
clusters of lustrous, undamaged crystals without matrix. The
crystals are remmmscent of the fine Chinese specimens of recent

ycars

Springfield Show 1999

by Tom Moore

There 1s a goodly number of things to report on from Springfield
this year, for the very good reason that Springheld is getting to be
a goodher and goodhier mineral show all the ume. This year,
besides the usual educational talks and the usual 200+ dealers and
assorted amenities 1in the giant Eastern States Exposition building
show hall, there were the 50 dazzling cases-worth of tremendous
mineral specimens from the collection of show manager Marty
Zinn. You may recall that Wendell Wilson's article about Marty in
vol. 30, no. 4 gave early notice that Marty would be taking the
cream of his collection out to Springfield from Colorado for
display this year. Well, the showing of this great private collection
made a rock-sohd anchor for the show. In addition to healthy
crowds of the general public, luminanes like Carl Francis, Paul
Powhat, Dave Wilber, Johannes Keilmann and many others not
always on hand for Springfield in years past, could be seen cruising
around the inside of the large fishbowl-circle of Zinn Collection
cases, emitting appropnate sounds of awe

Those who had their copies of the Mineralogical Record 1ssue
with the article about Marty could have spotted here nearly all of
the specimens photographed for the article, such as the 3-cm
Bolivian phosphophyllite twin, the “toenail” matrix Colombian
emerald, the large Peruvian rhodonite and Brazilian brazilianite,
and (adrenaline peak surge here) the 3.5-cm cruciform Freiberg
proustite, all these in a dramatic lead-off case. With its brethren in
the Colorado case reposed the exquisite 1 1-cm matrix specimen of
green octahedral fluorite from the American Tunnel mine, Silverton,
Colorado—also pictured in the article. Although small, the cases
almost without exception were tastefully uncluttered and effec-
tively presented in general, such that most of these specimens
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looked even better in this context than they do when the lucky
guest at Marty's home espies them in his basement collection
room. As the article says, Marty favors aesthetic items, and tends to
have many, many specimens of the same thing if they are aesthetic
enough; consequently there were many individual cases devoted to
“classic” beautiful things of the same kind: gorgeous, all, were the
cases on Sweet Home mine (CO) rhodochrosite, Colorado Quartz
mine (CA) gold, Himalaya mine (CA) elbaite, Red Cloud mine
(AZ) wulfenite, Ojuela mine (Mexico) adamite, Dallas—Ft. Worth
Airport (TX) pyrite, and lots of others. Then there were the cases
devoted 1o localities: in widening order, these included Tsumeb,
Colorado, the Indian Deccan Plateau, the eastern U.S., and the
former Soviet Union. Individual species represented by cases all
their own included fluorite, quartz, beryl, copper, silver, azunte
malachite, and many others you might easily guess. Finally there
was a couple of cases devoted to “stalactiform”™ specimens, a la the
Zinn/Rock Cumer display at the 1997 Denver Show. And when
ever possible, a copy of a magazine on whose cover a fabulous
Zinn specimens was pictured kept company with the specimen
itself in the appropnate case. | have never before seen more of a
better private mineral collection on exhibit at a Show. Nexr year al
Springhield, and along the same hnes, Colorado collector/dealer
Dave Bunk will be showing part of his mystenious Colorado
collecion—"mystenous because, | am told, it has never before
been seen publicly

I'he ambitiousness in the field of displays 1s surely a major
reason why Springheld 1s acquinng clout in the mineral-show
world; and the fact was reflected this yvear in a broadened “cover
age” among the dealers attending. Besides the usual full represen
tation of eastern U.S. and Canadian dealers, and besides the
westerners who have come for some tme (e.g., Knstalle, Mountain
Minerals International, and XTAL), there was Harvey Gordon
visiting with some of his smashing new Barmck Meikle mine
banites. there were two Europeans, Alain Canon of Pans and
Emesto Ossola of Anduze, France, coming for the first ime; and
there was a new, Czech-based Russian, Pavel Bantsekov (Davidkova
88, 182 00 Praha 8), who offered an outstanding small spread of
Dalnegorsk specimens. Just scanming quickly over Pavel's uni
formly superiative datolne, calcite, quartz, axinite, danburite, fluo-
rite, sulfides, etc. specimens from Dalnegorsk made me hopeful,
for the first ime in a while, about the continued generosity of
Russian localities, or at least of rhis great locality. Anyway, the
Springfield Show is certainly flounishing, and the appropnate
words are—how did Wendell's article suggest we put it?7—"Thanks,
Many!"

S0 now to the up-close business. Those of us who are aficiona
dos of classic eastern U.S. localines have long believed that the
Lane quarry at Westhield, Massachusetts, 1s firmly a thing of the
past—a shame, we have thought, as the babingtonite specimens
from there are surely the world's best. Well, at Springheld | leamed
that the old quarry, now under new ownership, has revived blasting
operations for traprock, and someone recently has collected a fine
lot of new specimens from the place. These were being offered by
Rocko Rosenblatt of Rocko's Minerals (Box 3A Rt. 3, South Side
Spur, Margaretville, NY 12455). Babingtonite crystals to 1 ¢m
form singly or cluster in groups on open seams in weathered basalt,
with associated microcrystals or drusy seam limings of quarz,
calcite or datolite. Some of the hittle black babingtonmite clusters are
“fuzzy-looking, with toothed edges and a matte luster, while in
others the crystals are classically lustrous and sharp. Three flats of
nice thumbnail and mimature-size pieces have reached Rocko so
far. Also, pretty apple-green prehnite in masses and plates of
coxcomb-surfaced spheres, New Jersey traprock-style, have come
out of the Lane quarry during the past few months; here Rocko's
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champion specimen 1s one almost a foot wide, with a vertical
prehnite “stalagmite™ fully 8 cm high.

Also in the New England Classic category, Shields Flynn of
I'rafford/Flynn Minerals (16 Park Street, Norfolk, MA 02056) was
offering five very handsome cabinet specimens of amethyst from
the old locality of Sweden, Maine, these collected about 10 years
ago but held back until now. Clusters of good, transparent amethysi
points, zoned from palest 1o medium purple, cling attractively to
white quartz druses on matrix plates from 5 x Sup to 6 x 15 cm
(53N

| am one of those nomads who has lived 1n so many places in the
U.S. and Europe that the superficial question “where are you
from”” sometimes throws me into a pit of existential questioning

but more often than not [ come up finally with “Pennsylvania

since it's in this state that | was bom and lived for my first 17 years
Thus I'm even more of a sucker for old, classic Pennsylvania
minerals than for Connecticut or even German ones—so you can
imagine my pleasure when | saw the spread of old, really old and
scarce, specimens of this kind from the Richard Kosnar Collection
being offered at Springheld by Richard's son, Bnan Kosnar. Mosi
of the 50 or so specimens had come to Kosnar from the Roben
Hesse (Glenside, PA) Collection, and most were clean, relatively
undamaged and well-preserved for their age. | can’t mention them
all, but, for example, the famous Wheatley mine near Phoenixville
source of the 19th century s best Amencan pyromorphites, was
also the source of the Kosnars” mimature specimens of cerussite,
mimetite, wulfenite, malachite, atacamite and stolzite; it was an
education just to see these. Similarly surpnsing specimens were on
hand from the old Perkiomenville mine, and for my thumbnail
collection | got a bnlhantly lustrous, twinned, floater pyrite from
the Comwall ron mine near Comwall, Lebanon County, Pennsyi
vdnid

Now, from Quebec, for something new. The Maxwell brucite
quarry at Wakefield, Quebec, has recently tumed out perhaps a
couple of dozen specimens, in all sizes, of serpentine pseudomor-
phs after forsterite crystals, embedded in a pearly gray-white,
u.1.!T'-L'|I‘» cleavable calcite. The calcite 1s L‘\1\1|.‘~ u.hI[“[K‘tj-t. leaved
away to create specimens with the subhedral to sharp pseudomorph
crystals, up to 3.5 cm across, perching finely and upstandingly on
the matnx. The crystals’ color 1s an opaque blackish green (with
typical serpentine “greasiness ) to a pale vellowish green; the
luster 1s dull, and, all nght, the specimens are not beautiful. But
they are most odd, and should appeal 1o odd-pseudomorph people
they faintly reminded me of some serpentine-after-forsterite ghost
phenocrysts | once saw in Norway, from the “pendot™ locality in
that country. The specimens were being offered by the ever
friendly Dan and Shelley Lambert of Lambert Minerals (66
Bluebell Dr., Ancaster, Ontario, Canada L9K 1G4)

No prettier, but very fine for the species, are a few floater
toenails and mimatures of dull earthy brown but very sharp tabular
crystals of thorite from the long-known Kemp prospect, Cardifi
lTownship, Ontanno—these also with the Lamberts

Isaias Casanova of /C Minerals (P.O. Box 1376, Goldenrod, FL)
seemed quite proud of 10 or so excellemt Spanish fluorites from
three currently working mines in Astunas: the Emilio, Caravia and
Jaimina. All dug within this past year, these specimens are said to
be the leftovers from a much larger stash held back in Spain. The
fluorite comes n lovely groups of simple cubic crystals—though
some cubes are flattened, and some are not so simple, being
attractively modified by tetrahexahedral “nser” faces, four around
each cube face. Some crystals are colorless, some a transparent
deep purple; some have imregular, watery-looking zonation in
coloriess/purple. Individual crystals reach 3 cm, and specimens
with stacks and clusters of crystals reach small-cabinet size

Nerwvember—[Dieo ember NV

I've already alluded 10 how happy | was to see one of my favorite
European dealers, Emesto Ossola (8 rue du Luxembourg, 30140
Anduze, France), debuting in Springfield: all the happier as
Emesto had brought with him the best large lot of chalcopyrite
from Cavmik, Rumania, that I've ever seen, although this material
has been intermittently available for a good long while. Here were
more than 20 specimens from about 5 x 5 to more than 15 x 15 ¢m
across, all consisting of deep, busy Arkansas-style clusters ol
colorless quartz pnisms, the groups spangled all over with bril
iantly lustrous, sharp chalcopyrite and pyrite crystals to 1.5 ¢n
across. The pPeces resembled gross enlargements of the (nearly
always much smaller) Alimon mine, Peru, needle quantz/chalcopy
rie/pynte specimens. Some of the chalcopyrite crystals are tar
mshed 1o a lush, indescent midnight-blue

[0 retum to Lambert Minerals for a final item from Euro

pe., and

for another Classics Revived—-type surprise a collecting effort in

May 1998 at the Whitesmith Workings, Beinn Resipol, Strontian

Argyll, Scotland, yielded some spectacular specimens of harmo-

tome from this famous locality for this rare zeolite species. Matrix

plates to 17 cm are blanketed with rough, intergrown brown calcite
crystals, and over these are thuckly scattered ghistenming snow -white
sharp, very lustrous harmotome crystals averaging perhaps 4 mm
Pl '-f'i.'L]IHL‘ﬂ[!\ up o | cm. | .‘hlpx' ] have made these dramatic
museum  specimens sound as beautiful as they are, and | hope the
ollectors, whoever thev are. retum soon o this, vel another not-so
defunct-atter-all locality, to work more such miracles
| must circle back 1o Rocko's Minerals again because thas stand
featured (besides the Lane quarry goodies) several flats with a
hundred or so specimens of schorl from (sorry, but this 1s as exact

\.:1'|]|"l|,| R-'r-‘_ L__._'u \

Alrnican contacts tell him that these have been dug within the last 3

ds I

':-_'L'[~ lor now) the EIHHHH Mountains
to 6 months, and that plenty more should appeat Schorl. of course
1S 4 Common, olten uneéexciling LIT.|:‘1I:1'I[\;_' kind of mineral species
but it can make very handsome specimens, as in Brazil, Pakistan
and this new Namibian Pl*“il lhk' crvsials in thas case are high
lustered, jet-black, and h|nL'I-,:\ 0 prismati with first-order and
second-order prism faces on view in more crystals. When doubly
lerminated (as they very frequently are) the crystals display the
hemimorphic nature of tourmaline-group species: on one end, a
1“'711'1”} flat basal _['*Hi.!'.-'lhi lace. with maltte luster. and on the

other, three rhombohedral (tngonal) faces with glassy luster. These

interesting crystals are found either singly, as floaters to 5.5 ¢cm
long, or in loosely intergrown groups, mostly thumbnaill and
miniature-sized. Associated species include small crystals of smoky
quartz and occasional sharp though pitted, butf-colored orthoclase
crystals. | repeat, these are very attractive schorl specimens, and a
fine thumbnail will run you no more than about $10

Dudley Blauwet of Mountain Minerals Internationa
hand with a couple of new things, amud his usual ple
Himalayan pegmatite gem excilements. One 1s a new
clinozoisite from Hashupa, Shigar Valley, Baltistan, Pakist
mimniatures which (except for color) look exactly like the |
epidote specimens from the same area. That 1s, they are thin
transparent blades in parallel growth, in picket-fencelike groups to
7 cm long by 3 cm wide by only a millimeter or two thick, and
without matrix. But whereas the Pakistani epidote of this type 1s
typically an “epidote”™ smoky brownmish green, these clinozoisites
are a very pale brown, though equally transparent and shiny
Dudley had only about ten specimens

lhe other new item at this dealership was about 20 loose
crystals, the largest one 2.5 cm though most much smaller, of a new
gemmy blue sillimanite. not from Sn Lanka like the earlier ones
but from Le-Oo, Mogok, Mandalay Division, Myanmar (Burma)

Obviously these are alluvial crystals, all at least a hittle rounded




thin prisms with crude to no termimnations. The most intensely
rounded of those found, Dudley says, have already been cut for
gems—and properly, since the color is a very nice medium blue,
and gemmuness in all the crystals | saw 1s near-total

Normally a new-specimen offering consisting of just two thumb-
nails does not get included in show reports, but an exception musi
be made here for the two astonishing thumbnail-sized specimens of
bournonite with chalcopyrite from a new Chinese locality; Danny
Trinchillo (DeTrin Minerals) somewhat uncertainly rendered this
locality as the Yang Guang Shi mine, Hunan Province, China. The
bournonite comes (as often in the Peruvian localities) in columnar
groups of parallel crystals, with perfectly flat terminations of the
fat 2.5 cm bundles, with bright chalcopyrite crystals adhering, and
with absolutely blinding metallic luster. They are world-class
bournonite specimens for their size; let’s hope for more. Mean-
while, to keep us interested, there were also selections of very fine
Chinese apophyllite, stibnite and cassiterite at the stand of
Delrin Minerals

Then there 1s one very new, and so far very enigmatic indeed,
Chinese item: four specimens of pyromorphite from an undis
closed place in China, picked up by Chnis Wrnight of Wright's Roch
Shop at this summer’s Ste-Mane-aux-Mines Show. Chns showed
me the best of the four: a 5 x 6-cm, very dense cluster of
subparallel elongated hexagonal prisms to 2.5 cm. The luster is
medium-bright, and the color a medium apple-green with some tan
areas. In other words, the specimen | saw does not yet represent
anything like world-class pyromorphite, but by nature, by defim
tion, is promising. Stay tuned.

Finally, let’s resume tracking those already world-class “Hat Yai
Province, Thailand™ mimetite specimens which 1 first saw at, and

reported on from, Tucson "98. In Sprningheld this year, to my
surprise, it was an Englishman who had some—namely lan Bruce
of Crystal Classics (The Old Linmay, Woodcockshayes Farm,
Halberton Road, Willand, Devon, England). lan also had some new
information about the locality: he says that it 1s an abandoned mine
in a nn deposit (perhaps a greisen?) surrounded by an oxidized
polymetallic skam zone, where the mimetite happens. At any rate,
the 15 miniature to small cabinet-sized specimens here were all flat
plates of a weathered granite with coatings of lustrous deep black
mammillary psilomelane, this black laver sprinkled with sharp,
gemmy, vividly deep yellow hexagonal prisms of mimetite, uni-
formly around 4 or 5 mm. The only drawback to these specimens is
that no really large mimetite crystals rise from the rabblement of
small ones all over the matnx plates—but for brnightness, sharp
ness, and color (including, in these pieces, the color contrast
between gemmy yvellow and underlying black), the specimens are
extremely striking. Next big show, let’s recall the scent, and resume
the excited, snuffling chase .

However, | have to say here, with a regretfulness that ought to be
obvious, that I will nor be making it to Denver this year. You see,
this past June 1 did something wonderfully dumb: I tried to rescue
my cat from being “stuck”™ on the roof of the house. And ves, | fell.
and landed with a bare left foot on the concrete walkway, and
cracked the heel bone straight through. I have been n a cast and on
crutches for nine weeks now, and had to tour the Springfield Show
in @ wheelchair. Full recovery 1s expected by sometime in Novem-
ber, so | should be all nght for Tucson at least. And do not ask
“How was the cat?” On second thought, go ahead and ask this
fatuous question, as | have grown rather fond of my stock reply,

which is “dehcious.” o
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DEALER
inquiries :
welcome!

9301 Inchan School Rd NE » Ste 208 » Albuguergue, NM  87112-26861
Phone: (B00) 293-2725 = Fax: (505) 200-5T57T
omail. iMoasagraphicans com *» Weab Soe: weww TasaGraphicArts. com

WANTED TO HIRE:
Small Mining Company

Must be: Reliable, Safe

Must have: Experience rehabilitating
old workings, Timbering,
Drilling, Blasting, Ventilating

Must be: Competent in specimen
recovery; Available for work in
Arizona.

Send qualifications & references to:

Ernest Wright
36 West Highway 92
Bisbee, AZ 85603

Tel: 520-432-6210
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INERAL
STORIES

The Baron’s Diamonds by Jacques Jedwab

I'his story dates back about 20 years. Things have changed a lot
since then: the hero 1s dead and South African apartheid 1s gone
But the nsks of the trade (I mean diamond faking) are still there,
and will be for a long tme ahead.

We still have in Belgium a King and a flock of noblemen. | met
al a party some 20 years ago such a gentleman, to whom | was
introduced as a mineralogist. He was startled out of his natural
politeness, and he soon told me the following story with much
exciement

He had recently been traveling on his own in a Land Rover
across South Africa, when he was stopped by a hiker. After a nde
of a few miles, and after asking where he was from, the hiker asked
for a stop and went behind a bush. From there, he called in our
baron, looking cautiously and anxiously all around. He opened
wide his mouth and with index and thumb, he extracted a molar off
his jaw. He turned the tooth upside down on his palm, and a small
crystal fell out from the cavity He repeated that operation once
again, and now two octahedral, colorless crystals shone in the sun

He then said that he was a diamond miner, and although he was
risking his life, he was ready to sell each crystal for R. 100.-, well
under its value. Very excited, the baron gave him R 200.-, the man
asked to be left on the roadside (probably to catch another fish, this
was a fine day), and the buyer went ahead.
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Here enters the mineralogist at the party. The baron asked me to
look at his South Afncan diamonds, which | agreed 1o do. (Now.
you are probably as curious as | was then.) He gave me the
diamonds, and the next moming, | went to the lab

I'he diamonds had a low density (floating on bromoform). a low
reiractive index (no luster, index near |1.6) and were scraiched by
quartz: not diamond in any case. The crystal habit was that of
octahedra with rounded faces, but the latter were dull and devoid of
inangular pits or growth steps. | finally asked a colleague who was
in the raw dhiamond business, and he told me that the crystals were
“regular’ fakes, 1.2., made with the small cubes of crashed car
windows. They are ground to octahedra and then put into hydro
fluonc acid in order to smooth the faces from the grinding striae

When | informed the baron about the results of my observations
and the experienced opimion of my colleague, he actually seemed
delighted by the prospect of having some more pepper to add to his

travel stones

Strained Friendship by John Cooke

Do you ever feel, as | do, that life has a tendency to be a senes
of “if onhes™ and missed opportunities”? You know those days
if only 1 had set out to work five minutes earlier | would have
missed this tratfic jam. Don’t you feel that mineralogy gives us
greal cause 1o say it only ' Most F‘n_'nl‘rl:' will have a story 1o tell of
the one that got away because there was someone closer 10 the
outcrop, or when you buy an aesthetic mineral sample at a show
only to be told that a better one was sold only a few minutes ago
(and cheaper) by another dealer

My story begins a few vears ago when, together with a reluctant
family, 1 set off to eam my fortune gold panning in the tributanes ol
the rivers cutting the gold-nich areas of Wales. | have to admit at the
outset that gold panning may be a descriptive error—my trusly pan
looked more like a frying pan. Undaunted by my lack of imitial
success, | dug dirt and gravel from the stream bed and, with each
swirl of the pan, hoped to be blinded by a mass of gold nuggets
But it was not to be! The only success of the day was in providing
my family with the entertainment ol sCCIng me Knee nIL‘L‘I‘I In waler
with hope dwindling fasi

| returned to work the following Monday, where a dear fnend
asked about my success, or lack of it, in trying to find Welsh gold
| did try to explain that the search for gold was a little harder than
| expected. My friend, who collects fossils rather than minerals
said that he had a free weekend and would welcome the opportu
nity to pan for gold if | could lend him all the detailed maps. Off he
went with his own family in tow. Searching between the rocks n
the same stream bed, yes, you guessed 1t: he found a small nugget
Now we re not talking Klondvke here, only a few grams, but it's
the principle of the thing. There was an element of jealousy when
he showed 1t to me; 1if only | had bothered to move that rock the
spoils would have been mine

| am pleased to say that we are sull fnends, but I'm not sure |

will lend him any more maps!

The Lepidolite Boulder (11)

by Terry Szenics

| read with great interest the story of the lepidolite boulder in the
May-June i1ssue, in part because | was partly responsible for
making that mine dump

T'he mine referred to 1s uhklnuﬂ}. the Stewart Lithia mine, so

famous for the typical pink rubellite crystals in massive lepidolite




Back in the time period 1968 to 1970 | was operating the mine for
the owner at the time, Ed Swoboda of Los Angeles. | can imagine
the dumps have grown considerably and the property has changed
quite a bit under later operators, but | can say that we roo had our
own boulder-rolling expenences there

Better put, rather than being a vicim of a near-hit, we were
instigators of this great hobby-within-a-hobby of boulder-rolling
Mr. Swoboda would often visit the mine from his office in Los
Angeles, and at nmes we spent many happy moments Killing
ourselves to unlodge a particularly unwieldy boulder from the top
of the dump and send it crashing down below. (We did always
check first to make sure nobody was in the valley below.) The
physical location of this mine and 1ts dumps were perfect for this
sport: 1t sat up on the shoulder of a very steep hill, giving a straight
shot to the very bottom: a mostly unused flat valley floor

Once Ed and I had dislodged a particularly juicy boulder, all that
was left was for the forces of nature to act themselves out,
uncaringly and heartlessly oblivious to the whims or desires of
their perpetrators. We watched with great glee and lots of shouting
as it spun helplessly downward, crashing into and at times careen
ing off of other rocks, all the ume gaining more and more speed

When the jeep road was bulldozed from the Stewart mine to the
Tourmaline Queen mine some time before the latter was reopened
we repeated this game with the pecuhiarly rounded boulders of
diorite country rock the machine pushed to the roadside. | remem
ber once, not by our own hand, but when the bulldozer was directly
above the Stewart mine base camp, the machine s blade accidently
let loose a pile of rubble that cascaded downwards. One fairly large
boulder just missed hitting the pride and joy of our mine, the air
compressor, by inches. | can still so clearly remember the moment
| watched that rock just miss that machine: my heart was in my
throat

To the untrained eye, boulder-rolling seems to be a sport for two
crazy kids rather than two grown men. But not so! Boulder-rolling
does definitely have a subtle connection with mineralogy and
mineral collecting. Boulders, ol course, are composed of rocks
which are made up of minerals It wouldn't have been so nich
in meaning nor so psychologically satistying if, for example, we
had chosen some form of plant hife 1o roll, such as a nasty old
monstrous tree trunk

And a final word to the writer of “Lepidolite Boulder #1,” and
others who have had near-misses with boulders: Do like we did
vou schmucks, park your vehicles on rop of the mine dump, not
down below! Boulders are known to roll downwards. In the annals

of science it still has never been proven that they can roll upwards

Rock-Rolling (111)

by Wendell E. Wilson

lerry Szenics™ notes on rock-rolling brought back fond memo
ries of my own from 1969, | was then taking part in the University
of Minnesota’'s Wasatch-Uinta Summer Geology Field Camp in the
Utah Rockies, a six-week ritual which all geology students had to
complete before graduating. We stayed in a ski lodge and ventured
out each day, about 150 of us from various universities, with our
instructors pointing and arm-waving at the fabulous geologic
structures all around. Then we would be turned loose to go out on
mapping projects and leamm what it was like to be real field
geologists. While we labored, the staff of instructors went off on
their own to drink coffee, play poker, or whatever, leaving us to our
own devices in the field

One of those “devices,” strictly forbidden by the faculty, was the
rock-rolling competition. Any sizeable rock found perched near
any hill or precipice did not last long. We would cease our geologic

474

mapping for however long it took to work that rock over the edge.
even if it required the combined efforts of every student in our
seven-man mapping team. Then we would all stand transfixed with
awe as 1t rolled down the slope, slowly at first, then bounding in
high leaps. and finally crashing in a spectacular impact, fragment
ing into several sections which kept on going. It was like watching
fireworks. We cheered and “oooo'd™ and “aaah'd” in great pleasure
and satisfaction at the violence unleashed. It must have been a
lestosterone-dniven “guy thing.” | never heard of the few female
students getting involved

Ot course, our instructors would often get wind that mapping
icams were rolling rocks, and they d tum apoplectic, haranguing
the whole student body in the evenings when we all met back at the
odge. Being level-headed adults (and probably worried about
being held responsible for our misdeeds). they could only think of
such annoying possibilities as massive property damage, the
danger to hife and limb for any persons caught downhill from the
offenders, and so on. Naturally, being voung, we dismissed such
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Eventually, as the camp wore on, we got good enough 1o
consider awarding ourselves PhD’s in Rock Rolling. But for that
we needed a really spectacular finale for our PhD “thesis.” Many
opportumties were nominated with the sudden cry of “Thesis
rock!” But we waited until we found just the right one, a 4'/>-foot
boulder that had fallen loose on a dirt road high in the mountains
It must have weighed 2 or 3 tons, and we were all just barely able
1o shide it and lever it across the loose :__’rtl'u‘! a few inches to the
edge, and over it went. It was glonious! It pulvenized everything in
its path, bounded high as it gathered speed, and at last plowed into
a forest far below, by that ume going over a hundred miles an hour
I|'m sure. Microseconds after the boulder disappeared into the
forest, crashing sounds were heard and huge 75-foot trees swayed
violently as it bounced off trunks below the forest canopy. A herd
of goats came running out in all directions, like the devil himself
was after them!

We collapsed in ecstasy. There was no doubt that we had all
earmned our PhD’s in Rock Rolling. Back at the lodge we compared
notes with teams from other umiversities, and no one could beat our

story. It was ume to retire, but we will always have that memory

The Mesolite Boulder by Mike Groben

'he mineral story entitled “The l.t‘iﬁuinillt Boulder™ |""} Rolt
Luetcke in the May-June 1996 issue reminded me of a rather
similar event that occurred 30 years ago.




It was duning the Fourth of July holidays that Al McGuinness
and | had decided to go on a collecting trip in the general area of
Ritter Hot Springs, Grant County, Oregon. There were rumors that
some fine specimens of pseudomesolite (later discredited when 1t
was determined to be mesohite) had been discovered in connection
with some road improvement along the Middle Fork of the John
Day River just east of Ritter Hot Springs
I'he weather is pretty warm at that ime of the year and we had
been searching all day for the “pseudomesolite.” It was during the
later part of the afternoon, shortly before we had to leave for home
when we stopped to examine a fresh road cut which had also been
worked back into the hillside as a small burrow-pit. Sure enough
we began to find some indications of the so-called pseudomesolite
We were encouraged, and began to explore the area more seriously
Damaged and dinty pieces with crystals to 27 in length were
scattered throughout the pit. All we had to do was 1o find a good
clean pocket to make our trip successful
Al was searching on the side of the pit and | was higher up on the
backside of the pit when | spied an opening about 6~ wide with the
pseudomesolite” himing both the top and the bottom of the seam
In order to gain access 1o this pn-.]u:]. | had to remove a boulder
about 2 10 3 feet in diameter that was in the way. | was probably 30
feet above the floor of the pit and there was a talus slope reposing
at an angle of approximately 45° between me and the bottom of the

pit. Projecting out of this talus slope and about two-thirds of the

way down to the floor of the pit was part of the onginal basalt flow
I'he basalt protruded out of the talus by possibly 10 1o 12 inches,
just about the size of a dinner plate

| proceeded to move the boulder which was in my way and roll
it down the slope so as to get it out of the way and get a better look
into the pocket 1'd found

Believe 1t or not, that boulder rolled down that slope and hit that
basalt protrusion head on. It broke into a dozen or more pieces and
clattered on down to the bottom of the pit. To my astonishment, and
almost as if sornebody had carefully placed . there on that 10-12
inch protrusion of basalt rested the most beautiful crystalhzed
snow-white specimen of “pseudomesolite,” 6 x 6 inches n size,
sparkling in the sun! Al shook his head in disbelief (so did 1!). The
delicate 2-inch hairlike crystals on the specimen didn’t have even
one speck of dirt on them. Unbelievable! The specimen resides in
my collection today, 30 years later; it’s the best specimen of

pseudomesolite” (mesolite) we ever collected!

The Blue Topaz by Bill Cordua

My mother was a great encouragement 10 me in my mineral
hobby when | was a kid. She was not very knowledgeable, but she

loved to go places and look for pretty stuff whether she knew whal

it was or not. Her favorite mode of cracking rocks was throwing

them on the ground until they either split, or another collector
would come running with a hammer to help. Anyway, my hobby
eventually tumed into a career as a University mineralogy profes
sor and | am grateful for all of her support

A few years ago she mentioned seeing a topaz pendant in a
jewelry store. She had never really liked cut stones. but thought this
was gorgeous, 1l oo expensive. She told me about this on one ol
our weekly phone talks. (She hves in Maryland and | in Wiscon
sin.)

| was at the Tucson show soon afterwards and saw some lovely
tawny matrixless topaz crystals. | bought one for Mom, mounted il
in a clear plastic box with blue Min-Tack clay and mailed 1t 1o her
with a note to the effect that here was a nice lopaz lor het What |
didn’t know was that my mother had been looking at hlue topaz
My packing was not as careful as it should have been because the
lopaz ammived loose in its hittle box. When my mother unwrapped
the gift, she immediately assumed the Min-Tack was the topaz. She
iammed the topaz, termination first, into the Styrofoam, leaving the
Min-tack blob thrust into the air. This 1s what she showed her
friends as the unusual blue topaz her mineralogist son had sent her
from Tucson!

It wasn't until a few months later on my next visit to Maryland
that | discovered the mistake. When | 1old my mother about 1t she
said “l thought that stuftf was a hitle soft.” By the way, she dud

eventually get her blue topaz pendant

Careless Culling by Art Smith

Just about everyone in the hobby has probably done things whe
they hirst started collecting that sull haunt them, and wish they
could have another chance to do things differently

In the summers of 1958 and 1959 when | was working mights o
the clean-up crew at the food and gift concession building at the
Mount Rushmore Memonal near Keystone, South Dakota, the days
were avatlable for roaming the Black Hills and collecting minerals
in the numerous nearby pegmatites. At that tme the Maywood
Chemical Company of Maywood, New Jersey, was working the
Etta pegmatite near Keystone for hithium. The primary ore was the
gigantic spodumene “logs  that cnss-crossed each other in the
intermediate zone adjacent 1o the quartz core. One of my fellow
workers, John Valdez, mentioned that his dad worked as a miner
there, and suggested | pay him a visit and introduce myself becaus
he was always finding interesting minerals. This | promptly did

I'he Etta pegmatite was onginally a prominent knoll but by then

nost of the upper part was an open cavity and it was being mined

as a glory hole. My entrance to the mine was through a tunnel at the
base of the knoll. Once inside the glory hole at the tunnel leve
there was an inclined shaft to chimb down about 30 feet 1o a shor
adit that 11["1'”['\1 10 the -."-Hlki.TI_-_‘ area, which was the lowest level ol
the glory hole. Ore and rock were blasted from the sides and
u!lH[‘IFHHj 1o this level where they were sorted, cobbed, and hauled
up the incline and then to the ore bin or the dump

'here was no office apparent, so climbing down to the working
face was the only option. Here | was made welcome by Mr. Valdez
and the other miners, but 1t was obvious that collecting in the
"-\H!LH'IL' area with the tons of loose ~Eh‘:’|rl}:} rock was oo LLIH; Crous
to attempt even when they were not working. | had many questions
and there was much talk about their miming, but after a httle while
| realized the miners were getting a hittle restless because | was
defimtely slowing down production and they were probably paid
by the amount of ore produced

As | started to leave | was told not 1o even trv to collect in the

working area, even when they were not mining, but they promised




0 save any pieces that 5I|h‘}. IhHll:_'_hl might be of interest 1o me AS a lootnote, my next visit 1o Kevstone and the Enta mine was
'hey would be put on a high ledge located in the lower adn in the late summer of 1962; by then the Etta mine was abandoned
In those days, when they quit for the day they did not even and the lower levels flooded. So collecting in the mine might be
bother to lock things up. With plenty of summer dayhight in the ended forever
evenings, 1 would visit the mine, chimb down to the lower level By the muddle 1970°s | was slowly relocating my minerals and
sack up the specimens saved on the ledge and chimb back out library from my parents’ basement in New Jersey to Houston,
I'here were lots of unusual spodumene pieces, stannite, beryl fexas. Since all of the matenal had to be shipped or flown in ext
albite (clevelandite), columbite, and other minerals. | also cared iraveling cases, | had to be very selective of what specimens
off several pieces of a late-forming albite that was not in distinct the tnp. The albite and other specimens from
crystals but had cavities that were indications of former minerals special value except for some fond memones, som
now gone. They were all ugly, but different from the more common left behind. By that tme, however, | was intere
cleavelandite so | kept them s0 why not see 1if there
By the ume the summer was over | had quite a collection ol some of those now
minerals from here and elsewhere in the Black Hills which would What would a fresh
have 1o be pared down so as not to overload my car tor the trnip bach applied to 1t and, zing

to Missouri. Several of the albites were pitched but three or four pul fluorapatite ci
made the trip back tta! Naturally both

In the late Fall of 1959, when | had himished my thesis, turthe inmming exposed otl
reduction ol specimens was needed lor the |

and onlv one ot the albite specimens 1
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Matthew Webb will exhibit these fine minerals in Tucson!!!!
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Contact us to reserve specimens for when you arrive in Tucson—with no obligation to buy anything. We can mail minerals
from the show. Ask for our free list describing over 500 other displayed pieces. Personalized video selling also offered. From
January 25th, our agent (Robert Sielecki of Ausrox) will present these pieces from Room 124, Best Western Executive Inn,
333 W. Drachman Street, Tucson, Arizona. Phone (520) 791-7551.

Contact Information for reaching us before the show:
Matthew Webb, 2 Carmen Court, Glen Waverley, Melbourne, Victoria, 3150, Australia
Phone: 011-61-3-9560-2229 (you can call collect), e-mail: matthew.webb@bigpond.com
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MINERALS, FOSSILS AND GEMS

In the very heart of Italy, one of Europe’s largest shows
for the exhibition and sale of minerals, fossils and gems for collectors only.

March 10th- 11th— 12th 2000

CONVENTION CENTRE
BOLOGNA, ITALY

DEALERS DAY—March 10""—Opening hours 12:00 until 7:30
VISITORS DAYS—March 11""-12"—Opening hours 8:45 to 6:30
SPECIAL EXHIBITS AND EVENTS:

THE MINERAL COLLECTION OF THE TURIN REGIONAL MUSEUM OF NATURAL
SCIENCES ¢ THE JURASSIC PARK * RECONSTRUCTED MINE

CONTACT: Maurizio Varoli, Via Guidotti 67, 1-40134 Bologna, ltaly
Phone and Fax: +39 051 6447315 » www.bomineralshow@asianet.it

Visit our site: website: www.bolognamineralshow.com

The Best of My Mineral Collection
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PR\ AWRENCE H. CONKLIN
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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.
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GENE & JACKIE SCHLEPP
P.O. BOX 43603 « TUCSON, ARIZONA 85733 « NO LISTS « CALL COLLECT: (520) 325-4534

Call tor an appointment to visit our mineral showroom when you're in Tucson

FAX: (520) 318-0573

' GREGORY. BOTTLEY |
& LLOYD

Established by James Gregory in 1858

| 3 Seagrave Road, London SW6 IRP
| Tel: 0171-381-5522 Fax 0171-381-5512

Brian Llovd looks forward 10 seeing
vou when you are next in London. Our
Dudley is currently traveling across Europe and || showrooms are open weekdays 9:30 1o

Asia on a two month buying trip. Contact us in || 5 pm—other times by appointment
mid-January for information on his latest finds, — ——
or see them at the Tucson Gem and Mineral
Society show in February.

Mountain Minerals International

P.O. Box 302 ¢ Louisville, Colorado 80027-0302
Tel: (303) 665-0672 = FAX: (303) 664-1009
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Got Rocks?

OsoSoft Does!
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FREE CATALOG JOHN BETT

pecimen and gem-quality crystals available - ' I ' D .
Send for free list or visit our website INE MIN ERALS
PO. Box 14042 WWW IJOHNBETTS-FINEMINERALS.COM

Ty Lawrence
Portland, OR 97293

Catalog
tel: (503) 731-6503 » www.gemcrystals.com

Monteregian W:m nu‘

rare sSpecieEs & mucromneral

P.O. Box 53077, Dorval, Québex
H9S SW4 CANADA

Nigelumatehla | $5 REWARD | BB

aid for ea rror found n th RERE Sof
2 Turmage Lane, P.O. Box 640, Bethel. CT 06801 p each e ¢ e e

Tel: (800) 688-2693 - FAX (203) 830-6064 Handbook of Mineralogy REEY 1008
for details: visit mineraldata.com

ar calalog

Springheld Show, Aug. 13-15, Carnegie Show, Aug. :

Denver Holiday Inn Rm. 196, Sept. 14-19

Detroit Show, Oct. 8-10

Please call for a visit FD our new showroom wher
Detroit. Conveniently located just minutes

from Interstate 696

NORTH STAR MINERALS

SPECIALIZING IN THE MISSISSIPP! VALLEY-TYPE
DEPQOSITS OF SOUTHERN ILLINOIS
5 direct from buying tnips to Buigana and Eastern Europe
Hoss C. Lillie

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

Fine Mineral Specimen

WRIGHT S - ;Hovirs
[Rock :
SHOP

HAWTHORNEDEN

FINE MINERAL SPECIMENS

Thumbnail to Cabinet Size

WANTED TO PURCHASE—OLD COLLECTIONS

Open Mid-June to September
(Otherwise By Chance or By Appointment )

hree miles south of Bancroft, Ontano. on the West sade of Hwy. 62

Wendy & Frank Melanson
L' Amable. Ontano KOL2LO
Tel: (613) 332-1032 « FAX: (613) 3320585




Trafford |Flynn Minerals

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

Mineral C atalog

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

x 1384 » Somerset West 7129
South Afrca
national Tel: 27 21 155 3267
|r|.;= yational Fax: 27 21 - B55 41189
t. mail i u' m r:| |r1'[p|”|r VW CD. 78

Colin & Helga Owen

Crystal Clear.

The Meiji EM Series of Modular Stereo Ms

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

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

stands, holders, etc.) gives you the freedom to create the ideal
instrument for your specific needs or application, and 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

MEIJI

TECHNO
MEIJI TECHNO AMERICA

2186 Bering Drive, San Jose, CA 95131, Toll Free Telephone: 800.832.0060
FAX: 408.428.0472. Tel: 408.428.9654

I

=

Oceanside
gem imports, inc.

tock of hine minerals
nanv never shown, Wide
range of Mzes/Prnces. |
availl, tor cnp stones only

SHOWS. Wit

maore intormation

PO. Box 222 P.O. Box 6214
o SO, S 1157 Tel: 706-291-4618
¢l: (516) 678-3473 * Hrs. by Appt

No List. Please write for specific requests

ill
0Or o ¥

WASHINGTON, DC AREA

« BUYING & SELLING GREAT MINERALS
AT SHOWS, BY APPOINTMENT IN
VIRGINIA, AND BY MAIL (NO LISTS)

« PROMPT RESPONSE TO INQUIRIES
C. CARTER RICH
—FINE MINERALS—

« SPECIALIZING IN FINE OLD CLASSICS
FROM FINE OLD COLLECTIONS!

« SEE ME IN TUCSON AT THE INN
SUITES. ROOM 121. EASY PARKING!

PO BOX 69

\_ ALDIE, VA 20105 (703) 327-6373
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ARIZONA MINERAL & FOSSIL SHOW
~ 2 [ JAN. 30 - FEB. 12,2000 | &,-C 7

* Wholesale & Retail * FREE Shuttle Bus
* Open to the Public = Gd"ﬂr}’ of Artists

TUCSON
COMMUNITY

CENTER

INNSUITE HOTEL
475 N. Granada
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* Over 400 lop Quality
Mineral, Fossil, Meteoriti

Gem & |.I[r1'i.lr». Dealers

w From All Over The World »
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Best Western . N ' 2
EXECUTIVE INN o il F 4
333 W. Drachman T . RAMADAYINN r-,(-,,.-

160)] N. Oracle

-

Announcing “The La Quinta Move” & a Meteorite Gathering

Show Hours: 10 AMto 7 PM e Delayed Opening Feb. 10th

For Information: Martin Zinn Expositions, L.L.C. = PO Box 999 e Evergreen, CO 80437-0999
Fax (303) 674-2384 » email: mz0955@aol.com * website: http://mzexpos.com
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Ep RoGERS

RARE & OUT-OF-PRINT BOOKS

Mineralogy ® Gemology * Mining

Paleoniology ® Regional Geology

Catalogs issued covering works for the rare book
collector, mineral and fossil collector, historian and
researcher. We welcome your want lists. We also
purchase single volumes and entire libraries

PO Box 455 * Poncha Sprines, CO 81242 USA
(719) 539-4113 = Fax 539-4542
e-mail: erogers@lynx.sni.net
web calalog: geology-books.com/erogers
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Over 900 Mineral Listings plus Boxes & Supplies
—Send three stamps for complete catalog—

DAVID SHANNON MINERALS
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eavching the world . . .

. to bring you the finest in mineral specimens
and meteorites at competitive prices.

o Fine Display-Ouality Mineral Specimens, Mineralogical Books:
T ('

Rare Species, and Fluorescent Minerals: Send for our separate price list with information
Send for our lists of thumbnail, mimature. and COVETINEG NCW books on mineralogical subjects, as well
cabinet specimens. First quality mineral specimens tor as older, out of print mincralogical and geolog)
collection and display, plus rare species for systematic books

— = T arn] ® =5 . & I n N T B £ : ; - w # &
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minerals are available for display and systematic \sk for our listing of out-of-print issues currently in

collections stock. Send us vour want list, if vou need back issues

: ! - 2 1O ¢ 1 ;I - AT 't. ¢ kIE L1s ( { Hu. . ( i " =
Micromount and Specimen Boxes of R e e e A A e

\ll Kind back issues available tor sale
s \inas. , . _ . :
Separate listings are available detailing prices and sizes Worldwide Mail Order Service:
of micromount, plastic magnifier boxes, white cotton For more than 35 years, since 1959, we have been
lined specimen boxes, display stands, gem display supplying Minerals, Meteorites, Books, Boxes, and
boxes, palecomagnetic sampling cubes, showcase back issues of the Mineralogical Record to collectors
boxes, white folding boxes, display bases, etc around the world. Orders can be placed by mail,’

) phone, FAX, or ¢-mail—addresses are given below
Meteorites, Tektites, Moldavites,
Fulgurites, and Trinitite:

Specimens of all sizes for private collections and

Price Lists:
Send a very large SASE tor price lists on anv of the

: . above subjects. Non-USA., send two Internatnonal
institutional display, from worldwide localines. New

» . Reply Coupons. OR Check out our new web
and used books also available

site¢ on the internet to see price hsts and color

photographs: http://www.minresco.com

Mineralogical Research Co.

Eugene & Sharon Cisneros
15840 East Alta Vista Way, San Jose, California 95127-1737, USA
¢-mail: xtls@minresco.com ®© PHONE: 408-923-6800 e FAX: 408-926-6015
ook for our booth at major Western U.S. Shows
A Division of the Nazca Corporation
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ONE OF THE WORLD’S PREMIER CRYSTAL COLLECTIONS.

Featuring Gem Crystals, Gold Specimens and Hundreds of Worldwide Classics
Hundreds of Specimens Priced under $1,000. Write for List.

| WILL BE TRAVELING around the country giving private showings of the

collection. Please contact me so that I may visit vou when I am in vour area.
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sl bt B ; ‘ . I Al
Order vour 96-minute Video!
Professionally produced video documentary program on worldwide localimes and minerals trom the Proctor Collection 532 ppd

an preview this collection with a 96-minute, profe
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This umque, educational vie
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KEITH PROCITOR
88 RAVEN HILLS COURT., COLORADO SPRINGS, COLORADO S8O9]9-1316 ¢ TEL: (719) 53981233
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Namibia Tourmaline ® 6.9 cts/4.1 cm xl

Dl o PR R _,../
il nleridalioni
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
* New Finds

* Collections
* Duplicates

William F. Larson
President

The Collector - fine jewelry « In The Four Seasons Hotel Harjggggdb}érlca
7100 Four Seasons Point, Carisbad, CA 92009 Van Pelt, Los Angeles
Tel: (760) 603-9601







