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RUSSIA in the MINERALOGICAL RECORD
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HU-1959%, WE publisi not a singie sigmhcant locality aricle on
| the lands of the former Soviet Union. Michael

Levbov and his associates in Moscow broke the ice by beginning
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publication of the Russian mineral-collecting journal, World of

Stones—in English—in 1993, In 1994 we got started ourselves with
a review of early Russian mineral collectors in “The history of
nmineral collecting, 1530-1799" (vol. 25 10. O

In 1995 we fimally got down to locahines, with “A eguide 1o
mineral localities in the former Soviet Umon, by Bill and Carol
Smith (vol. 20 p 517-549). (Bill had gotten a head start. as a

former Deputy Director of the Natonal Secunty Agency.) That

same year we also descnibed an important antiquanan work on

Russian mineralogy, “Nickolay Ivanovich Koksharov and his

Mineraloeie Russlands (1853—1891)" in the 1995 Books Issue

(vol. 26, no. 4). In 1996, Lutz Nasdala er al. gave us an interesting
study on “Unusually shaped quantz aggregates from Tirmiauz,
Russia™ (vol. 27, p. 205-206 and 223). Louis Cabri er al. contrib
uted an article on “Platinum-group minerals from the Konder
Massif. Russian Far East.,” in 1997 (vol. 28, p. 97-106). Eveem
Burlakov provided us with two important articles on the Dodo and

1-465). And In
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Puiva deposits in 1999 (vol. 30, p. 427442 and 45
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the September—October 2000 issue we featured a “Collector Pro
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file” of Vladimir Pelepenko, Russia’s leading private collector and

the first to display his minerals in the Wesi

one ol

In this issue we cover one of Russia’'s most important and
prolific modern localines, Dal'negorsk, and we also present the
abstracts from this \Uﬂ.wfhﬂhﬂﬂmrujlnxhﬂhnnﬂﬂ in Tucson.
focusing on Russian and former Soviet locahines and minerals. We
hope this 1s just the beginming of what will ultimately be a lengthy
and thorough documentation of important locahites in the former
Soviet Union Authors with 1deas tor articles are invited to contact
the editor

In the meantime, schedule a tnip to the Tucson Gem & Mineral
Show this February, where the special topic will be—you guessed
i—eems and muinerals of Russia and the former Soviet Umon
Show chairman Bob Jones and exhibits chairman Peter Megaw
have arranged a stunming banguet of sights that may well constituie
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RATE INCREASI

We never hike raising the subscrniption price of the Mineralo

Record, but we have found that we must do so every two years in
order to catch up with our increasing production and mailing costs
This policy has kept us viable for over a quarter of a centun
serving the world s mineral collectors and specimen-onented

Drofessionals

""n.lli'll'.i'_'?! the need 1or increases !'|-L'*~-..1|H1"‘i\' we have alwavs
ired to mete them out in the smallest doses possible. In compan
son o most other U.S. penodicals, we ve done pretty well n
keeping increases to a bare mimmum. For example, the average
increase tor all U.S. penodicals (according to a study by the journal
American Libraries) from 1985 to 1998 was 10% per vear, and for

ust the scientific journals 1t was 7.6% per yeat UDver thal same

ume penod the price ol the

ineralogical Record increased
average of less than 5% per vear

Major subscription agencies (EBSCO, Faxon, Blackwell’s, etc.)
are projecting an average price increase of 10% for U.S. periodi

. : : :
cals in 2001, This 1s based on hmgher postage costs (the non-profil

rate will nise by 105%=16 | !E!L'llh'.’ papcrt cCOsls (5% 10 6% 101
2001 and general intlation in publishing-related services that

considerably exceeds the projected increase 1n the Consumer Price

Index. Our increase for 2001 will still amount 1o less than 5%

annually over the last two vears

Oui non-U.S. subscribers get a break, too. The average sur-
charge for overseas subscriptions to U.S. journals is $16.98 for six
issues. Our surcharge 1s only 54!

No one hikes increases, but we hope our readers will still

consider the Mineralogical Record 10 be a bargain. Subscription

fees cover only a portion of our total costs; the rest we raise in other
ways, so that our subscnibers can receive their favorite mineral

magazine at the lowest possible pnce




Famous Mineral Localities:

AL'NEGORSK

PRIMORSKIY KRAY
RUSSIA

Raymond Grant

Mesa Community College
|33 W. Southern Avenue

Mesa. Arnizona 85202

Wendell E. Wilson
'he Mineralogical Record

4631 Paseo Tubutama

Tucson

Arnizona 85750

The mines near Dal’negorsk* in eastern Russia have
yielded world-class specimens of fluorite, pyrrhotite, ilvaite,

datolite, danburite and calcite, plus fine examples of
apophyllite, chalcopyrite, galena, hedenbergite,
manganaxinite, sphalerite and other minerals.
The mines are still in production, and are open to
visitors by prearrangement.

INTRODUCTION

The first significant exposure of fine Dal ' negorsk mineral speci
mens 1o the Western mineralogical community took place at the
Munich Show in 1988. That was the first year in which Russian

collectors and museums were able to freely visit and exhibit in the

*laasneropck: the apostrophe 1s the transhteration of the
cyrillic letter b, which 1s not pronounced but serves to soften the

pronunciation of the preceding consonant.

West as a result of the new glasnosr policy. One of Russia's leading
private collectors, Viadimir Pelepenko, put in several display cases
of beautiful Russian specimens that left showgoers stunned. Huge.
colorless, water-clear fluorite crystals, giant pyrrhotite crystal
groups. large and lustrous black ilvaites, superb galena groups and
outrageous fist-size crystals of green danburite the like of which no
one in the West had ever seen made quite an unforgettable

impression. Though unlabeled. the specimens were later revealed




Figure I. Location map.
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Figure 2. Mines in the Dal’'negorsk area.

o be from the mines around the far eastern town of Dal negorsk

Since that ime, many more excellent specimens have made their
way onto the Western mineral market and now reside in major
private and public collections. Conducted tours for collectors are
permitted by the fnendly mine management, and visitors have even
been allowed to collect their own specimens underground. There 1s
no predicting how long the mines will remain open and productive,

but for now they remain one of Russia's best sources for new

minera

specimens
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LOCATION

The town of Dal'negorsk 1s located a httle over 35 km nland
from the sea of Japan and 300 km northeast of Viadivostok, in the
Rudnaja ("Ore™) River Valley

active mining area; a narrow-gauge railway for hauling ore passes

It serves as the center of a very
directly through the center of town. Other ore deposits in the area
include Kavalerovo (disseminated cassitenite), Sinerecenskoe (a
skam deposit that has yielded beautiful andradite-grossular), and
Zabvtoe (greisens and pegmatites yielding good topaz).



Section |-}

Section 11-11

Figure 3. Schematic geologic map and cross-
sections of the Dal'negorsk deposit (after
Smirnov ef al., 1983).
(1) Loose deposits
(2) Siliceous Shale and Sandstone—U pper
Jurassic
(3) Limestone—U pper Triassic
(4) Siltstone and Sandstone—Upper Triassic
(5) Sandstone, Siltstone, Shale—U pper
Iriassic

'he mines are situated on the western slope of the Sikhote-Alin

Range, in an area of taiga and mixed forest with subtropical

vegetanon n the deep valleys. Temperatures can reach close to
90°F in Apnl, with high humidity and encephalitis-bearing mos-
quitoes adding to the discomfort.

Up unul 1972 the River was known by its Chinese name,
letyukhe. But in that yvear a decree by the Supreme Soviet ordered
that all geographic features in Sibena be given Russian names to
replace names of other ethnic ongins, so Tetyukhe was renamed
the Rudnaja (“ore”™) River, and the ore deposits took on the name of
a nearby town, Dal 'negorsk (Lisitsyn and Malinko, 1994). Never-
theless, some specimen labels even now still carry some spelling
vanation of Tetvukhe; these should all be relabeled Dal negorsk
(The name simply means “most distant or remote mining town.”)

HISTORY

The area around Dal’'negorsk was for many vyears under the
control of Manchuria, but in the late 1800°s it became the focus of

(6) Diabase Porphyrv—Paleogenic
(7) Sikhakinskii Complex (Trachvte,
Trachvandesite, Essexite-Diabase,
Shoukinite —Paleogenic
(8) Felsite, Quartz Porphyry—Paleogenic
(9) Datolite Skarn
(10) Danburite Skarn
(11) Garnetiferous Skarn
(12) Quartz-Calcite Veins and Lenses
(13) Faults

Russian expansion and settlement. The Dal negorsk mineral de
posits were discovered by the Chinese in 1872, and were mined for
silver and borosilicates for glassmaking. In 1887 Russians moved
into the area and purchased the nghts to the Verchmy mine
Operations to extract copper, lead and zinc began in 1897, In 1910
a railway was completed to the Sea of Japan. and Dal negorsk ore
was shipped to the United States, Holland and Germany

World War | resulted in closure of the mines, and in 1924 the
mining rights were sold to a Brinsh company, Tetyukhe Minming
Corporation. The lease was for 20 years but Russia forced the
British to leave in 1931 and nationalized the mining operations

For many years following the opening of the lead-zinc mines,
the steep, pale-colored cliffs near the mining offices were assumed
to be marbleized limestone. In 1945 a visiiing geologist named
S. S. Smimov observed that the fine datolite specimens found n
the polymetallic ore cavities might indicate the presence ol some
type of boron orebody in the area. In the following vear an
extensive sampling program discovered that the chiffs facing the




Figure 4. Schematic geologic section through
the Verchniy deposit (after Smirnov er al., 1983).
(1) Andesite
(2) Quartz Porphyry
(3) Siliceous Shale and Sandstone
(4) Limestone
(5) Shale and Sandstone
(6) Chert
(7) Skarn Orebody
(%) Projection of the Orebody
(9 Oxidized Ore
(10) Faults (a - certain, b - supposed)

rnver valley were not imestone at all but sohd, massive datolite
Consequently a large-scale boron-miming operation developed at
Dal negorsk, along with chemical plants to reduce the ore 1o useful
boron compounds: this operation has grown to surpass the local
metal miming in economic importance, and has become Russia’s
primary source of boron

I'wo Russian mining companies currently have active operations
in the Dal ' negorsk area. The Bor Company operates the Bor open
pit for datolite (boron), and the Dal polymetal Company owns six
mines, three currently operating, for the recovery of lead. zinc,
bismuth, silver, cadmium and indium. In 1997 they celebrated the
centenmial of Russian mining at Dal negorsk

GEOLOGY

The geology of the Dal'negorsk region is tectonically complex

because of s relanonship to a major subduction zone on the
Pacific Rim. Here the oceanic plate moving westward plunges into
the mantle at the continental boundary, as oceanic sediments
accrete at the continental margin.

I'he oldest rocks in the area are oceanic limestones, sandstones
and siltstones of Upper Trnassic to Upper Jurassic age. Deformed
lenses and sheets of these units collided with the continental
margin as a result of plate movement, and are intensely faulted and
intruded by igneous rocks. The earliest intrusions consist of Late
Cretaceous and Tertiary andesite-granodionte associated with the
formation of sulfide deposits

I'he Dal'negorsk boron deposits appear to be paragenetically
related to two post-orogenic magmatic complexes, the Sikhote Alin
and the Dolinna. The Sikhote Alin complex consists of small
potassium-alkali-rich intrusions (shonkinite. essexite-diabase.
trachvandesite, leucitic trachyte) with high boron and titamum
content. Rare-earth element (REE) studies show a positive eu-
ropium anomaly which 1s unique among the various intrusive rocks
of the region. Xenoliths of eclogite and lherzolite suggest a mantle
origin; isotopic studies indicate an emplacement age around 35.6 to
70.5 million years. The datolite uself has been dated at 32-38
million years

'he Dolinna complex is known only from core-drilling samples
taken from depths of 1100 to 1200 meters. The potassic latie
granites are high in chromium, with an REE europium depletion
similar to that of island-arc andesites, and thus are of shallower
magmatic origin than the Sikhote Alin complex. The Dolinna
complex has been dated at 32-56 million years. Danburite mineral
ization at Dal 'negorsk appears to be directly associated with the
Dolinna granites (Lisitsyn and Malinko, 1994).

The Dal'negorsk boron deposits consist of several boron-rich
skam bodies extending for 3.5 km parallel 10 the local foid
structures. The main orebody, in the central part of the deposit, 1s
over 500 meters thick and dips vertically. The complex and
colorfully banded skarn rock has been used for ornamental stone
lining the interiors of some metro stations in Moscow, and covering
the floor of the mineralogical museum in the Northeast Complex
Institute of the Russian Academy of Science at Magadan.

The first skam was formed during the Late Cretaceous. It

'III'I'H:I“ ¥ F L "f.'l.l"' L]




contains grossular, wollastonite, hedenbergite, and danburite. This
was followed by the intrusion of andesite and diabase dikes. This
andesite filled some of the pockets which had formed in the earlier
skam. Next, there was a second perniod of skam formation of a
lesser quantity than the first. The second skarmm has andradite, less
wollastonite, more hedenbergite, and datohite. At this ume all the
danburite in the Bor pit was altered to datolite. All the sulfide
deposits 1n the district formed during the second period of skamn
formation

Smumov er al. (1983) have observed that mineral formation at
the Verchniy mine involved four phases: (1) the pre-ore skarn phase
with wollastonite and garnet depositing at over 600°C, (2) the

skam-sulfide phase forming at 400° 1o 600°C, (3) the sphalente

galena phase forming at 120° 1o 350°C. and (4) the chalcedony
calcite phase at 20° to 100°C, in which minerals were deposited as
druses 1n open cavities. Coarse-aggregate hedenbergite at shallow
depths grades into a finer grained variety with increasing axinite at
depth. The sphalerite:galena ratio increases with depth, as total
metal concentration decrease he ores were precipitated from
colloform solutions, as evidenced by residual parent solution In
some open cavities which consists of a jelly-hike silica gel

I'he major host rocks for the sulfide and boron deposits are the
skam. The pnmary skam minerals are wollastonite, hedenbergite,
garnet (andradite and grossular), manganaxinite. The altered
skams contamin, in addition hisingente, quartz, calcite
sepiolite, and siderite (Bulavko,

Of particular mnterest 1o collectors are the ancient
hvdrothermal cavities found in the host rock. These range from a
few centimeters across 1o house-size. Although some became hilled
during the last penod of intrusion, others remained open as an 1deal
environment for the crystalhization of hine mineral specimens

Some geologists believe that the skams are so atypical as to
require a diffterent classification, such as “high-temperature hydro

thermal-metasomatic similar to the deposits at Trepca. Yugoslavia

and El Potosi, Mexico (Hamet and Stedra, 1994

MINES

I'here are eight mines in the area immediately surrounding
Dal negorsk (within 15 km). Today. four of these munes are
operating and four are closed. The minerals descnibed n this article

are from these eight mines. In the lareer region around Dal negorsk

there are additional mines and minerals not histed here. The names

given for the mines generally follow the suggestions of Smith and

Smith (1995) and local usage. Because in the Russian language the
mine name used must JdETCC with the noun follow ing I |]"I¢.,' Names
will appear as several vanants. For example the name of one mine
1s the \1kn1|1lL'\.'~|\’l} mine, but the Nikolaevskoy .iq‘uuﬂl 1S also
referred to in the literature. The names are given as the Russian
name transliterated into English, followed by the English transla
tion of the name. The first two are operated by the Bor Company

and the others by the Dal polymetal company

Bor Pit or Quarry

The Bor (Boron ) quarry, opened in 1938, 1s the only operating
open pit 1n the area, and 1s being mined for datolite as a source ol
boron. (Note: the 1y ending is not used because there are several
meanings for the word bor in Russian and the least confusing name
1s simply Bor.) In Dal negorsk the local people call it “Kar'er Bor™
or just the “Kar'er” (quarry). There are two parts to the mine at
present: the central pit and the west pit. They may ultimately merge
into one large pit. The mine now produces 200,000 tons a year of
boron concentrate (8 to 10 percent B,O,) from ore with 30 1o 45
percent datolite (Carr, 1994)

Danburitiy Mine

I'he Danburitiy (Danburite) mine is an abandoned open pit once
mined briefly for boron. It is also referred to as the “east pit.” Since
it 1s separated from the central pit by a nver and highway, and is the
only locality where danburite has been found, a distinct name 1s

approprate.

First Sovietskiy Mine
I'he First Sovietskiy (Soviet) mine opened in 1934 and closed

around 1965. Specimens are sull available from local collectors

Second Sovietskiy Mine

' he Second Sovietskiy (Soviet) mine also opened in 1934, and
s still operating at present. The name is applied to a series of mines
on the same deposit. Earlier mine names used included the Eastern
Partizan mine, Western Partizan mine, and Svetly Otvod mine. Al
the Dal ' negorsk Museum the specimens from these mines are all

labeled Second Sovietskily mine

Sentyvabr’skiv Mine

I'he Sentvabrskiy (September) mine opened in the early 1930
and has been closed for 30 years. Underground access 1s stull
available to collectors, and specimens from this mine are continu

ing 1o be found and sold

Verchniy Mine

I'he Verchnmiy (Upper) mine was the first mine in the region, and
1s still in operation. It was imtiated as an open pit mine before
1897, by the Chinese, but 1s now an underground operation. The
surface workings are stll accessible to collecting. The oldest
workings at the very top of the hill are known as the Brenner mine,
after an early Bntish mine director at Dal negorsk

Below the Brenner workings are several large open pits and
underground workings that constitute the Verchniy mine proper
I'he main underground workings are entered by a tunnel at the
bottom of the hill. The upper workings exploit an oxidized Pb-Zn
Cu deposit and s well-developed gossan. A number of fine

secondary minerals can sull be collected there

Nikolaevskiv Mine
The Nikolaevskiy (Nickolas) mine was opened in 1982 and at
b |

present is the largest producer in the district

Sadoviv Mine

The Sadoviy (Garden) mine 1s currently closed and no mineral
specimens are being produced: very few were found there in the
past

Other mines in the Dal negorsk region have produced speci
mens; most of the mineral dealers in Dal negorsk sell specimens
from these deposits and often they are labeled as being from
Dal negorsk. Kavalerovo, which i1s about 70 km from Dal negorsk,
has produced some very good fluorite: green and purple octahe
drons, cubes and complex crystals. Some sphalente and galena
specimens are also on the market from Kavalerovo. Local
Dal negorsk collectors can differenuate the Kavalerovo specimens
from Dal negorsk specimens. Many of the Dal negorsk dealers
collect at the Blue River gammet deposit about 180 km from
Dal negorsk. There are many specimens of andradite and green
quartz from Sinya Rechka for sale; some of the quartz 1s outstand
ing, and has sometimes been labeled as coming from Dal negorsk

MINERALS

Over 160 minerals (Table 1) have been reported from the
Dal’negorsk area. Information about the minerals and their occur
rence is from Bulavko, personal communication, 1995 and 1997;




Table 1. Mineral species reported from the Dal’negorsk area.

NVative Elements Tellurides, Arsenides, Selenides  Oxalates Dannemorite
ANTMOny Altante Weddellite Datolite
Arsel C lausthalie Whewellite ickite
Bismutl Domevkite H:n!*m!-L'
Copr Hedlevite Sulfates Epidote
Gold Hessite Anglesile Grrossular
ﬂ , kuno Barite Hedenbereite
S Joselt Brochantite Hemimorphite
Sriky Lol Chalcanthite Heulandit

Sattlorite Lypsun Hisingenite

Sulfides, Sulfosalts Sk utterudite Jarosite Ivaite

Acanthit Melantenie lohannser

Alabandit Halides Plumbojarosite Laumontite

Andor Fluorite Manganaxinte
\ rsenopyril Borates -

Bomit ()xides, Hydroxides Ludwigile Mont
|J|-- dANeet '\.!.'Il'hl‘k \Ilr!..‘-l; e ."\i'_l'\l_"" 11«

Phosphates

Carr { yphanile Ol 1€ up
i myril e H:‘-I'.' -".
'l Drle i
("ha Goethite Pyromorphit Orth
' Hematite ) ro b
| i Tungstates .
il menile hloeonil
SCheelng |I e
f LEPIdOCro Prehnit
Lithare haeas
( \rsenates Pumpe
Adamits Quarlz

Silicates
kl. :!.-1I. |
N 1alll

Pyvri . Chlorite grouj Vesuvianite
Calcite

Pvrrhotit { . Chrysocolla Willemite

Sphalerit A B Y Chinozoisite Wollastonite
Lolomilg :

Stannite Cumminglonit Zircon

S _ Hvdrozincite

Stepha Danburiie Zo1sil¢

K utnohorii
Malachite
Rhodochrosii

sidente

Smithsonite

England. personal communication, 1996 Ponomarenko |'h.\'[m!1l.'|| \canthite \}' !

communication. 2000; Hamet and Stedra, 1992; Lisitsyn and Acanthite is found in small amounts with other sulfides in the
Malinko, 1994; an unpublished report by K. A. Moysyuk and E. E district. Masses up to | cm (but no crystals) have been recovered at
Dramsheva, 1989: and information from company reports where the Verchniy mine

the following are cited: C. P. Garbuzov, 1982: L. N. Khetchikoy

. : Actinolite Ca.(Me . Fe).S51.0..(0H)
1953; and B. V. Kuznetsov, 1979, Table 2 1s a summary of the -

. Actinolite is a rare accessory mineral in skams throughout the
occurrence of the minerals which occur as outstanding specimens. : -

distnict, especially in the Bor pit



Table 2. Ihstribution of the common minerals in the mines of
the Dal’negorsk region. X = mineral is found at that mine:
R = the mineral is found in that mine but only rarely:
and G = the mineral is found as good to outstanding
specimens in that mine.
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Figure 6. Adamite crystal clusters to 1.1 cm
from the Brenner mine. Jeff and Gloria’s Min-
erals specimen; JefT Scovil photo.

Adamite Zn,(AsO ) OH)
Allractive EITL'L‘I'I cupnan adamite occurs at the HTCT'II'IL'T minc, in

radiating aggregates to | cm and as crude crystals to over 2 cm

During the summer of 2000 several hundred adamite specimens
were recovered from the Brenner workings. Specimens were
preserved for a time in the Dal negorsk Museum.
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Alabandite MnS Aragonite CaCO
Massive black alabandite has been found n a tunnel connecting Aragonite 1s an uncommon secondary mineral in the district,
the Verchniy and Nikolaevskiy mines found as acicular masses at the Second Sovietskiy mine, as crystals
and twins to 3 cm in the Bor pit, and as small crystals in the

\natase No Verchniy mine. Recently a pocket of greemish aragonitie with nice

Anatase crystals have been found as a rare secondary mineral in

H'-H' \\ikl",.h'-.' ._|L if“' mine

pyrite crystals was discovered at the Second Sovietskiy mine

Andorite PbAgSh.S

Andorite has been identified with other sulfides in granules to

2 ¢cm and small crystals to | mm from the Nikolaevskiy mine
Andradite Ca.Fe. (S10,)

Andradite occurs as a skam muneral throughout the distnct; it 1s
a major component of the skarn in the Verchniy pit, and is found as
dark green crystals to 2 cm in the Bor pit. The reddish brown

andradite crystals being sold by Dal negorsk dealers are actually

from the Blue River occurrence about 180 km away

Anglesite PbS0,

Anglesite has been found as microcrystals in the Brenner mine
and as an alteration coating on galena in the Second Sovietskiy

minec

Antimony Sb
Nauve antimony has been dentified as microscopic inclusions

in bismuth from the Bor pit

Apatite group CaJlPO,)F (D)
Crystals ol apatite (as yvel unanalyzed) are found as miCroscopic

wccessones in skams throughout the distnct

Apophyvllite KCa,$1,0,(F.OH)-8H.O

Apophvllite occurs as good specimens of clear, white, green and
pPINK crystals up to 6 ¢m and as hne-grained crusts coating quanz,
calcite and datohte. Crystal forms include the typacal {111}, {100}

and {001 }. Apophylhite 1s found as good specimens at the Bor pit

and the Verchmy mine, but in the past the best and largesi Figure 7. Calcite crystal with included arago-
specimens have come from the Sadoviy mine. The pink crystals to nite crystals, 11.8 cm, from Dal’negorsk. Terry
1.5 cm are the most desirable Huizing collection: Jeff Scovil photo.

Figure 8. Calcite-coated aragonite
crystals, 17.5 cm, from Dal’negorsk.
Carnegie Museum of Natural His-
tory collection; Debra L. Wilson
photo.

Januarv—F ebruary, 2080/



Figure 9. The Second Sovietskiy mine. Photo by
Brian England.

Arsenic AS
Native arsenic. intergrown with stibarsen (SbAs). 1s found in the

Bor pit rarely as black crusts and radial aggregates

Arsenopyrite FeAsS
Well-crystallized arsenopyrite 1s common in the district, as
crystals to 2 cm with galena in the First Sovietskiy mine, as crystals

to 3 cm in the Verchniv and Nikolaevskiy mines, and as small

crystals from the Second Sovietskiy mine. Arsenopyrite is often

associated with pyrrhotite. The habit consists of typical crystals
and twins with {110} and {014} dominant. A superb specimen
from the Nikolaevskiy mine, 24 ¢m across and covered with
arsenopyrite and calcite crystals, was preserved for a ime in the

Dal negorsk Museum

Aurichalcite (Zn,Cu)(CO,),(OH),
Blue to blue-green aunchalcite spherules up to 8 mm in size are
found at the Brenner and Verchniy mines

Azurite Cu,(CO,).(OH)
Thin, blue coatings of poorly crystallized azunite occur in the
Bor pit, the Brenner mine and the First Sovietskiy mine

Barite BaSO,
Crystallized bante 1s encountered occasionally in the Verchmy
mine

Figure 10. Entrance to the Verchniy mine. R.
(srant photo.

Beudantite PbFe.(AsO NSO NOH),
Beudantite has been identified as microcrystals in gossan from

the Brenner mine by B. England (personal communication, 1995

Bismuth Bi

Masses and nodules of native bismuth to 16 cm have been found
in skam at the Bor pit and as a rare mineral in the Nikolaevskiy
mine. The nodules contain numerous inclusions ol other species

including hedleyite, joseite, hessite, electrum and graphite

Bi1.(CO.)O

Bismutite has been identified as an alteration product in the Bor

Bismutite

I‘FIE

Cu.fFeS,
Massive bomite occurs with galena in the September and

Bornite

Second Sovietskiy mines, and at the latter also with chalcopyrite

Boulangerite Pb.Sb,S

Boulangerite has been found rarely in the deep portions of the
Nikolaevskiy mine as typical acicular “feather ore,” and rarely also
at the First Sovietskiy mine. It was onginally assumed to be

jamesonite.

PbCuSbS
Boumonite has been found in good crystals up to | cm n size al

Bournonite

the Nikolaevskiy mine.

[ ]




Figure II. Calcite crystal, 8 ecm, from the
Verchniy mine, Dal’negorsk. Van Scriver speci-
men; Jeff Scovil photo.

Figure 12. Calcite crystal cluster, 18.5 ¢cm, from
Dal ' negorsk. Carnegie Museum of Natural His-
tory collection; Debra L. Wilson photo.

Brochantite Cu (SO NOH)
Brochantite has been found with other oxidized Pb-Cu minerals

in the Brenner mine, and as an alteration of tennantite in the Bot
pit

Calcite CaCO

Calcite 1s a common gangue mineral throughout the district. It
occurs in a large vanety of habits: thin plates to 40 cm, rhombohe-
drons to 45 c¢m, scalenohedrons to 60 cm (2 feet!), and long and
short prisms, plus a range of combinations of the above. At least
tour generations of calcite formation have been identified by

Bulavko (personal communication, 1995). The largest crystals

JII:I

l

Figure 13, Calcite crystal, 11 cm, from Dal’ne-
gorsk. Vladimir Pelepenko collection; Wendell
Wilson photo.

come from the Verchniy mine. Twins on {0001} and {0112} have
also been found. The crystals are commonly transparent and
colorless to white, manganoan pink (Second Sovietskiyv mine),
brown and nearly black. Calcite pseudomorphs after axinite (to
2 ¢cm) and after danburite (1o 15) cm have been found in the Bor pit.
Many of the large hydrothermal cavities encountered during min-

ing are completely lined with spectacular calcite crystals.

Carrollite Cu(Co.Ni).S,
Carrollite 1s one of the minerals identified as microscopic

inclusions in bismuth nodules from the Bor pit.




Figure 14. Calcite crystals on
fluorapophyllite crystals, 8
cm, from the Verchniy mine,
Dal’negorsk. Van Scriver
specimen; Jeff Scovil photo.

Figure 15. Calcite crystal,
5.3 cm, on matrix, from
Dal’'negorsk. Francis
Benjamin collection; Jeff
Scovil photo.

Cassiterite Sn0O,
(Cassiterite 1s a rare accessory mineral at the Nikolaevskiy mine.

Cerussite PbCO,

Cerussite occurs as acicular microcrystals in the secondary Pb-
Zn suite at the Brenner mine, and i1s also found at the Second
Sovietskiy mine and the Verchmy mine.

Chalcanthite CuSO,-5H.0

Chalcanthite 1s found with other secondary copper minerals in
the First Sovietskiy mine.

Figure 16. Calcite crystal, 5.2 cm, from the
Nikolaevskiv mine, Dal’negorsk. Dave Bunk
Minerals specimen; Jeff Scovil photo.

CuFeS.
Chalcopyrite is present with other sulfides but not in sufficien

Chalcopyrite

quantity to constitute ore. It is found as bright yellow tetragonal
disphenoids and twinned crystals up to 6 cm In size, associated
with pyrrhotite, galena and sphalerite at the First Sovietskiy,




Figure 19. Chalcopyrite crystal with pyrrho-
tite, 4.3 cm, from Dal’negorsk. Carnegie Mu-
seum of Natural History collection; Debra L.
Wilson photo.

Figure 20. Chalcopyrite crystal cluster, 5.8 cm,
from the Nikolaevskiv mine, Dal'negorsk. Van
Scriver specimen; Jefl Scovil photo.

Figure 17. The west pit of the Bor mine. Brian
England photo.

Figure I8. Chalcopyrite with galena on quartz,
8.5 cm, from Dal’negorsk. Carnegie Museum
of Natural History collection; Debra L. Wilson
photo.




Second Sovietskiy, Sentyabr'skiy and Nikolaevskiy mines as well
as the Bor pit. A pocket in the Nikolaevskiy mine vielded crystals
up to 40) cm across

Chalcocite Cu,S
Chalcocite 1s rare in the district: it has been found with bornite in
the Sentyabr’skiy mine

(Zn,Fe Mn)Mn,0,-3H,0
Chalcophanite occurs as microcrystals in gossan at the Brenner

Chalcophanite

mine (B. England, personal communication)

Chrysocolla (Cu.Al.H.S1,0(0H),'nH.O
Chrysocolla is found with the secondary Pb-Zn-Cu suite in the

Brenner mine and also in the Bor put

Clausthalite PbSe
Clausthalite was |'.._'purtu-.j from the Bor pil h} 1_“”\”1 and
Malinko (1994)

Clinozoisite Ca,Al(S10,),(0OH)

Clinozowsite occurs with other skarn minerals in the Bor pit

Copper Cu
Small amounts of native copper have been found in the Brenner
workings

Covellite CuS

Covellite has been identified with chalcopyrite at the Nikolaevskiy,
Sentyabr’skiy, First Sovietskiy and Second Sovietskiy mines.

Cubanite CuFe.S
Cubanite is a rare accessory mineral associated with other
sulfides at the First Sovietskiy and Nikolaevskiy mines

Cummingtonite (Mg.Fe),S1,0,,(0H)
Cummingtonite occurs as an accessory mineral in granodiorite

in the district.

Cuprite Cu.O
Cupnite occurs 1n small amounts with malachite and azunite in
the Brenner mine.

Danbur-te CaB.(S10,)
Danburite has been found only in the Danburitiy mine. It occurs
as transparent, prismatic crystals from several mm in size to large

Figure 21. Danburite crystals,
18.5 cm, from the Danburitiy
mine, Dal’negorsk. Rock Currier
specimen; Wendell Wilson photo.

40-cm crystals. Most are clear although some of the larger ones are
a brown color from clay inclusions. In the Bor open pit danburite is
represented by pseudomorphs up to 60 cm which proved to be a
mixture of calcite, quartz and datolite. In the ancient hydrothermal
cavities filled with andesite large danburite pseudomorphs can be
seen himing the cavities: they are mainly calcite with a dark
carbonaceous coating. In the cavities not filied with andesite they
have been replaced by crystals of quanz and datolite that have the
general shape of the danburite. Some danburites from this locality

have been irradiated to produce a deep golden orange color

Dannemorite Mn,(Fe Mg).Si,0,.(0OH)
Dannemorite has been identified as a rare accessory mineral in

skarn at the Nikolaevskiy mine.

Datolite Ca,B.Si.0,(0OH)

Datolite is the most common boron mineral in the area and is the
major ore of boron in the Bor pit. The average ore contains 8 to
10% B.O,. Most of the ore 1s massive datolite, but some of the
hydrothermal cavities contain datolite crystals up to 15 cm, show-
ing a number of elongated prismatic, tabular and equidimensional
habits built mostly from {110}, {001} and {201 }. There 1s a wide
variety of colors. including colorless, white, blue, green and
yellow. The yellow (honey-yellow to brown) color is caused by rare
earth elements, and the green color is caused by chromium
(Lisitsyn and Malinko, 1994). The best crystallized specimens
come from the Bor pit, but green crystals to 5 cm are also found at
the Sentyabr'skiy mine: gemmy crystals to 4 cm were once found
in the Verchniy mine; and good crystals also occur at the First
Sovietskiy mine

Dickite AlS1,040OH),
Dickite clay has been identified as a secondary mineral at the
Nikolaevskiy and Second Sovietskiy mines

Diopside CaMgSi,0,

Diopside 1s one of the most common primary skam minerals in
the district. A manganese-rich variety has been found in the Bor pit
as thin green crystals up to 10 cm long in datolite. Smaller crystals

of this same varniety occur at the Nikolaevskiy mine

Dolomite CaMg(CO,),
Dolomite occurs in small amounts at the Nikolaevskiy mine, and
as massive material in the Bor pit.




Figure 22. Datolite
crystal cluster, 11 cm,
from Dal’negorsk.
Viadimir Pelepenko
collection; Wendell
Wilson photo.

Figure 24, Datolite crystal, 2.2 cm, from Dal’ne-
gorsk. Jeff Scovil collection and photo.

Domevykite Cu,As

Domeykite 1s a member of the suite of unusual sulfides found as
inclusions in bismuth nodules from the Bor pit

Dussertite BaFe."(AsO,),(OH).

Dussertite has been found as part of the secondary Pb-Zn-Cu
suite at the Brenner mine.

Epidote Ca.(AlFe),(510,),(OH)
Epidote 1s a common skarn mineral in the Bor pit

Ervthrite Co,(AsO,),-8H.,0

Erythrite occurs as a rare secondary mineral in the Bor pit.

Figure 23. Datolite crystal cluster, 8 cm, from
the First Sovietskiy mine, Dal'negorsk. Heliodor , : :
_ S S Fluorite crystals of exceptional size and quality are found at
Minerals specimen: Jeff Scovil photo. - \ : .
several localities in Dal negorsk. Green cubic crystals over 40 cm
on a side have been found in both the Nikolaevskiy and First
Sovietskiy mines. Fluorite also occurs in a variety of other habits

Fluorite CaF
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Figure 25. Datolite crystals, 15.4 cm, from
Dal’'negorsk. Rock Currier specimen;
Wendell Wilson photo.

Figure 26. Apophyvllite crystal group, 6 cm,
from the Verchniv mine, Dal’'negorsk. 1. C.
Minerals specimen; JefT Scovil photo.




Figure 27. Fluorite crystals with aragonite, 17.2
cm, from Dal’negorsk. Bruce Carter collection;
Jeff Scovil photo.

Figure 28. Fluorite on galena, 6.5 cm, from
Dal’'negorsk. Stuart Wilensky specimen; Jeff

Scovil photo. Figure 29. Fluorite, 3.1 cm, from Dal’negorsk.
Syntaxis specimen; Jeff Scovil photo.




Figure 30. Fluorite crystal, 6 cm, on milky
quartz, from Dal'negorsk. Joseph Freilich
collection; Harold and Erica Van Pelt photo.

Figure 31. Fluorite on quartz, 7.9 c¢m, from
Dal’negorsk. Carnegie Museum of Natural His-
tory collection; Debra L. Wilson photo.

and colors. Most notable are the green octahedrons from the First
Sovietskiy mine and the perfectly lustrous, colorless (“optical™).
walter-clear crystals from the Nikolaevskiy mine, which are some
times referred to as “invisible fluorites™ because of their perfection
Rarely blue and purple crystals to 3 cm are found at the Second
Sovietskiy mine. Miners have reported that a single fluorite crystal
measuring | meter across rolled out of a cavity in the Nikolaevskiy
mine.

Figure 32. Fluorite, 11 cm, from the Nikolaev-
skiv mine, Dal’'negorsk. Steve Neely collection;
Jeff Scovil photo.

Freibergite (Ag.Cu.Fe),.(Sb.As)S
Freibergite has been found in the sulfide veins exposed in the

Nikolaevskiy mine

Galena PbS
Galena (an important ore mineral at Dal negorsk) occurs as
cubes, cubes modified by octahedrons, and as spinel-law twins

flattened on (111). The largest crystals, over 25 cm on a side, are
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Figure 34, Galena crystals on quartz with pyr-
rhotite, 10.7 em, from Dal’negorsk. Bill and
Brigitta Wray collection; Jeff Scovil photo.

Figure 36. Galena cluster of flat, spinel-law
twins on gquartz, 4.9 cm, from the Nikolaevskiy

mine, Dal’negorsk. Van Scriver collection; Jeff

Scovil photo.

Figure 33. Galena crystals on
quartz, 10 cm, from Dal’ne-
gorsk. Viadimir Pelepenko
specimen; Jeff Scovil photo.

Figure 35. Galena in Nattened,
spinel-law twins on chalcopy-
rite, 6.3 cm, from Dal’negorsk.
Francis Benjamin collection;
Jeff Scovil photo.




from the Second Sovietskiy mine: the best specimens available at
present are from the Nikolaevskiy mine. Some of the galena
specimens have a smooth, lustrous, rounded surface that looks as 1
they have been melted or partially resorbed. Massive galena and
crystals to 3 cm have been found in the Bor pit; and crystals up to
6 cm occur at the Sadoviy mine. Most recently, in the summer of
2000, a large pocket of spinel-law galena twins was found in the
Second Sovietskiy mine; flat plates of galena up to 15 cm across

and covered with sphalerite crystals were recovered

Galenobismutite PbB1.S,

Galenobismutite occurs as a rare accessory sulfide mineral in the
Nikolaevskiy and First Sovietskiy mines

(yersdorfTite Ni1AsS
Gersdorffite is among the trace sulfides that have been identified
as inclusions in bismuth nodules from the Bor pit

(soethite FeO(OH)
Goethite 1s a common constituent of the gossan that once
covered the Verchniy

(;old Au

Small amounts of native gold have been found rarely in the
Verchniy mine pits.

Graphite C
Graphite occurs as microscopic inclusions in bismuth nodules
from the Bor pit.

Ca.AlL(S10,)

Grossular 1s among the principal components of skamm in the

(srossular

Verchniy mine, First Sovietskiy mine and the Bor pit, occasionally

as good green to yellow-green crystals to 2 cm.

Gypsum CaSO,-2H.O
Small crystals of gypsum have been collected near the Brenner

mine and at the First Sovietskiy mine.

Hedenbergite CaFeSi.0,
Hedenbergite, a common mineral in the skamn, also occurs as
sprays of flattened prismatic crystals up to 12 cm long. The best

Figure 37. GGalena twin, flattened parallel to the
composition plane (111) (spinel law), 14 cm,
from the Nikolaevskiy mine, Dal’'negorsk.
Heliodor Minerals specimen; Jeff Scovil photo.

Figure 38. Hedenbergite crystal fan, 9 cm, from
the Nikolaevskiy mine, Dal’'negorsk. Carnegie
Museum of Natural History collection; Jeff
Scovil photo.

specimens are from the Nikolaevskiy mine, where it i1s often
covered with quartz and ilvaite. Small crystals have also been
found in the Bor pit and the First Sovietskiy mine

Hedlevite Bi.-Te
iedleyite 1s one of the rare microminerals compnising the suite
of inclusions found in bismuth nodules from the Bor pi

Hematite Fe,O

Hematite has been found as small 5-mm rosettes in the Second
Sovietskiy mine, as small crystals in the Sadoviy mine, as massive
material with gamet in the Bor pit and in alteration zones and
gossans throughout the district. It also occurs as pseudomorphs
after ilvaite in the Second Sovietskiy mine

Hemimorphite Zn S1,0,(0OH),H.O

Hemimorphite occurs as small, colorless crystals with other




Figure 39. livaite crvstals, 3.6 cm, from the
First Sovietskiy mine, Dal’negorsk. Heliodor
Minerals specimen; JefT Scovil photo.

Figure 40. llvaite crystals, 2.7 cm, on heden-
bergite with quartz, from the First Sovietskiy
mine, Dal’negorsk. Irv Brown collection: Jeff
Scovil photo.

Figure 41. llvaite crystal on gquartz, 6 cm, from
Dal’negorsk. Eric Asselborn collection:; Jelf
Scovil photo,

secondary Pb-Zn-Cu minerals in the Brenner mine. and as small.
pale blue, botryoidal crusts with smithsonite from the Second

Sovietskiv mine

Hessite Ae.Te
Hessite 1s a member of the suite of rare microminerals found as

inclusions in bismuth nodules from the Bor pit

Heulandite (Na.K.Ca.Sr.Ba)(AlLSLH)O,,- 26H.0O
Heulandite has been found as single crystals to 2 ¢cm on

manganaxinite from the Second Sovietskiy mine

Hisingerite Fe.S1,0(0H),:2H.O
Hisingerite occurs as typical earthy masses and coatings in

altered skarn in the Bor pit, and also in the Verchniy and Second
Sovietskiy mines

Hvdrozincite ZnJCO,).(OH)
White coatings of microcrystalline hydrozincite have been found

in the Brenner workings

Ikunolite Bi.(S.S¢)

Ikunolite 1s a member of the suite of rare microminerals found as
inclusions in bismuth nodules from the Bor pit

limenite FeTiO

limenite occurs as an accessory mineral in rocks throughout the
distnict

livaite CaFe.FeOSi1,0.(0OH)

llvaite occurs as superb, lustrous black prismatic crystals up 1o
100 cm in size, in sulfide ore and in boron-rich skamm. Good
specimens showing dommnant {110} and {111} have come from
the Nikolaevskiy, First Sovietskiy and Verchniy mines, where it is




associated with quartz, calcite, hedenbergite and datolite. Very
small crystals have been found in the Bor pit. Pseudomorphs of
calcite, sidenite, pynite, pyrrhotite, wron oxides, clays and quarnz
after ilvaite are common, and range in color from brown to black
livaite spherules to 3 cm have been found on diopside from the
Nikolaevskiy mine

Jamesonite Pb,FeSb.S.,.

Jamesonite specimens from the Nikolaevskiy mine are thought
10 be at least in part boulangerite. It is possible that both minerals
are present in acicular aggregates where they are not visually

distinguishable from each other

Jarosite KFe (SO.) (OH)
Jarosite 1s a common component of the gossan at the Brennes

minc

Johannsenite CaMn*Si1.0
Some of what was '.r‘||1|._|_-'-:- '.}:nng_'h: 1O be Jln;md;- from the Boi

pit has proven to be the manganese pyroxene, johannsenite

Joseite Bi,TeS
.j!'\krlh.' IS d ‘-Hl._'!”hl..':' Ol l!'li.' suile o1 rare f'!':lxu'i"'llllf'li".'.i;.'\ rl"H”d ds

inclusions in bismuth nodules from the Bor pit

Kutnohorite Ca(Mn** Mg Fe-*xCO,)
Kutnohorite occurs as blocky, lusterless, milky white crystals to

3 or 10 mm in size, usually on quartz crystals, in the Bor pit

Lavmontite CaAl.$1,0,.-4H.O

Laumontite 1s found as small. white, prismatic crystals in
Second Sovietskiy mine, the Danburitiy pil and the Bor pil FIH““' 42. “;mgunu\lmtt. 3.6 cm, Dal ﬂt‘ﬂllr'ﬁk.
Heliodor Minerals specimen: Wendell Wilson

Lepidocrocite y-Fe"O(OH) photo.

| L'['Ilijll'l..fi‘ll._lh' has been wdentified as an earthy component ol the

Timonite” in the Verchniv mine and other mines in the area

Litharge PbO
Litharge 1s a member of the secondary Pb-Zn-Cu suite

Brenner mine

Lollingite FeAs
Lollingite has been 1dentified in microscopic blebs and masses

In ore from the Second Sovietskiv mine

Ludwigite Mg .FeBO
Ludwigite is a boron mineral found as microscopic inclusions in

native arsenic from the Bor pit

Magnesioferrite MgFe.O

Magnesioferrite, like ludwigite, has been found as microscopic

inclusions in native arsenic from the Bor pit

Magnetite Fe.O,
Magnetite is a microscopic accessory mineral in gabbro and in

carbonate rocks near contacts with diabase intrusions

Malachite Cu,(CO NOH)

Malachite coatings are part of the suite of secondary Pb-Zn-Cu
minerals at the Brenner mine, and are also found in the Bor pit and
the First Sovietskiy mine.

Manganaxinite Ca.Mn—~AlLLBS1,0,.(OH)

Manganaxinite 1s a common constituent of the skamns, and also
occurs in cavities. Curved masses of bladed lustrous, translucent
brown bladed crystals up to 10 cm long are found in the Bor pit and
Sentyabr’skiy mine. Smaller crystals are found in the Verchniy and Figure 43. Manganaxinite, 9.7 cm, from the
Second Sovietskiy mines. Most crystals are the typical brown Verchniy mine, Dal’negorsk. Richard Kosnar
color, but green crystals have also been found. specimen: JefT Scovil photo.
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Marcasite FeS pﬂ’_"ohilh“l‘ (Ag.Cu), . Sb,S

Small spherical masses of marcasite have been found 1n associa Polybasite 1s found rarely as microscopic crystals in the
tion with pyrite and pyrrhotite in the Nikolaevskiy First Sovietskin MNikolaevskiv mine
and »econd >ovielskly mines . .
Prehnite Ca.ALSLO, (OH)
5\ sarite CaA ALSHLO JAOH Prehnite 15 found as a mmnor component ol dike rock at the
argarite [
Marganite, a brittle mica. 1s a rare accessory mineral in the Nikolaevskiy mine and Bor pil
Dal negorsk skam deposits .
Proustite Ag.AsS
Matildite AeBIS Proustite has been found as a rare accessory sulfide mineral in
Matuldite occurs as minute embedded masses in ores of the the First Sovietskiy mine
Nikolaevskiv mine . _
Pumpellyite Ca,(Mg.Fe)AL(S10,)(S51,0,XOH) ,-H,O
Melanterite FeSO,-TH.O Dark green pumpellyite in earthy compact masses has been
Greenish brown melanterite has been found as an alteration r;-l‘unl;_-sj from the Bor pit
product of wron sulfides in the Brenner ming : :
Pyrargyrite Ag . ShS
Miargyrite AgShS Pyrargyrite has been found as a rare accessory sulfide micro
Miargvnite has been reported as a rare accessory sulhide mineral mineral in the Nikolaevskiy and First Sovietskiy mines

n the Nikolaevskiy mine

Millerite NiS
Millerite 1s present as microscopic inclusions in sulfide ores at

the Bor pit

Mimetite Pb.( AsO,).(

Mimetite microcrvstals

wave been wdentified in the secondany
Pb-Zn-Cu suite at the Brenner mine (B, England, personal commu

nication, 1995

Minium Pb.O
Minium has been dentified in the gossan of the secondary Pb

Zn-Cu sunte at the Brenner mine

Montmorillonite (Na.Ca Al Me).S1.0 (OH).-nH.O
Montmonllonite clav 1s found as thin coatngs at the Verchnn

mine and as white massive matenal at the Second Sovietskivy mine

Muscovite KALISLANDO. (OH.F)

Muscovite occurs as microscopic flakes resulung from metaso

malic alteranton n all of the mines

Nontronite Na, JFe (S, ADO, nH.O
Yellow to vellow-green nontronite clav occurs on chalcedony at

the Bor pil

Figure 44. Pyrite with quartz, 7.5 cm, from
Dal’negorsk. Danny Trinchillo specimen; Jeff
A muneral of the olivine group (exact composition unknown) Scovil photo.

Olivine group Fe Mg Mn,Ni):*SiO

occurs 1n ultramahc rocks intersected hj. a tunnel connecting the

Nikolaevskiy and Verchnmiyv mines )
Pvrite FeS

Opal 510,-nH.,0O Pyrite has been found as cubic crystals to 10 ¢cm and as large
Massive white common opal 1s common n the Bor pit crystalline masses up to 24 ¢cm at the Verchmy and Nikolaevskiy

mines. It also forms pseudomorphs after pyrrhotite at the Niko
Owyheeite Pb,, .. Ag. . Sb,k .S ' :
yheeste e ' laevskiy mine, and occurs as small crystals at the First Sovietskiy

Owvheeite has been wdentified as a rare accessorv si -
] =g s | L L | { § CLCSSI T_ 11|]I11L 1.IIH.1 .""L'k“”d Hiﬂln.'1‘~|hl_\ mines

mineral at the Nikolaevskiy mine
Pyrolusite MnO

¥, it r i jod
Palvgorskite Mg.Al),S51,0,(OH)-4H,0 Pyrolusite in black powdery masses and coatings occurs in small

' 5 - o OO . - _ } . i
Mountain leather”™ mats of ]r‘u||j-.,_l.'||!'\]~.I[L up to X0 x M cm have guantities al the Bor pit and in the “I-L‘I'th'll'}. \!LH!;EL"\\L.I} and

been found in the First Sovietskiv, Second "‘*-anL'[xL.!.\ and \\-L'IJHEI_‘L Second Sovietskiy mines

IMINCS

Pyromorphite Pb(PO,).Cl
» 1 'y -
Phlogopite KMeg . AlS1.O. (OH) Pyromorphite microcrystals have been identified in the second
Phlogopite is an uncommon component of Dal'negorsk skarns ary Pb-Zn-Cu suite at the Brenner mine

Plumbojarosite PbFe (SO,).(OH) Pyrrhotite FeS
Plumbojarosite occurs as a component of the gossan at the Pyrrhotite occurs as first-generation flat hexagonal plates and

Brenner mine parallel aggregates, and as second-generation prismatic crystals



Figure 46. Pyrrhotite crystal, 4 cm, from the
Nikolaevskiy mine. Wendell Wilson collection
and photo.

Figure 45. Pyrrhotite, 6.8 cm, from the Niko-
laevskiv mine, Dal'negorsk. Shirley Fiske col-
lection; Jeff Scovil photo.

Figure 47. Pvrrhotite, 8 cm, from the Niko-
laevskiv mine, Dal’negorsk. Vladimir Pelepenko
collection; Wendell Wilson photo.

Figure 48. Pyrrhotite crystal with quartz, 5.3
cm, from Dal'negorsk. JefT Scovil collection
and photo.




Figure 49. Adit in the Nikolaevskiv mine. Rock Currier photo.

and columnar aggregates up to 25 cm across. It also occurs as
attractive rosettes of flat plates. The largest and best specimens are
from the Nikolaevskiy mine. Some of the pyrrhotite 1s replaced by
pyrite. Small crystals have also been found in the Verchmy and
First Sovietskiy mines

Quartz S10

Quartz 1s among the most common minerals in the ancient
hydrothermal pockets, many of which have yielded hundreds of
crystallized specimens. They are transparent and range in color

from milky white to smoky, citrine, red, pale green and pale

Figure 51. Quartz on sphalerite, 8.8 cm, from
the Second Sovietskiy mine. Terry Huizing col-
lection; Jeff Scovil photo.

amethyst. The Bor pit has produced pale amethysi crystals to 15 cm

and smoky crystals to 5 cm. Chalcedony is also found in the Bor
pit. Crystals composed almost entirely of termination faces with
little or no prism development (and often doubly terminated) have
been found at the Verchniy, Nikolaevskiy, Second Sovietskiy and
Sentyabr’skiy mines, associated with ilvaite and hedenbergite. Red
quartz was first encountered in a pocket at the Second Sovietskiy
mine in 1996; the crystals are red in the outer zone, with a white
core, and are up to 8 cm in length. Most, if not all, of the red and
orange crystals have been etched in hydrofluoric acid. Clusters can
be spectacular. In the same pocket were found large pseudomorphs
Figure 50. Quartz, 5.2 cm, from the Second of wron oxides and clays after ilvaite. Quartz pseudomorphs after
Sovietskiy mine. JefT Scovil collection and photo. danburite have been found in the Bor pit. Most recently (2000) a




Figure 52. Collecting quartz specimens from a
hydrothermal cavity in the Bor mine. R. Grant
photo.

large pocket of pale green quartz crystals with no prism faces was

found in the Second Sovietskiy mine. These pseudo-bipyramidal
crystals, ranging from less than | ¢cm to more than 10 cm across,
make striking specimens. Japan-law gquartz twins have been found
in the Bor pit, the Verchniy mine, and the Nikolaevskiy mine. An
unusual X-shaped Japan-law twin on axinite from Dal negorsk (no
mine name given) i1s pictured in Lapis (24, no.
1999).

2, p. 1, Februan

Rhodochrosite MnCO
Rhodochrosite has been found as small pink crystals in the
Nikolaevskiy and Verchniy mines.

Rhodonite (Mn Fe ,Mg,Ca)SiO
Small amounts of pink rhodonite have been reported from the
Sadoviy mine.

Rutile ThO

Acicular rutile has been found as inclusions in quartz from the
First Sovietskiy mine, and as small masses in the Nikolaevskiy
mine.

SafMorite CoAs.
Safflorite has been identified as microscopic inclusions in native
arsenic from the Bor pit.

Scheelite CaWo,
Scheelite 1s said to occur very rarely in the Nikolaevskiy mine;
good crystals are not mentioned.

Ir-‘-‘! 1!"!"'* -'u'll- T Hr'. i, vidame

CaAlLLS1.0,.-3H.0
Scolecite has been found as acicular white material in the
Sadoviy and Second Sovietskiy mines.

Scolecite

Scorodite FeAsO, 2H,0

Scorodite microcrystals have been identified in the Pb-Zn-Cu
secondary suite at the Brenner mine, and as a rare secondary
mineral in the Nikolaevskiy mine.

Senarmontite Sb.0.

Senarmontite has been identified as a rare secondary mineral in
the Bor pit.

Sepiolite Mg, Si 0,(OH),-6H.,0
Sepiolite occurs in altered skarns in the Sadoviy, First Sovietskiy
and Nikolaevskiy mines

Serpentine group
Dark green serpentine has been reported from a tunnel connect-
ing the Nikolaevskiy and Verchniy mines.

Figure 53, Siderite spheres, 4.6 cm, from the
Nikolaevskiy mine, Dal’negorsk. Carolyn Man-
chester collection; Jeff Scovil photo.

Siderite Fe-*CO

Siderite occurs at Dal'negorsk in a range of compositions
grading into other carbonate species. Most of the carbonates form
spherical aggregates to 6 cm in vanous shades of gray, green,
yellow and brown. Sidente 1s also known as bright rhombs and
scalenohedrons with quartz, calcite and sulfides from the Niko-
laevskily and Verchniy mines.

Silver Ag

Silver 1s a member of the suite of rare minerals found as
inclusions in bismuth nodules from the Bor pit; it has also been
identified in ore from the First Sovietskiy mine

Skutterudite CoAs
Skutterudite has been reported from the Bor pit

Smithsonite ZnCO,

Smithsonile occurs as pale green, violet, blue, gray, white and
brown botryoidal crusts associated with aunchalcite and other
minerals of the secondary Pb-Zn-Cu suite at the Brenner mine. It
also forms white botryoidal balls to 3 cm from the Second
Sovietskiy mine.

Sphalerite (ZnFe)S
Sphalerite is common at Dal negorsk, as tetrahedral crystals
showing twinning and parallel growth. Attractive crystals have




Figure 54. Sphalerite crystals, 11 c¢cm, from
Dal’negorsk. Viadimir Pelepenko collection;
Wendell Wilson photo.

been found at the Nikolaevskiy mine (1o 16 c¢cm), the First
Sovietskiy mine (to 2 ¢cm), the Verchniy mine (to 3 ¢cm) and the
Sadoviy mine (1o 8 cm). It occurs intermixed with other sulfides, as
1s occasionally seen as a coating on chalcopyrite crystals. Small

amounts of massive sphalerite have been seen in the Bor pit

Spinel MgAl O
Spinel has been found as a rare accessory mineral in the

Nikolaevskiy mine; the color was not noted

Stannite Cu.FeSnS
Stannite has been wdentihed as an accessory mmneral in the

sulfide suite at the Nikolaevskiy mine

Stephanite Ag.ShS
Stephanite has been identified as a rare accessory mineral in the

sulfide suite at the First Sos ICISK1Y mine

Sternbergite Agke.S
Sternbergite has been dentified as a rare accessory mineral in

the sullide suite at the First Sovietskiy mine

Stibarsen SbAs
Stibarsen occurs intergrown with native arsenic in masses up to
|2 ¢cm in the Bor pit

Stibnite Sh.S

Stibnite 15 an accessory mineral in the sulfide suite at the
Nikolaevskiy mine
Stilbite NaCa AlLS1 O, 14H.0

White crystals of stilbite to 3 cm have been found at the Second
Sovietskly mine

K(Fe. A, .S1,,0,(0H)
Stilpnomelane occurs as an accessory muneral in rocks of the
district

Stilpnomelane

Talc Mg S$1,0,,(0OH)

lalc has been found associated with an ultramafic body encoun-

tered in a tunnel connecting the Verchniy and Nikolaevskiy mines

Figure 55. Sphalerite crystal, 4.5 cm, on quartz,
from Dal’negorsk. Steve Neely collection; JefT
Scovil photo.

Figure 56. Black sphalerite with distorted quartz
crystal, 9.5 cm, from Dal'negorsk. Danny Trin-
chillo specimen; Jeff Scovil photo.

Tellurobismuthite Bi,Te
Tellurobismuthite has been identified as microscopic grains in
the Nikolaevskiy mine

Tennantite (Cu,Ag.Fe.Zn),,As,S
Tennantite occurs as masses up to 4 cm across in skarmn in the

Bor pit

Tetrahedrite (Cu,Fe Ag.Zn),.Sb.S

Tetrahedrite has been found as single crystals to 2 cm, with




quartz from the Second Sovietskiy mine, and as small crystals with
pyrrhotite from the Nikolaevskiy and First Sovietskiy mines.

Calisi0O
Titanite has been reported as an accessory mineral in rocks of
the district.

Titanite

Thometzekite Pb(Cu.Zn).(AsO,).-2H.O

The rare mineral thometzekite has been reported from the
gossan of the Brenner mine, as part of the secondary Pb-Zn-Cu
suite (B. England, personal communication, 1995). This may be
only the second known world occurrence after the type locality at

Tsumeb, Namibia

Thomsonite Ca,NalAlS1.0,,]-6H.0

Thomsonite has been found as a rare mineral in the Bor pit

fourmaline group
Tourmaline of an undetermined species has been found in skamn
at the Bor pit and also at the Nikolaevskiy mine.

Tremolite Ca,(Mg.Fe)Si,0,,(OH)

Tremolite occurs as a component of skam in the Bor pit and the
Nikolaevskiy mine.

Valentinite Sbh.O
Valentinite has been found as a rare secondary mineral in the Bor
pit.

Valleriite 4(Fe.Cu)S-3(Mg AINOH)
Valleriite has been identified as a rare accessory sulfide in the

First Sovietskiy and Nikolaevskiy mines.

Vesuvianite Ca, Mg,Al(Si0,)(Si,0,),(0H),

Vesuvianite occurs as a component of skarn at the Nikolaevskiy
mine.

Vonsenite Fe.BO.
Vonsenite has been identified as belonging to the suite of
microminerals found as inclusions in native arsenic at the Bor pit.

Weddellite Ca(C.0,)-:2H.O

Small, cloudy crystals of weddellite have been identified in a
pocket with whewellite at the Nikolaevskiy mine (Ponomarenko.
personal communication, 2000).

|I"|.| '-f.'i'r" Wi g I |.I"- Hl T A

Figure 57. Whewellite twin, 5.7 ¢cm, on
matrix, from the Nikolaevskiy mine,
Dal’negorsk. Joseph Freilich collection;
Harold and Erica Van Pelt photo.

Figure 58. Zinkenite on quartz, 8.8 cm,
from Dal’negorsk. Jordi Fabre specimen;
JefT Scovil photo.

Whewellite Ca(C.O,)'H.O
Whewellite in good crystals up to 7 cm has been found in a
single pocket, with wedellite, in the Nikolaevskiy mine in 1987

(Ponomarenko, personal communication, 2000)

Willemite Zn.Si0,
Willemite has been found as small white needles and white
crusts in the Verchniy pit

Wittichenite Cu,BiS
Wittichenite has been identified as microscopic masses in ore al
the Nikolaevskiy mine

Wollastonite CaSi0

Wollastonite 1s a common component of skam throughout the
district. Fine-grained wollastonite with hedenbergite comprises the
white to green skam from the Bor pit that 1s utihzed as an
ornamental stone. Matenal with wollastonite fibers up to 2 ¢cm long
1s also known from the same mine.

Waurtzite ZnS
Waurtzite occurs rarely in sulfide ores of the Nikolaevskiy and
Second Sovietskiy mines.

Zinkenite Pb.Sh..S..
Acicular zinkenite, looking like jamesonite in habit and color,
has been identified on specimens from Dal negorsk (X-ray identi-

fication; Brad Van Scriver, personal communication)




Lircon ZrSi0,
i;”-\'l'f” OCCUrs as an *1-\.LL,‘\\'-"‘I'_\ -”'“-”L.rdl In 1eneous T'."‘LL\ ‘.I [InIL.

Dal negorsk area

Loisite Ca,Al(S10,),(OH)
Zoisite has been identified as an accessory mineral in skam at

the Sadoviy mine

DAL'NEGORSK MUSEUMS

The City Museum in Dal'negorsk has a remarkable mineral
collection. The head of the Geology Department at the Museum 1s
Nadezda Bulavko. She was bom in Minsk and studied geology in
Moldavia and Moscow, and has devoted her life to the collection and
study of Dal'negorsk minerals. She has personally collected thou-
sands of specimens. In the Museum the minerals are arranged by
mine, with many hundreds of specimens from each mine on exhibit
l'here 1s a second smaller museum at the Bor Company plant that

also has an excellent collection of minerals from the Bor pit
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Silver, 5 inches, Kongsberg, Norway; Stuart Wilensky photo.
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A valuable collection of 12 different natural diamond crystals!
Ihese will include several different colors, a vanety of different

forms such as cubes, octahedrons, macles etc., and all from
twelve different countries! Total weight in these collections will
average about three carats, and crystal sizes will range from
about 2.5mm to Smm. Every specimen is individually labeled
with complete locality data, and each collection 1s offered at an
exceptionally low, competitive per carat price

Diamond Collection: 12 different @ only $99- per lot!
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South Africa
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different minerals of any similar product! Search for mineral
photos either by mineral name or by our extensive localities
index. Our CD operates under both Macintosh and IBM-
Windows operating systems with no complicated set up re-
quired. See our website for a sampling! This extraordinary CD,
from the rare species experts, is just $69.95 plus $4.00 shipping
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cover (@ 79.00 plus 8.00
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MINERAL IDENTIFICATION SERVICE
X-Ray microanalysis using our in-house Energy Dispersive
Spectroscopy and SEM imaging equipment. A typical analysis
includes a full wntten report, X-ray spectra and specimen

photo, all for just $45-! Tiny sample sizes & non-destructive
analyses at low prices! See our article in the July-Aug, 1999
issue of Mineralogical Record or our website for details.
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Fersman Mineral Database-CD Version

T'his excellent software product i1s a comprehensive database of
all known mineral species, now available on CD!. Information
for each mineral includes chemistry, mineral group, X-ray data
and space group, optical data, other physical properties as well
as type locality and literature references! Every field or combi-
nation of fields is simultaneously searchable, and two user
fields are included! This DOS-based program functions well
under any Windows environment with an IBM-compatible
system. We have prepared a full nstallation package and
instruction guide for our clients, and this excellent software
package is just $99- plus $4- shipping

LANGBAN!

A modem classic with over

215 pages and hundreds of
color and black & white
photographs, with full de-
scriptions of the nearly 270
different species found at
this historic locality! A
comprehensive look at the
mines, geology, minerals
and people that have made
Langban world famous. See
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MinRec' Hardcover, high
quality art printing from
Sweden, just $75- plus §7
surface shipping. Dealer
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All the items needed for your collecting pleasure: Kiker
Mounts, Geiger counters, fine optical tniplets, microscopes,
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The Meiji EM Series of Modular Stereo Mmroscopes

It you are looking for precision, durability, quality and value in a
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EM Series of Stereo Microscopes
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Appraisals

Whether you need an appraisal for insurance purposes, for tax purposes, or to
facilitate the sale or donation of your collecion, we can help. Over 40 years’
experience in the mineral market gives us firm credibility with insurance compa-
nies, and with your potential buvers and recipients. Today, with the changes going
on in the market, it is especially critical to get an appraisal you can depend on. Call
us for more details. Specimen restoration available. We pay cash for collections.

‘r . 1 *ﬁ |
Western X inerals

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 _x'nu'rv in lucson

FAX: (520) 318-0573 + Email: schilepp@wmtucson.com

Mw:qu gl&lﬂg p,ll |

Sl.llllﬂl.m

s e 0ILE Helen Tyson
Tel: 780-452-5357 Fax: 780-451-9541

WWww.tysons-minerais.com

1Ysons’

FINE MINERALS

Canadian Minerals, International Sulphides
Sulphosalts and Native Elements

\ The Crystal H0pper |

Gem Crystal Treasures
Specimen and gem-quality crystals available.

Send for free list or visit our website
Ty Lawrence
PO. Box 14042
Portland, OR 97293

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

Send for our list of beautiful rare and
high quality mineral specimens

David K. Joyce

295 Avenue Road Newmarket, Ontario, Canada L3Y INB
telephone: 905-8346-9073 » e-mail dkjoyce@ancanadaca

| Australian and Worldwide
Minerals
www.crystalhopper.com.au

The Mineralogical Record, vilume 3




I

New York State Museum
Curator (Geol.): Dr. Wilham Kelly
[el: 518-474-7559
Collections "ﬂgr (Geol.)
Michael Hawkins
[el: 518-486-2011
Fax: 518-486-3696
3140 Cultural Educanon Cu
Albany, NY 12230-0001

Website; www.nysm.nysed.gov

Hours: 10-5 daily (closed Thanksgiving,

Christmas, New Years

Specialty: New York & worldwide
:!H:n‘!.lt‘

NY State Acad. of

www.nysm.nysed.gov

Support Org
xiHifldhig\
nysam

Geology and
Meteorite Museums

University of New Mexico
Curators: Gary Smuth (Geology),

Rhian Jones (Meteorites)

277-4204

Dept. of Earth & Planetary Sciences

\tlrihrup Hall, Umiv. of New Mexico

Albuquerque, NM 57131

Hours: 8-12, 1-4 M-}
school hohdays)

Specialties: Worldwide minerals and
IMETCOTIICS, New Mexaco I!inn]l-\‘
Harding Pegmatite Mine Collection

Colburn Gem &

Mineral Museum
Tel: (704) 254-7162

(704) 251-5652

Website: www.main.nc.us/colburn
Pack Place Educatuon,

Arts & Science Center
2 South Pack ‘\qu.iT&‘
Asheville, NC 28801
10-5 Tues.—=Sat. (all vear):
-5 Sun. (June-Oct.);
Closed Mondays and hohdays
Specialues: North Carolina and

[el: (505

(closed on

f.i‘x

IHLH.Jr\

worldwide minerals and gems
Accessible to persons with disabihities

Harvard Mineralogical
Museum

Curators: Dr. Carl A. Francis
William Metropols
fel: (617) 495-4758
24 Oxtord Street
Cambridge, Mass. (12138
Hours: 9-4:30 M—Sat.; 1-4:30 Sun.
Specialties: Systematic Mineral Coll'n

Cleveland Museum of
Natural History

Curator: Position open

Tel: 216-231-4600

| Wade Owal Drive,

University Circle

Cleveland, OH 44106-1767

Hours: 10-5 M-Sat, 1-5 Sun
Specialunes: Gems, Jewelry, Mineralogy

Western Museum of
Mining & Industry

Curator: Terry A. Girouard
[el: (719) 495-2182
email: curatewmmi(@juno.com
IDir. of Educ . Gary Renville
fel: (719) 488-0880)
719) 488-9261
WWW. WINMI.org
1025 North Gate Road
Colorado Springs, CO 38092]
Hours: 9-4 M-Sac., (12-4 Sun.,
June—Sept. only), closed hohdays
Specialties: Colorado minerals & ores,
Western mining memorabilia,
14,000-vol. research library

Fax

The Gillespie Museum of

Minerals, Stetson University
Curator: Dr. Bruce Bradtord
Tel: (904) 822-7331
E-mail: bbradtor(@stetson.edu
Assistant Dhrector: Hollh M. Vanater
Tel: (904) 822-7330)
E-mail: hvanater(@stetson.edu
Fax: (904) 822-7328
234 E. Michigan Avenue
DeLand, Flornida
Mailing: 421 N. Woodland Blvd.,
Unit 8403, Deland, FL 32720-3757
Hours: 9-noon, 1-4 M-F when
university is in session (closed on

hohdays, university breaks & 1n the
SLIITTNINCT)

Specialues: Worldwide comprehensive
collection of rocks & minerals;
Florida rocks, minerals & tossils:
large historic fluorescent collection

Denver Museum of
Natural History

Curator ot {.L‘n]ni_:‘-.,__llui-. A "\.'!.urphx,
Tel: (303) 370-6445

Dept. of Earth Sciences

20001 Colorado Blvd.

Denver, CO B0205

Hours: 9-5 daily

Specialues: Colorado minerals

Geology Museum
Colorado School of Mines

Curator: Virgima A. Mast
lel: (303) 273-3823
Golden, Colorado 80401
Hours: Y—4 M-5at., 1-4 Sun
(closed on school holidays &
Sundavys in the summer)
Specialues: Worldwide munerals;
Colorado mining & munerals

A. E. Seaman

Mineralogical Museum

[Director: Stan Dyl

Curator (mineralogy):
George W. Robinson

Adjunct Curator: Dr. John A. Jaszczak
Tel: (906) 487-2572

Michigan Technological Univ

Houghton, Michigan 49931

Hours: 9—-4:30 M-F

Specialty: Michigan minerals, copper
minerals & worldwide minerals

Houston Museum of

Natural Science

Curator (mineralogy): Joel Bartsch
lel: (713) 639-4673
Fax: (713) 523-4125

| Herman Circle Drive

Houston, Texas 77030

Hours: 9-6 M-Sat., 12-6 Sun.

Specialty: Finest or near-finest
known specimens
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Natural History Museum
of Los Angeles County

Fax: (213) 749-4107
Website: http://nhm.org/minsci
Curator (Mineral Sciences):

Dr. Anthony R. Kampft

Tel: (213) 763-3328

e-mail: akampfl@nhm.org
Collections Manager:

Dorothy L. Ettensohn

Tel: (213) 763-3327

e-mail: dettenso@nhm.org
900 Exposition Blvd.

Los Angeles, CA 90007
Hours: 9:30-5:00 Daily

Specialues: Calif. & worldwide minerals,

gold, gem crystals,
colored gemstones
Support organization
The Gem and Mineral Council

Arizona Mining &
Mineral Museum
Department Director: Doug Sawvyer
Curator: Sue Celestian
Tel: (602) 255-3795
1502 W. Washington Avenue
Phoenix, AZ 85007
Hours: 85 M-F, 11-4 Sat.,
closed Sun. & holidays
Specialty: Arizona minerals

Carnegie Museum of

Natural History
Collection Manager: Marc 1. Wilson
Tel: (412) 622-3391
4400 Forbes Avenue

New Mexico Bureau of

Mines & Mineral Resources—

Mineral Museum
Director: Dr. Virgil W. Lueth
Tel: (505) 835-5140
E-Mail: vwlueth(@nmt.edu
Fax: (505) 835-6333
Associate Curator: Robert Eveleth
Tel: (505) 835-5325
E-mail: beveleth(@gis.nmt.edu
New Mexico Tech,
801 Leroy Place
Socorro, NM 87801
Hours: 85 M-F, 10-3
Sat., Sun
Specialues: New Mexico
r”ll'lt_'rdl‘\, TH]I'III'I?_: ‘lr'[”-.lt Is.
worldwide munerals

Museum of Geology
Director: Philip R. Bjork
Tel: (605) 394-2467
South Dakota School of

Mines & Technology
501 E. St. Joseph Street
Rapid City, SD 57701-3995
Hours: 8-5 M-FE 94 Sat.. 1-4 Sun.
Specialty: Black Hills minerals,

esp. pegmatites

Penn State Earth &

Mineral Sciences Museum
Curator: Dr. Andrew Sicree, PhD
Tel: (B14) 865-6427
E-mail: sicree@geosc.psu.edu
Steidle Building
University Park

Arizona-Sonora
Desert Museum

Collections Manager &
Mineralogist: Anna M. Domitrovic
Tel: (520) 883-1380 ext. 152

Fax: (520) 883-2500
2021 N. Kinney Road
Tucson, AZ 85743-8918
Hours: 8:30-5 Daily (Oct.-Feb.
7:30-6 Daily (Mar.-Sept.)
Specialty: Arizona minerals

Pacific Mineral Museum

Director/Curator: Mark Mauthner
[el: (604) 689-8700)
E-Mail: markm(a
pacitiicmineralmuseum.org
848 West Hastings Street
Vancouver, B.C., CanadaV6C 1CB
Hours: M-F 10-5, Weekends 106
(Closed Mondays in winter)
Specialties: BC-Yukon—Pacific NW,

worldwide, gold, silver

William Weinman
Mineral Museum

Asst. Curator: Doug Gravely
Tel: (770) 386-0576
51 Mineral Museum Dr.
White, GA 30184
Hours: 10—4:30 Tues.—Sat., 2—4:30 Sun
Specialty: Georgia &
worldwide minerals & fossils

Europe

Giazotto Mineralogical

Museum
Curator: Adalberto Giazotto
Tel: 011-39-050-501-587
Cell: 011-39-347-371-8870
E-mail: adalberto.giazotto@pi.infn.it
Lungarno Gambacortu 39
[-56100 Pisa, Italy
Tel: 011-39-050-501-587
Cell: 011-39-347-371-8870
E-mail: adalberto.giazotto@pi.infn.it
Hours: by Appointment
Specialty: Itahan and Worldwide—munerals
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Pittsburgh, PA 15213
Hours: 10-5 Tues.—Sat., 10-9 F,

1-5 Sun., closed Mon. & hohdays
Specialty: Worldwide minerals & gems

State College, PA 16802
Hours: 9-5 M-F & by Appt.
(closed holhidays)
Specialtes: Mineral propertes
exhibits; “velvet” malachite; old
Penna. minerals, mining art

Additional listings welcome!
Send wital information, as shown, to the editor. There 1s a
modest annual fee (lower than our regular advertising rates).

Museums listed alphabetically by city
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2001 Show Schedule
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April 20-22, 2001 "3%

The Spring Show in the Rockies
Holiday Inn Denver North l: Best Western
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Phoenix Civic Plaza—-Hall C

D“:‘::::‘  GeoExpositions, LLC

e P.O. Box 5054, Golden, CO 80401 cas ""

rot (303) 278-1218 » [;szpu@’.‘ml com * www mincralshow com &"“

JExecutive Inn*®

NEW FIND
munerals from ZUBER MP-5 FREIBERG 1'
e Portable rock tnmme Geo-compass |
Suitable for splitting and . |
35 USS |

Low exchange rate of i
It has never been so
cheap for US customers

jout | lense M I K o N Mineralienkontor GmbH

1 n &
Rare Ausira SDEC i
leteorites & Tektite K
\ e supplie 14
l'f on e | '||e.| i
T
o N ™~/
/,.
‘ SROX
\ p\U_ﬁmO y
W i D\,\/.f
Robert Sielecki U

e-'\.,rl."u wation geologist .
See YOou I

lanine Rea Tucson

mine geologist lokyo
1! Hex St., Tottenham Denver
vielbs Munich
A i f / !

wistralia (t " 1 { 14-9612

IN TUCSON
AT EXECUTIVE INN N
ROOM NO. 24/

JAN. 25-FEB. 14 4

surprisingly affordable, very aesthetic and beautiful. Top
quality indian minerals. Something for everybody from
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rabulous gift products induding Pretty Gemstone Bowils
(emstone Paintings, Jewelry Boxes, Pendants, Mela
Physical Produdts like Pyramids, Points, Massage Sticks
Healing Sticks, Shivalingams, Eggs, Spheres, and much
more Incduding
Home Products like superd Wrought Iron Candie Holders
with/without Glass Vases, Aromatic Candles, fancy Bas-
Kets, and much more
When in

National Minerals, 209/167 3 Motilal Nagar No. 1, Road
No. 4, Goregaon (W), Mumbai-400104, India

Tel: 91-22-8754733, 8749984

Fax: 91-22-8736161

email: nationaiminerals@yahoo.com
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22ND ANNUAL
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MINERALOGICAL SYMPOSIUM
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THE MINERALS OF RUSSIA

9:30 AM - 4:20 PM
Saturday, February 10, 2001
Crystal Ballroom, Tucson Convention Center

Program

:30-9:40 Introduction and Welcome—Symposium 1:20- I'he Crystal Structure and Charge Density
Chairman Analysis of Kovdorskite (Mg.(PO,(OH)-3H.0)
Ravmond Grant Charles Lake and Brvan Craven
40-10:00 Famous Russian Mineral Locahues; and Mineral 2 I'he New Russian Classics
Collecting in the former Soviet Umion, William Shelton
Past and Present . lTourmaline from the Malkhanskiy Pegmatite
Dmitriv Belakovskin Dastrict
Alkaline Massits in Russia and the former Soviet William B. Simmons, Karen L. Webber, and

Union—A Mineral Heaven \lexander U. Falster
Dmitriv Belakovskiy : Gem Pegmatites and Greisens Deposits of Russia
10:40 Kola Peninsula: The Greatest Mineral Treasure of in the Twentieth Century
Russia Today Peter Lvckberg
[gor Pekon - Gem pegmatites of the Ukraine, Kazakhstan and
Mineralogy of the Burpala Alkaline Massif (North Tapkistan
of Lake Baikal) Peter Lvckberg
\leksandr Portno 00-3:2 Gem Beryl and Topaz of Scherlovaya Gora,
Recent Mining of Minerals and Gems in Russia Iransbaikal, Russia
by the Stone Flower Company Peter Lyckberg
Nikolai Kouznetson 3 Chromate Minerals from Berezovskoye Deposit,
Nomenclature of Quartz Color Vanations—Pink Ural Mountains, Russia
and Rose J. A. McGlasson
Hidemichi Hori 3:40-4:00 Nickel-Platinum Group Element Deposits,
Trace Element Zoning in Metamorphic Minerals Noril'sk, Sibena
Sereei Skublon J. A. McGlasson and Rosie Moor
4:00-4:20 Mines and Minerals of Dal negorsk,. Russia
-1:20  Lunch Break Ravmond Grant, John Weide, and
Victor Korchevskiy

4———-——_.__-—-|==|5,L‘:’?= —— —— —
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Introduction

The 22nd Annual Tucson Mineralogical Symposium sponsored
by the Friends of Mineralogy, the Tucson Gem and Mineral
Society, and the Mineralogical Society of America will be held on
Saturday, February 10, 2001 at the Tucson Convention Center
Admission i1s free and everyone is welcome. Minerals of Russia
and the former Soviet Union are the featured minerals at the
Tucson Show and are also the subject of the 2001 symposium

Present-day Russia i1s a country of over 6.5 million square miles,
and the former Soviet Union was much larger. In this vast region
are many and varied mineral deposits. The large number and the
range of types of mineral deposits coupled with an active mining
industry and a long history of mineralogical research have led to an
extensive and nch history for the study of Russian minerals and
localities. The Saint Petersburg Mining Institute and the associated
museum were founded in 1773 and continue their activities today.
In more recent years many scientific institutes and university
departments were established across Russia to do research in
geology and mineralogy. The studies and literature related to
Russian minerals and localities are as extensive as those of amy
country in the world

The papers presented in this year's symposium cover a wide
range of matenal, from regional studies to individual localities to
specific mineral data. There are amateur collectors and profes-
sional mineralogists presenting papers. One goal of the Friends of
Mineralogy is to bring these groups together, and this symposium
is one of the main ways this goal is reached. There are also seven
Russian authors or co-authors of papers (also one author from
Sweden and one from Japan), making this symposium an interna-
tonal effor

A continuing problem with Russian mineral localities is the
transliteration of the locality names from Russian to English.

Different authors have used a vanety of spellings for the names of

the Russian localities, which leads to some confusion. A compli-
cating factor is that the name of a locality will have a different
ending in Russian depending on whether it is the name of a town,
a deposit, or a mine. For example, Orlovskiy is the name of a town

and Orlovskoye i1s the name of a deposit. Another source of

difficulty 1s the soft sound in Russian. Some authors ignore it while

40

others use an apostrophe to indicate that the preceding consonant 1s
softened; for example, the use of Norilsk or Noril'sk. A third
source of confusion in transliteration i1s whether to use the Russian
vowel in the word or the English vowel which reflects more
accurately the Russian pronunciation. | have tned to standardize
the names in the abstracts presented here based on Smith and Smith
(A guide to mineral localities in the former Soviet Union, 1995,
Mineralogical Record, 26, 517-541) and a National Geographic
Map (Russia and the Newly Independent Nations of the Formei
Soviet Union, March 1993). For a few of the localities, I found no
information and the Russian spelling was not available. I am
wholly responsible for the spelling of locality names used in the
abstracts.
Raymond Grant
Svmposium Chairman

ﬂ'=._—_-=——'—=-—-ﬂ"ﬂrn ——— e g——,

Famous Mineral Localities and
Mineral Collecting in the Former
Soviet Union, Past and Present

Dmitriy Belakovskiy, Curator
Fersman Mineralogical Museum
Moscow, Russia
dmz@ minmuz.msk.su

Interest in the collecting of fine mineral specimens started in
Russia at the beginning of the eighteenth century. Since that time
there have been two main perniods for the discovery of world-famous
localities in Russia. There are political reasons for both these
periods of discovery

A considerable number of localities were discovered in the
middle of the eighteenth century. This was the time of the
development of Sibenia and the far eastern territories of Russia.
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The great Siberian expeditions, besides discovering many gold,
silver and other ore deposits, also found a number of aquamarine,
heliodor, topaz and tourmaline occurrences in the Transbaikal and
the Urals, the lapis deposits in the Lake Baikal area, the wiluite at
Viluy river and many other mineral localities.

The other great period of discovery was in the second quarter of
the twentieth century, when valuable additions of outstanding
mineral localities were made during the geological investigations
of the Kola Peninsula, the Central Asian Republics, the northern
Urals and Sibenia and other regions of Russia.

We can now describe about 200 important mineral localities in
the territory of the former Soviet Union. Approximately a dozen of
them produced an enormous amount of crystalline materials and a
number of different minerals. The Dal negorsk area skam deposits
are famous for crystals of sulfides (galena, sphalerite, arsenopyrite,
pyrrhotite etc.) and also for exceptional high-quality crystals of
quartz, calcite, fluorite, datohte, danburite, ilvaite and others.
Kara-Oba, Akchatau and other W-Mo greisen deposits in Kazakh-
stan have produced excellent crystals of hiibnerite, creedite, differ-
ent kinds of fluorite, topaz, rhodochrosite, bertrandite, pyrite and
many other minerals. In the Northern Urals alpine type veins gave
us endless varieties of quartz and crystals of axinite, brookite,
anatase, rutile, hematite, ilmenite, kainosite, adulana, calcite and
more. Two very similar magnesium skamn deposits, one in Sludvanka
(Lake Baikal), and the other around Aldan in Sakha-Yakutia, are
famous for huge crystals of blue apatite, phlogopite, pargasite,
diopside. spinel, forsterite and zircon. The emerald mines east of
Ekaterinburg are well known also for excellent alexandrite twins,
phenakite crystals, apatite and spessartine. And located just a
couple of miles south of the emerald mines are the rhodingites of
the Bazhenovskoe asbestos deposit (a twin of the Jeffrey mine in
Canada) with different colors of vesuvianite, grossular, diopside,
chinochlore, and huge blue brucite crystals. Kovdor in the Kola
Peninsula has yielded magnetite, phlogopite, and forsterite crystals
plus a number of crystalline ranties (kovdorskite, bobienite, and
manasseite).

Another dozen localities are interesting in terms of the number
of mineral species found in one place. There is no competition for
the number of species found in the alkaline complexes such as
Khibiny and Lovozero in Kola (more than 400 species), llmenskie
and Vishnevyve Mountains in the South Urals (more than 300
species), and the Murun massif in Sakha-Yakutia.

Another three dozen localines are well-known for attractive
examples of two to four species. For example, the Murzinka area in
the Urals 1s famous for topaz, heliodor, and amethyst. The Kerch
area in the Cnmea Peninsula, Ukraine, 1s famous for vivianite and
anapaite.

Finally, the remainder of the localities are known as a source of
good specimens for one mineral species such as the tourmaline at
Malkhanskiy district, Transbaikal.

During the tume of the Soviet Union, mineral collecting was not
very popular. This was unfortunate, because many extremely
interesting materials (often from the most interesting upper parts of
deposits) were crushed during excavation or buried in the dumps
because of the lack of interest. The few existing mineral museums
and private collectors could not collect all of the minerals available.
Al the beginning of the 1990’s, when the export and trading of
minerals became possible, there was a wave of interest and a lot of
excellent material was mined and sold abroad. Currently a large
number of important mines are closed due io the military and
economic collapse. There are still many possibilities for getting
fine minerals in Russia today, but the poorly designed licensing
system for mining and the senseless export requirements make the
hunt for and export of mineral specimens rather difficult.

The Mineraloeical Record, volume 32, Januarv—F ebruary, 2N |

Alkaline Massifs in Russia and the
Former Soviet Union—A Mineral Heaven

Dmitriyv Belakovskiy, Curator
Fersman Mineralogical Museum
Moscow, Russia
dmz@minmuz.msk.su

Alkaline massifs contain more mineral species than any other
type of deposit. In some of them it is possible to find more than one
tenth of all the mineral species known on the earth (about 4000),
and these minerals can be found in a small area, sometimes just a
few hundred square miles. In most other types of deposits we can
find just a couple of dozen mineral species. There are a few
exceptions, such as Franklin, New Jersey, and Lingban, Sweden,
but the number of species found in these localities is still less than
the number found in the richest alkaline massifs. One of the main
reasons why there are so many different minerals is the chemistry
of alkaline magmas. Almost every element of the periodic table is
found in alkaline rocks in concentrations above the average
concentration of that element in the earth’s crust. Only five
elements have a lower-than-average concentration in alkaline
rocks.

The Khibiny and Lovozero massifs hold the world’s record. The
number of species found there so far 1s close to 500. Those massifs
have been very well described. Therefore, in this report we will
concentrate on lesser-known localities such as the Murun massif in
Sakha-Yakutia, the llmeno-Vishnevogorskiy alkaline complex in
the Urals, the Dara-i-Pioz alkaline massif, Tajikistan, the Oktya-
brskiy massif, Ukraine, and a few other locations.

The mineral specimens that come from these localities are not
only “ugly rare species,” but there are also some beautiful speci-
mens of rare minerals. A bnief description of the geological
features, mineralogy, local landscapes, and most remarkable speci-
mens will be given.

Kola Peninsula: The Greatest Mineral
Treasure of Russia Today

Igor Pekovy
Lomonosov Moscow State University
Moscow, Russia
1gorpekov@mitu-net.ru

Extensive research has been carmed out on the minerals of the
Kola Peninsula region of Russia for the past one hundred years. In
the Kola region there is an abundance of unique mineral localities
in a very small area. These localities represent a variety of different
genetic types, and the deposits are characterized by an unusual
mineral diversity.

The list of minerals from the Kola Peninsula numbers about
1.000 species, and Kola is the type locality for 180 mineral species
There are economic concentrations of more than 60 elements,
which have led to extensive mining in the region; that mining 1s
responsible for the avalanche of new mineral discovenies. More
than half of the minerals are found in the world’s largest alkaline
igneous complex, the Khibiny-Lovozero complex. The Khibiny
complex is the type locality for 130 of the 180 type minerals. Giant
deposits of apatite and loparite are currently being mined at the
Khibiny complex.




Many of the famous Russian mineral localities such as the Urals,
Altai, and Transbaikal are of historical interest, but the Kola region
1s very active and is producing mineral specimens at present. Many
of the Kola localities have become classics. Kola 1s best known for
rare minerals, including the new species, many of which are found
as large, perfect crystals, the world’s best specimens of these
minerals

Among the many deposits of the Kola are the Khibiny-Lovozero
agpaitic massif, the alkaline ultrabasic massifs such as Kovdor.
Afrikanda, Turiy, and Mys, the amazonite pegmatite of the western
Keivy Plateau, and the Li-Ta-enriched Voron'i Tundry pegmatite
Some interesting occurrences are also found in Precambrnan meta

morphic rocks, and in younger sedimentary rocks

Mineralogy of the Burpala Alkaline Massif
(North of Lake Baikal)

\leksandr Portnoy
Moscow Geological Prospecting Academy
Moscow, Russia

I'he Burpala alkaline massif has an oval form and covers an area
of 230 square kilometers. The rocks of the massif are Paleozoic in
age. Burpala, located 100 km to the north of Nizhneangarsk on
Lake Baikal. consists of nepheline syenites in the central part and
syenites in peripheral parts of the massif. These rocks are intruded
into sandy-schistose sediments of Cambrian age. Veins of nepheline
syenite pegmatites cut the massif in the central part and syenite
pegmatites are present in contact zones with zones of nepheliniti
zation being typical for exocontacts

I'he following minerals are found in the nepheline syenites
britholite, titanite, eudialyte, lamprophyllite, and apatite. The syen
ite pegmatites contain calcium cataplente, titanium-nich lavenite,
lorenzenite, cesium-nch astrophyliite, kupletskite, pyrophanite,
leucophamite, strontium-apatite, lopante, calcium-nich seidozente,
strontium-rich and zirconium-nch pernente, brookite, landauite,
murataite, polylhithionite, brewsterite, chabazite, monazite, ancylite
bertrandite, vlasovite, hambergite. Melanocente, ortholavenite,
lopante, thonte, thonanite, eudialyte, pernente, chevkinite, zircon,
leucophanite, cataplente, astrophyllite, tammolite, calcium-nch
seidozerite are found in nepheline-albite phenites at the exocontact

Mineral associations from Burpala are typical of alkaline mas
sifs with an intermediate position between miaskite and agpaite
alkaline rocks; the associations are similar to the mineralogy of

alkaline pegmatites from Langesundfjord (southern Norway) and
Colorado (USA)

Recent Mining of Minerals and Gems in
Russia by Stone Flower Company

Nikolai Kouznetsoy
Stone Flower Company
Moscow, Russia
Nikki@ hawkaccess.com

The Stone Flower Company was founded in 1986 as a coopera-

tive. It was the first private company in Russia to deal with gems,
munerals, and fossils. Its purpose was to send specialists to various
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parts of the USSR to mine or buy matenal to sell to the public and
to collectors.

Areas of interest included: Kazakhstan—the Altyn-Tyube mine
for dioptase; Karaganda and Dzhezkazgan for silver, wolframite,
rutilated quartz, rhodochrosite, and other minerals: Itmurundy for
jadeite; Ural Mountains near Ekaterinburg—Malyshevo for alex-
andrites and emeralds; Murzinka for topaz and other minerals;
Potanino near Chelyabinsk for sapphire and other minerals; Polar
Urals—Raiz for ruby: Kechpel and Pusyerka for jadeite:; Far
East—Dal negorsk for fluornite, calcite, aximite, and other minerals.

After the collapse of the Soviet Umion there was tremendous
chaos in all acuvities in Russia, and the Stone Flower Company
and the nature of its business changed dramatically. These changes
involved new personnel, different tasks and goals, and different
maotivations

Some of the recent mining activities of the Stone Flower
Company include: Polar Urals—Kechpel for jadente (1993-1994);
Ural Mountains—Kakodino mine for demantoid (1995-199K);
Caucasus Mountains, Dashkesan mine, Azerbaijan for quarz,
epidote, magnetite, calcite, gamnet, and amethyst (1996 1o present):
Caucasus Mountains, Kapuldzhyk, Azerbanan for rutile (1999 1o
present); and Pamir Mountains, Kyrgyzstan for ruby, quartz, and
demantoid (1999 10 present)

Pink
quartz,
Pitorra
mine,
Brazil

Nomenclature of Quartz Color Variations—
Pink and Rose

Hidemichi Hori
Hon Mineralogy Lid
P.O. Box 50, Nernima.
Tokyo, Japan 176-0013

Massive rose quartz 1s a common occurrence in nature, but
crystals of rose quartz are very rare. The ranty of crystallized rose
quartz 1s one of the mystenes of the mineral world

Recently, the Russians have been selling synthetic pink quarntz as
a commercial product, manufactured for the gem market. Research
by Russian scientists found that the onigin of the pink color of the
cryvstals from Brazil 1s related to a trace amount of phosphorus in
the crystals. The color of the massive rose quartz, on the other
hand, is believed to be related 1o a trace amount of titanium. The
Russians have used this information about phosphorus to grow
gem-quality pink quartz. It is probably no coincidence that natural
occurrences of rose quartz crystals are usually found associated
with phosphate minerals, for example the occurrence of childrenite
with the pink quanz crystals from Brazil.

It 1s proposed, based on this information, that massive rose
quartz should continue to be referred to as “rose quartz,” whereas
the crystalhized matenal should henceforth be referred to as “pink
quartz, n recogmtuion of the different chromophores.

References

BALITSKY, V. §., er al. (1998) Russian synthetic pink quartz.
Gems and Gemology, Spring, 34-43.

Fhe Mineralowical Record. vilume £, Januarv-F ebruary. 2N




Trace Element Zoning in
Metamorphic Minerals

Sergei Skubloy
Institute of Precambnan Geology and Geochronology
Russian Academy of Sciences
St. Petersburg, Russia

Zoned amphiboles and clinopyroxenes in a garmnet amphibolite
from the Nyurundukan ophiolitic complex, in the northwest Baikal
region, have been analyzed by electron microprobe for major
elements and by ion microprobe for their REE, Cr, T, V, Zr, Y, and
Nb content. The samples investigated contain the assemblage
hornblende + gamet + clinopyroxene +/— plagioclase + epidote +
sphene. Rims of blue-green homblende are found around brown
hormblende. This zoning has been attnibuted to regressive metamor-
phism consistent with the granulite to amphibolite facies transition.
Increasing pressure toward a paleosubduction zone is the probable
cause of this regressive metamorphism. Previous work on the
thermobarometry suggests that the metamorphic conditions of the
Nyurundukan complex were 600 to 650°C and 10 to 11 kilobars.

The amphibole studied 1s zoned with regard to both major and
trace elements. From the core to the im Ti content drops by a
factor of 2.7. Na and Al increase shghtly to the rm and Crand V
remain virtually constant. Zr (factor of 4), Y (factor of 4.5), and Nb
(factor of 7) all decrease from the core to the nm. The amphibole
core has higher REE amounts than the nm. All the REE decrease in
abundance toward the nm by a factor of about 4 to 5, except for the
HREE (factor of 10 for Yb)

The clinopyroxenes from eclogitized gabbros are also zoned
The igneous clinopyroxene relicts in the cores are diopsides with
relatively high TiO, contents (approximately 1.2 weight %). The
clinopyroxene rims display a strong increase in Na (up to 13 mole
percent of jadeite). The REE, Ti and Y in the clinopyroxenes
decrease 1n abundance from the core to the nm at a shghtly lower
rate than the rate of decrease in the amphiboles studied

The trace element compositions of the amphiboles and clino-
pyroxenes reflect a mgh-pressure metamorphic event. For example,
the nms of metamorphic minerals in the eclogites and gamel
amphibolites are more strongly REE depleted than the cores ol
these munerals, which formed during a previous lower-pressure
metamorphic stage

The Crystal Structure and Charge Density
Analysis of Kovdorskite
(Mg,(PO,)(OH)-3H,0)

Charles H. Lake and Bryan M. Craven
Department of Chemistry
Indiana University of Pennsylvania
Indiana, Pennsylvania 15705

Kovdorskite (Mg,(PO,OH)-3H,0) is a mineral named after the
town of Kovdor in the Kola Peninsula of Northern Russia. Our
particular specimen came from the Precambnan Lovozero Massif,
located between Lake Lovozero and Lake Umbozero, and was
provided from the private collection of Professor Robert Newnam
(Penn State). The mineral is found in pegmatites, which were
crystallized from an alkaline magma possessing high concentra-
tions of magnesium and phosphate ions. The ionic structure
crystallized in the monoclinic space group P2,/n with the cell
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dimensions @ = 4724 A, b = 12729 A, ¢ = 10.134 A and P =
102.22° with 4 formula units per unit cell.

The MgO, octahedra are arranged in clusters of four units in a
raft-like structure, with neighboring octahedra sharing an edge
(two formula umits per raft). At the center of each raft are two
special cormers where three octahedra are joined. These comers are
occupied by the hydroxyl ions. The tetrahedral phosphate ions
form bndges between different rafts of octahedra so as to form a
rngid 3-D framework. This 3-D framework possesses tube-like
structures perpendicular to the ac face of the crystal. All the water
hydrogen atoms are directed into these cavities where they form a
system of hydrogen bonds. The hydroxyl ions, which are located in
the middle of the rafts, contribute little, if at all, to the hydrogen
bonding system.

Kovdorskite was found to be an excellent candidate for charge
density analysis. The atoms in the structure of kovdorskite are
bound very tughtly. This resulted in very small and well-defined
thermal parameters and consequently, allowed us to collect Mo K
diffraction data out to sin@/A = 1.26 A'. This corresponds to a
resolution of 0.41 A. In this study we will present the electronic
charge density in the crystal structure. Electronic deformations
have been modeled by the least squares method based upon the
pseudo atom model with multipole expansion to the octapole level
The R(F°) for all 9,883 unique reflections was 4.7%. The experi
mental net charges obtained for the magnesium, phosphate and
hydroxyl ions were +1.2, -2.0 and 0.5, respectively. At the saddle
points, in the total electron density, the prnincipal values of the
curvature are being determined. The results will be of importance

in estimating the onic vs. covalent character of the various bonds

The New Russian Classics

William Shelton
19 Highland Avenue
Westfield, Massachusetts 01085

During the past ten years the number of mineral specimens from
Russia and the former Soviet Union available to the public has
increased greatly. A large number of specimens have found their
way to the American market. Collectors can buy superb specimens
that have been recently produced from several significant localities
in this region, and can also buy good-quality older matenal from
the region. Some of these mineral specimens will become “clas
sics.” This 1s one private collector's experience with some of the
newly available matenial. Several examples are included 1o 1illus
trate the quality of the matenal and reasons are given why these
specimens may or may not become “classic.”

Bomite crystals from Kazakhstan are truly exceptional in size,
quality, and abundance. These factors will make this bornite a
classic. Quartz with inclusions, which has been labeled “straw
berry quartz.” is also available from Kazakhstan, but there are not
enough really high-quality specimens to make it a classic

Heliodor (golden beryl) from Tajikistan is truly outstanding.
There are many specimens with a color and quality that nvals the
best heliodor in the world.

The alpine veins of the northern Urals of Russia have produced
many fine specimens. The two classics are the axinite specimens
that are the world’s finest and the quartz “gwindels”™ which rank
among the best ever found.

Another occurrence of note is Dal ' negorsk in far eastern Russia
Fluorite, quartz, pyrrhotite, ilvaite, and calcite are found as stun-
ning specimens and in sufficient abundance to supply the major
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ning specimens and in sufficient abundance to supply the major
collections in the world. Many unusual quartz specimens are
available including orange colored examples unlike any others.
The ilvaites are of an exceptional quality.

AlY AlY
Elbaite

Olenite
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Liddicoatite
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Figure | Figure 2

Figure 1. Y-site Fe-Al-Mg composition of Malk-
hanskiy tourmaline.

Figure 2. Na-AlY-Ca composition of Malkhan-
skiy tourmaline.

Tourmaline from the Malkhanskiy
Pegmatite District

William B. Simmons, Karen L. Webber,
and Alexander U. Falster
Department of Geology
University of New Orleans
New Orleans, Louisiana 70148

The Transbaikal region of southern central Sibera is famous for
its gem tourmaline. Pegmatites of the Malkhanskiy district are
currently being mined, principally for gem-quality polychrome
tourmaline. The pegmatites appear to be related to Jurassic granitic
plutons that have intruded Proterozoic metamorphic and igneous
rocks.

At least 200 pegmatites are located within the Malkhanskiy
district. Of these, seven are currently productive. These include the
Mokhovaya, Svetlaya, Oneshnaya, Sosedka, Oktyabrskaya, Zapad-
naya and Karkadilovaya pegmatites. The most extensive and
productive of these is the Mokhovaya pegmatite, which is granitic
in composition and contains abundant miarolitic pockets. The
pocket mineralogy consists of gem rubellite, bicolor tourmaline,
albite and smoky quartz, with minor pink beryl, lepidolite, danburite,
cookeite and pollucite. In some pockets tourmaline is coated with a
crust of fine-grained danbunite. A few pockets contain large (up to
5 ¢m), gemmy orange danburite crystals. Additional accessory
minerals identified in the Malkhanskiy district include mangano-
columbite, monazite, ixiolite, striiverite, bismuthinite, bismutite,
lopaz, spessartine, cesian beryl, biotite, amazonite and fluorite.
Other minerals reported include xenotime, euxenite, bismuto-
columbite, bismutomicrolite, microlite, hambergite, petalite, stil-
bite and apatite

A suite of polychrome tourmaline, collected from throughout the
Malkhanskiy district, ranges in color from dark pink to yellow to
green to brown. Electron microprobe analyses reveal that the
tourmalines are principally elbaitic in composition (Fig. 1) with
fluorine contents of approximately 0.5 apfu.* Color is found to
correlate strongly with Y-site chemistry. Pink tourmaline ap-

*apfu = atoms per formula unit
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proaches nearly end-member elbaite composition. Green caps and
overgrowths on pink tourmaline contain higher total iron and
manganese. The unusual yellow-orange to yellow tourmaline has
the highest concentration of Mn (up to 8.1 weight % MnQO), but
contains virtually no iron. Interestingly, yellow tourmaline contains
less liddicoatite (Ca) component than do the rims of some elbaite
crystals, which contain up to 42% Ca in the X-site. Overall, X-site
vacancies are the highest in pink tourmaline, ranging up to 0.3
apfu. Calculated L1 concentrations show a strong negative correla-
tion with Mn content in all tourmalines. Although there is vanabil-
ity in the amount of Mn and Ti, there is a general trend of low Mn
and Ti in pink tourmalines and high Mn and Ti in most yellow
tourmalines. This suggests that the yellow color of Mn-rich,
Fe-poor tourmaline may be the result of the Mn*-Ti** charge
transfer.

The district 1s charactenzed by elbaite as the principal hithium
mineral (which is more abundant than lepidolite), and by the low
abundance of late-stage phosphate minerals. Tourmalines are Mn-
rich and F-nch with low X-site vacancies. Elbaite 1s associated
with late-stage danburite and hambergite. Based on these charac-
tenistics, the Malkhanskiy pegmatites can be classified as belong-
ing to the elbaite subtype of the rare-element class of granitic
pegmatites.

The Malkhanskiy pegmatites have an unusual late-stage chemis-
try very rich in calcium and boron, as evidenced by the very late
crystallization of danburite and hambergite as pocket minerals and
overgrowths on miarolitic tourmaline. Tourmaline composition,
especially that of the latest tourmaline, i1s influenced by this
enrichment of calcium, which produces elbaite with significant
calcium substitution for sodium in the X-site.

Gem Pegmatite and Greisen Deposits of
Russia during the Twentieth Century

Peter Lyvckberg
BP2785, L-1027 Luxembourg
lyckberg@ p&t.lux

Russia has produced some of the finest topaz, beryl, emerald and
alexandrite specimens in the world, primarily from the classic
deposits in the Urals and Transbaikal. During the twentieth cen-
tury, renewed mining has taken place.

During the years 1940-2000 the Takovaya district was mined
heavily for Be, Ta, Nb and Mo. Many large emerald specimens and
alexandrites up to 2 cm were found. The Alabashka-Murzinka-Adui
gem pegmatites were studied intensively beginning in 1968 and
welil into the 1990°s. During this period exceptional topaz and beryl
specimens were recovered. In Transbaikal, the Malkhanskiy Moun-
tain pegmatites were found in the 1970’s carrying fine pink, green
and yellow tourmaline. Vodorazhdelnye, in the Menza district
south of Malkhanskiy, mined for optical quartz, produced green
dravite and flawless elbaite bicolor gem pencil tourmalines. In the
Borshchovochniy Range deposits mined for lithium produced
tourmaline, topaz, and beryl (Savateeva etc.). Beryl has been found
at the Urinskoye pegmatite field and tourmaline at the Poly-
mineralnaya vein. Gem heliodor crystals were found sporadically
in the Mama district muscovite pegmatites and, together with
topaz, native tin and lead, at Orlovskiy. The classic Sherlovaya
Gora greisen deposit was mined for Sn and W, and local collectors
found beryl, topaz and smoky quartz. At the nearby Adun Chelon
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pegmatites a few pockets up 1o 4 x 3 x 2 meters produced smoky
quartz crystals up to 240 kg (90 cm), yellow and blue topaz up to
6.4 kg, and some beryl. Further new deposits include the Svetloye
tungsten greisen on Chukotka, producing beryls and topaz, and a
mica schist north of Viadivostok producing beryl and topaz;
recently gem beryl was found at Pitkiranta near the Finnish border.

Beryl, Volodarsk Volynsk, Ukraine

Gem Pegmatites of Ukraine, Kazakhstan
and Tajikistan

Peter Lyckberg
BP2785, L-1027 Luxembourg
lyckberg@ p&t.lux

The rapakivi granites of the Korosten pluton in the Ukraine are
rich in vuggy pegmatites containing yellowish green to olive-green
beryl crystals up to 1 meter and champagne to blue and bi-colored
topaz up to many kg in weight. Mining for piezoelectric quartz in
Volodarsk (from 6 main shafts connected by main tunnels at the 50,
100 and 150 m level) produced dozens of pegmatites, with pockets
to 30 m on each level, until mining ceased in 1996. In Ukraine a
little-known pegmatite deposit, possibly mined already by the
Scyths near the Krim Peninsula, yields emerald crystals to 2 cm.

In Kazakhstan the Kalban district has produced some fine
bicolored green-red tourmalines as well as rare, flawless indicolites

to 5 cm. Novoromanovskoye, Bayanolskogo and the Kent massif

deposit of zoned pegmatites carry pockets with flawless, large,
light purple fluorite and quartz. Akzhailyau massif pegmatites have
pockets up to 2 cubic meters with quartz, microcline, cleavelandite
and rarely fluonte. Other pegmatites and greisen have yielded beryl
up to 15 cm in association with lepidolite, pollucite, amblygonite,
spodumene and topaz.

The Pamir pegmatites of Tajikistan occur in the Muzkol'skovo
metamorphic complex of the Rangkul’ region, the most prolific
veins being Chila MiKa, Polychromnaya, Dorozhniy, Amazon-
itovaya, Fantaziva, Pegmatite-3, and Beryl-7. Surface collecting
and exploration work has reveled blue and champagne topaz to
8 cm. blue beryl, multicolored tourmaline, goshenite, gem purple
etched scapolite to 4 cm, rare colorless jeremejevite crystals to
2 cm, and white and sometimes partly purple hambergite crystals.
In the southwest Pamir the Besdarinskaya Leschosovskaya and
Museinaya veins are also miarolitic and mineral-bearing.
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Gem Beryl and Topaz of Sherlovaya Gora,
Transbaikal, Russia,
A Commonly Mislabeled Locality

Peter Lyckberg
BP2785, L-1027 Luxembourg
lyckberg@ péet.lux

The Sherlovaya Gora greisen deposit, discovered in 1723, is the
greatest gem beryl producer in Russia. Labels often read “Adun
Chelon,” “Murzinka,” or simply “Ural.” In the old days Sherlovaya
Gora was seen as part of the Adun Chelon Mountain Range.
Specimens were historically brought to trading centers in the Urals
and mislabeled. The Sherlovaya Gora beryl crystals are typically
heavily striated, color-zoned across the c-axis, and cylindrical in
shape due to di-hexagonal and tri-hexagonal faces. Terminations
are simple pinacoids. They are greenish blue, blue or green, and
rarely yellowish green or true golden heliodor color. Crystals reach
a size up to 31 cm by 5 cm. Topaz occurs as white 1o transparent,
non-gemmy, doubly terminated crystals with smoky quartz, and is
often found iron-stained with green or purple fluonte.

Adun Chelon mountain is a separate coarse-grained porphyritic
granite intrusion with vertical pipe-like pegmatites from 1 meter to
a few meters in diameter. These were commonly mined to 20-34 m
depth. The area is believed to have been mined since antiquity, and
was relocated in 1835. Lovely sharp yellowish green and green
hexagonal (Glubokaya Vein) or etched beryl crystals to 25 cm have
been found. Typical etching occurs commonly along the edges
Smoky quartz to 90 cm weighing 240 kg have been found in
association with tourmaline and large gem topaz (Chastochina
vein) in yellow and blue colors weighing 5.6 and 6.3 kg (1989).
The mines of Adun Chelon are located in several valleys and along
the ndges just south of the Buryat church “Zagan-Obo,” also called
Kuku-Sirken in the old days. This latter name often occurs on old
labels of specimens from the true Adun Chelon.

Chromate Minerals from Berezovskoye
Deposit, Ural Mountains, Russia

J. A. Mc(:lasson
The Collectors Stope
9641 East Hickory Tree Dnive
Tucson, Arizona 85749

Some of the most colorful minerals known today were oniginally
found in the Berezovskoye gold mine in the middle Ural Moun-
tains, Russia. This deposit is the type locality for five of the known
22 chromate species (cassedanneite, crocoite, embreyite, phoenico-
chroite, and vauquelinite). The best information indicates that
mining in the region began around 1744, as the gold mines were
developed. Berezovsk is located approximately 16 kilometers from
the town of Ekaterinburg. A second location in the Tochil'naya
Gora region (80 kilometers away) also produced chromate miner-
als during this time. Crocoite was the first of the chromate species
to be recognized, by J. G. Lehman in 1766. Lehman called the
mineral “nova minera plumbi” from the Tsvetoni mine, where it
occurred with ores of gold, copper, lead and silver. The crystals
were described as four-sided prisms of bright yellow-orange color
with a saffron streak, associated with cerussite and pyromorphite.
It was not until 1841 that the name crocoite was used. The name is
from the Greek krokos, saffron, because of the saffron-colored
streak.




In 1796, N. L. Vauquelin and his assistant Macquan described
the element chromium from matenal found at Berezovsk. Macquan
described a dark green mineral occurring with the crocoite from
Berezovsk, but thought that it represented a dark mineral descnbed
earlier |"rj-. Lehman. In 1818 J. J. Berzelius described the dark grecn
mineral that occurred in flattened crystals up to 5 millimeters, as
vauguelinite

In 1833, H. R. Hermann described a third chromate from
Berezovsk. This mineral, blood-red and tabular in habit, was
initially named melanochroite, and later (1839) changed to
phoenicochroite. The latter name i1s in reference to the dark red
color, not black as implied by the former name. In 1968, while
completing research on lead chromates at the Briish Museum, Dr
S. A. Williams described embreyite. This was the fourth chromate
to be described from the Berezovsk specimens. Embreyite was first
recognized in 1880, by F. Pisani, who described the mineral as
botryoidal and red-orange with a yellow streak. The mineral was
named for Mr. Peter G. Embrey, former curator at the Bnush
Museum

I'he last chromate species 1o be described from Berezovsk is
cassedannente. This muneral 1s known to occur on only one
specimen in the museum of the mining university in Paris. F. Cesbron
described it in 1988. Cassedanneite occurs as fine, red-orange
flattened pseudohexagonal crystals associated with embreyite in a
crack in massive crocoite. The mineral was named for J. P.
Cassedanne, at the Unmiversity of Rio de Janeiro

In 1885 Arzruni compiled a list of 54 species occurring at the
Berezovsk deposits. Several additional minerals have been added
since then, but 1t gives an idea of the wide vanety of minerals
associated with the deposit. With the large number of species
reported from Berezovsk it is surprising that so few specimens of
any matenal, other than chromate minerals, are seen In modemn
collections. Outside of the Soviet Union, the Bnitish Museum may
have the best collection of Berezovsk specimens.
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Nickel and Platinum-Group Element Deposits
at Noril’sk, Siberia

J. A. McGlasson
I'he Collector’s Stope
9641 East Hickory Tree Dnive
lucson, Anzona 85749

Rosie Moore
Pan Amernican Silver Corp
1500 - 625 Howe Street
Vancouver, British Columbia, V6C 2T6 Canada

I'he Nonl'sk region is located near the 70th parallel, on the
southern end of the Taimyr Peninsula. In this very hostile environ-
ment, where average temperatures are below 0°C for more than
nine months of the year, a world-class copper-nickel-platinum
deposit is being exploited. In 1998 Noril'sk Nickel, the largest

metal mining company in Russia, produced approximately 19% of

the world’s nickel, 40% of the platinum, 24% of the palladium,
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20% of the rhodium, and 6% of the cobalt from deposits in this
region

Copper-nickel ore was known from the area in the 17th century,
but exploration and exploitation did not begin in earnest until the
1920°s. In 1935 the “Nornl'sk Combine™ cooperative was founded
and produced the first nickel matte in 1939, The Nonl sk Combine
produced metals from the area unul 1989 when the Council of
Ministers of the USSR passed a resolution making Noril'sk Nickel
a “State Concern For Non-Ferrous Metals Production.” In 1994 the
company was privatized to a Russian Joint Stock Company and
shares distributed to over 250,000 persons. The state held the
majority of the shares until 1997 when they were transferred to
Uneximbank as part of a mortgage auction.

Ore from this region is produced from several mines (including
the Medvezhy Ruchey and Zapolyamniy pits and the Taimyrskiy
mine) to 1,500 meters depth. The Talnakh and Oktyabr'skoye
deposits are hosted in a series of Late Permian to Early Trassic
flood basalts and associated ultramafic intrusions. This 3.5 kilome-
ter-thick volcanic sequence consists of alternating lavas and tufts
The Noril'sk intrusions have several charactenstics which set them
apart from other PGE (platinum group elements) source rocks: (1)
They contain 2-10% of their total mass n sulfides; (2) These
sulfides contain a very high concentration of PGE:; (3) There are
very large contact metamorphic halos surrounding the intrusions:
and (4) the sulfur 1sotope ratios suggest that the sulfur may have
originated in-part near the surface as opposed to the mantle. The
sulfide platinum-copper-nickel deposits form a series of different
ore horizons with varying composition and intermal structure
within the differentiated intrusions of the Nonl'sk type

Disseminated ores are confined to the lower differentiates (the
structure determined by the morphology of the host rocks) with
thicknesses of up to 50 meters. The disseminated ores contain the
lowest total PGE concentrations but the highest concentrations
normalized to sulfide content. The majority of the platinum (90-
95%) in disseminated ore is found as sperrylite, with 1.2 ppm in
pyvrrhotite and pentlandite. Palladium 1s primarily concentrated in
pentlandite (50-1000 ppm); palladium minerals rarely occur in
disseminated ore. Rhodium, indium, and osmium occur as sohd
solutions in pyrrhotite and pentlandite

Massive ores occur near the margins of the intrusions and can

extend laterally (several hundred meters) into the surrounding
late-Paleozoic host rocks. They range from a few centimeters to 45
meters in thickness. The massive ores are the most important
economically. The sulfide assemblage i1s complexly zoned with
differing ratios of chalcopyrite, pyrrhotite, pentlandite, and cubanite
representing the Cu-Fe-S assemblage. The PGE mineralogy in the
massive ores is controlled by the dominant Cu-Fe-S mineralogy.
Platinum massive ores occur as sperrylite in pyrrhotite ores and as
tetraferroplatinum, rustenburgite. maslovite and moncheite. Palla-
dium occurs as sohid solutions in pentlandite, and as discrete
minerals, especially in the chalcopyrite ores where minerals of the
complex Pd-P1-Cu-Sn-As assemblage form. Rhodium, iridium,
ruthenium and osmium are nearly always concentrated as sohd
solutions in sulfides, with ruthenium rarely being represented as
hollingworthite.

Veinlets in metamorphic rocks form a distinct aureole around
the massive ores and are found as 2 to 3-meter-thick lensoid-to-
layer-shaped bodies generally concordant with the host rocks.
There is a distinct compositional zoning of these veinlets, from
pyrrhotite-chalcopyrite-pentlandite near the intrusion to a chal-
copyrite-millerite-bomite assemblage distal to the intrusive. Ores
in the millerite-bornite portion of the assemblage show the highest
PGE content. Platinum is represented mainly as sperrylite. The
PGE assemblage forms a complex series of arsenides, stibio-

The Mineralogrcal Re rd, vilume 12, Januarv-F ebruary, 2(00 |




arsenides, arsenostannides, stibiostannides of palladium.

Veinlets in intrusive rocks form 2-5 meters away from the lower
contact of the massive ores, as lenses and layered bodies parallel to
the lower contact of the massive ore. These ores show a zonation
from chalcopyrite-pyrrhotite to chalcopyrite * cubanite. The PGE
mineralogy 1s similar to that of the massive ores rich in chalcopy-
rite, but the concentrations tend to be greater

Sulfide-poor mineralization 1s localed near the upper contact of
the intrusions where chromite becomes dominant, and sulfides
comprise less than 3% of the ore. The PGE mineralization is very
fine-grained (less than 20 microns) and comprised of tellurides.
telluro-bismuthides, stannides, stibnides and arsenides

Very fine sperrylite and native platinum crystals are available for
the collector; however, the rare platinum, palladium, indium,
rhodium, osmium and ruthenium minerals are found mainly as
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Mines and Minerals of Dal’negorsk, Russia

Raymond Grant and John Weide
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Viktor Korchevskiy
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Dal ‘negorsk, Russia

Mines in the region of Dal negorsk, Russia, have produced
world-class specimens of calcite, danbunite, datolite, fluonte, ilvaite,

quartz and pyrrhotite. They have also produced good specimens of

apophyllite, chalcopyrite, galena, hedenbergite, manganaxinite and
sphalerite. Over 150 different minerals are reported from the mines
in the Dal negorsk area. The town of Dal negorsk is located a little
over 300 km northeast of Vladivostok and about 35 km from the
sea of Japan.

The Dal'negorsk mineral deposits were discovered in 1872 by
the Chinese. They mined in the area for silver and used some of the
borosilicates for glass. In 1887 the Russians settled the region and
started mining. In 1924 the mining rights were sold to a British
Company, Tetyukhe Mining Corporation. After the English left in
1931, the Russians started to mine lead and zinc again. In 1946 the
massive datolite ores were sampled and eventually they were
mined as a source of boron. At present there are two companies

operating in Dal negorsk: the Bor Company that operates the Bor
open pit mine for boron, and Dal’polymetal that has three under-
ground mines for lead, zinc, bismuth, silver, cadmium and indium.

There are eight mines that have produced mineral specimens in
the area close to Dal’negorsk (within 15 kilometers). Today, four of
these mines are operating and four are closed. The Bor pit or
quarry, the only operating open pit in the area, is being mined for
datolite as a source of boron (mainly for boric acid). The Danburitiy
mine is an abandoned open pit mined briefly for boron. It is the
only locality where danburite has been found. The First Sovietskiy
mine opened in 1934 and closed about 1965. The Second Sovietskiy
mine also opened in 1934 and is operating at present. (The name
Second Sovietskiy is used for a series of mines including Eastern
Partizan mine, Western Partizan mine, and Svetly Otvod mine.)
The Senrvabr'skiy mine opened in the early 1930's and has been
closed for 30 years. The Verkhniy mine was the first mine in the
region; mining by Russians started in 1897 and is still underway: it
was operated first as an open pit mine (even before 1897 by the
Chinese) and is now an underground mine. The surface workings
are still accessible to collecting. These surface workings are also
referred to as the Brenner mine (Hamet and Stedra, 1992). The
Nikolaevskiy mine opened in 1982 and at present is the largest
producer in the district. The Sadoviv mine closed in 1997 and only
a few muneral specimens were found n the past.

The geology of the Dal'negorsk region 1s complex because of its
plate tectonic mstory ol repeated accretion and subduction pro-
cesses. The oldest rocks in the area are limestones, sandstones and
siltstones of Upper Tnassic to Upper Jurassic age. They were
pushed into their present position as a result of the subduction
under the East Coast of Russia. Overlying the sediments are
Cretaceous tufis. All of these rocks are faulted and are intruded by
a series of igneous rocks. The first was a Late Cretaceous-Tertiary
andesite-granodiorite complex associated with the sulfide deposits
This was followed by two series of Tertiary intrusions associated
with the boron mineralization in the region (Lisitsyn and Malinko,
1994). The major host rocks for the sulfide and boron deposits are
skarmns. The primary skarn minerals are wollastonite, hedenbergite,
gamet (andradite-grossular), and manganaxinite. The altered skamns
contain in addition datolite, hisingerite, quartz, calcite. sepiolite
and siderite (Bulavko, 1984). There are many combinations ol
these minerals in the skams, and they form a very striking rock
used as an ornamental stone for mosaics, boxes, tiles, and other
decorative purposes

Also of interest to mineral collectors are the ancient hydrother-
mal cavities found in the mines. They range in size from a few
centimeters across to the size of a house. Because they were
present before the intrusion of the last magma, some of these
cavities are filled with andesite and other igneous rocks. Others are
still open cavities and are the source of many of the fine crystal-
lized mineral specimens.
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Vinerals

Springfield Show 2000

by Tom Moore

In March of this year | moved from my former Connecticut town
on the Atlantic shoreline to a more northerly town (new address:
171 Washington St., Norwich, CT 06360), and one of the lhttle
advantages is that now | don’t have quite as far to drive to
Springfield in August for the East Coast’s best mineral show.
Through force of habit | left home for the show at the time | have
always left, but arrived at the Eastern States Exposition Center in
Springfield about half an hour earlier than I've been used to
arriving, and consequently the show wasn’t open yet, Nevertheless
[ still found that the big parking lot was already more than half full,
and there was already a long line of visitors waiting for opening
time, many complaiming about how they hate to wait in long lines.
All of this is my own long-winded way of saying (as | seem to do
every year) that the Springfield Show continues to grow and to
flourish. Again this year some major dealers made their debut
appearances here: offhand | recall Les Presmyk from Arnizona (De
Natura) and the KARP dealership from the Czech Republic, but
there were others too. The show format was unchanged, but
whenever | saw Marty Zinn he had almosr as wide a smile on his
face as he’'d had last year, when his own collection graced the
exhibit area.

This time it was Dave Bunk's Colorado collection that filled the
53 cases that faced inwards to form the looping path of the Special
Exhibit Section. Even though, necessarily, this collection featured
more gray sulfides and fewer dramatically colored “aesthetic”™
pieces than did Marty’s worldwide display last year, the knowl-
edgeable seemed at least as impressed by what they beheld, and the
general public gave every appearance of feeling due awe as well.
Dave told me that he had inherited about half of this great
collection two years ago from his mentor, the late George Robertson.
Even so, it presents so large and comprehensive a range of
Colorado mineral occurrences, past and present, that the fact that
so young a man as Dave has already assembled so much Colorado
wealth seems downright amazing.
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Describing the contents of those 53 cases has to be, as for
Marty’s collection last year, a matter merely of listing bare names
of subtopics; letting the roving spotlight play on high points. Dave
himself did try, though, to direct viewers' attentions to what he'd
have least wanted them to skip over: a “Some Of My Favorites”
case held 18 top pieces, most memorably (for me) a 6-cm Wire
Patch mine, Breckenridge gold; a wondrously gemmy sphalerite
Cluster from the Commodore mine, Creede; a 5 x 7-cm group of
brilliant, sharp, white 2-cm anglesite crystals from Leadville; and a
lush Sweet Home mine (Good Luck Pocket) rhodochrosite minia-
ture with a deepest red, razor-sharp, flawless 3-cm rhomb on a
matrix of quartz crystals and tetrahednie.

The rest of the cases focused on specialties, either of species,
locality, or combinations of these. Thus there were single cases
devoted to (among others) pyrite, amethyst, sphalerite, Mt. Antero
fluorite, Mt. Antero aquamarine, the Cripple Creek district, rhodo-
chrosite (general), rhodochrosite (Sunnyside mine), and thumb-
nails (my favorite!) . Two cases each were allotted to barite, the San
Juan Mts., the Pikes Peak Batholith, and the Sweet Home mine;
three each to the Idarado mine, the Creede district, and the Eagle
mine. Of special interest were two cases of “rarities” from Colo-
rado; 1t 1s indeed rare, and of course educational, to see fine
Colorado specimens of, for example, allanite, bismuthinite, chryso-
beryl, chlorargyrite, and phosgenite. Of individual specimens fine
and surprising enough to make me reach for my pen and notepad at
the very first ghimpse, I'll mention a foot-wide group of spiky
white cerussite crystals from the Bulldog mine; a couple of just-
as-giant matrix specimens of Book Cliffs barite, with vivid color-
less prisms to 8 cm long on both; a handful of specimens of zircon
from St. Peters Dome, with sharp lustrous brown crystals to 3 cm
in matrix; and a Pelican mine, Clear Creek County acanthite such
as would make Guanajuato or Freiberg proud—a deep, 3 x 5-cm
cluster of sharp gray cubes individually to 1.25 cm across. Well,
may this miscellaneous, breathless survey give you a sense of the
bedazzlement afforded generally by this display. Congratulations,
kudos, and maybe even a beer at someone else’s expense, are
clearly Dave Bunk's due.

Time now, though, to walk the show floor for awhile and see, as
| think someone once said somewhere, what's new in minerals.

Harvey Gordon, visiting Back East for the second year in a row,
was offering Barrick Meikle mine barite and Zapol claim topaz
and smoky quartz, of course, but what was new here were ten flats
or so of very pretty calcite specimens recently found at a so-far
unspecified place in Fall River County, South Dakota. The lime-
stone matrix for these specimens 1s of a buff to chalky white color,
while open cavities are lined by solid crusts of lustrous, transpar-
ent, 1-cm calcite rhombs, tinted a pleasant orange by iron oxides.
On some specimens there is a second generation of calcite, as
translucent white flattened rhombs (“discoids,” if you join me in
liking this word) uniformly 5 mm or so across, sprinkled over the
orange crystals for a pleasing snowflake-effect. Sizes of these
attractive specimens range from 5 x Sto 12 x 15 cm.

Still on the midwestern calcite motif . . . Canter Rich was
showing a newly purchased (but long-ago mined) hoard of calcite
from the extinct lead-zinc mining district of Shullsburg, Wisconsin.
About 20 cabinet specimens exhibited a wide range of calcite
habits, from transparent scalenohedrons to milky-translucent white
modified rhombohedrons, with crystals sometimes reaching 3 cm,
clustered or stacked in large groups or laid over galena/marcasite
maitrix. Specimens here are from about 4 x 6 cm to 10 x 10 cm.

Minerals America, a dealership run by Leonard Himes (P.O. Box
540257, Orlando, FL 32854), brought to Springfield this year
something intriguing, pretty, and new, collected this past summer
by Leonard’s show manager, Michael Jacob, who was on hand to




give me the scoop. A traprock (gabbro) quarry called the 11th
Street quarry, right in the “downtown” section of Hickory, North
Carolina, has afforded calcite-filled seams which, when the calcite
is dissolved away, prove to be lined with beautiful, lustrous, pale
yellow-orange stilbite crystals. These are simple, bladed,
wedge-terminated singles of stilbite, pearly along the prism faces,
to 1.5 cm long. Leonard and Michael had about 25 mimature and
cabinet-sized specimens of loose clusters. Further, it seems that
this same quarry has some Alpine cleft-type tension gashes with
mineralogy featuring tiny babingtonite crystais; brilhantly black,
thin ilmenite platelets to | cm with epitaxial rutile; and (a senous
rarity) microcrystals of kainosite-(Y) on muscovite. Needless to
say, the dealership will be monitoring further work at the quarry
L'|ll\tf|}

As everybody knows, the hearts of Wayne and Dona Leicht of
the dealership of Knistalle really belong to Califorma gold, but the
Leichts lately have been indulging a winning habit of scooping the
Springfield Show, each year, with recirculated collections of old
classic items from the eastern U.S. and Europe. This year it was
Bravo! for habit-forming behaviors, as the Kristalle booth proudly
presented, for instance, four good large cabinet specimens ol
pyromorphite from the Wheatley mine, Phoenixville, Pennsylva-
nia; about a half-dozen large pieces from the Tilly Foster mine,
Brewster, New York, showing deep red-brown chondrodite crys-
tals to 2.5 cm with clinochlore on massive magnetite; and a few
loose gemmy prisms of elbaite whose distinctive, somehow faintly
“oily,” brownish green color marked them as having come from the
old Gillette guarry, Haddam Neck, Connecticut. Best of all in the
Eastern-classics department were the Leichts’ eight top-class min-
lature and thumbnail specimens of chalcocite from Bristol, Con
necticut, on all of which the luster is bright (not sooty) and the lines
super-sharp on the muluply twinned black crystals, which reach
2 ¢m;, four of the specimens have drusy quartz matnx, and four are
loose chalcocite crystal groups. And under the table (because
already sold) lurked the best Bristol bornite specimen ['ve ever
seen: a quartz-matnx miniature with very sharp, indescent black
3-mm bornite crystals tastefully grouped in hittle bunches all over
it. Finally, to top off the old-classics feast, there were five choice
pyromorphite specimens from the Bad Ems, Germany, district,
two highly lustrous pale brown ones from the Frniednchssegen
mine, each 6 cm across, and three olive-green ones with bright, fat
curved crystals to 2 cm in rich, bloated-looking clusters of 4.5 and
5 cm

Back, now, to what's truly new Jeff Scovil has reported
elsewhere on the new barite specimens from the Turt mine, Satu
Mare, Romania, and ves, they're very attractive, as | learned when
| saw them for the first ime at Springfield. They were sporadically
scattered about the dealerships, but the best were with Dan
Weinnch and with Frank and Wendy Melanson (of Hawrthorneden).
The barite comes as rectangular sheaves of very thin tabular
crystals growing in parallel, slightly pinched in the middles. These
delicate sheaves, to 4 cm, are lustrous, transparent and almost
colorless but for a hint of yellow-brown; they tend to stand on edge,
or at least to be canted at high angles, like impossibly balanced
little playing cards, on a rusty matrix of altered sulfide ore. So far,
large cabinet specimens seem to predominate.

The Melansons of Hawrhorneden also had a pleasant surprise
among their abundant flats of miscellaneous thumbnails in Perky
boxes: about 25 very fine, loose fishtail twins, and little clusters
and matnx specimens, of titanite from the old locality of Capelinha,
Minas Gerais, Brazil. Yes, this material dates back a few decades
now, but has been missing from the market in specimens as good as
these for most of that time. Frank Melanson said that he bought this
lot from an Ouawa jeweler in the 1970°s (thus probably saving
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Figure I. Barite, 4.5 cm, from the Turt mine,
Turt, Satu Mare, Romania. Hawthorneden speci-
men; Jeff Scovil photo.

them from the blade, for many are gemmy enough to yield fine
faceted stones). The color 1s deep yellow-green, the luster 1s high.
and the forms are sharp; and all of these thumbnails sell for under
$50 each

My fellow Connecticut residents Jeff and Glona Fast of Jeff &
Gloria's Minerals (phone 860-267-4644) had what amounted to
the merest tantalizing trace of what could prove to be an exciting
what's-new from Russia. Just before this show, Jeff told me, a
Russian “kid” brought in a small handful of thumbnail-sized wire
silver specimens from “Ducat, Chukotka™ and sold them to the
Fasts, and as soon as | saw these specimens at their stand | went
wow, and when | checked back half an hour later, the best of them
were gone. Brilliantly lustrous, metallic white, thin wires loop and
twine around each other, or around little white calcite shards, in
sculptural groups, some alone, some rising from calcite/sulfide
matrixes. In other words, it’s “typical” native wire silver, but
exceptionally bright and aesthetic, and very promising—that is, if
that “kid™ ever shows up again. The Fasts will keep their antennae
oul.

['ve mentioned that the industrious Czech dealership of KARP
(PO. Box 54, 272 B0 Kladno, Czech Republic) showed up at
Springfield for the first ume this year; and now ['ll add that Dr. Ivo
Szegeny, at this stand, had the first good calcite specimens ['ve
seen from the copper mines of Dzhezkazgan, Kazakhstan. We must
surely concede by now that Dzhezkazgan is one of the very greatest
of contemporary specimen localities, but you'll only really turn on
to it if you favor metallic minerals (world-class crystallizations of
silver, copper, bornite, chalcocite, tennantite, stromeyerite, etc.).
Well, the Dzhezkazgan calcites are not world-class for the species,
but they are interesting and distinctive—excellent for your Calcite
Suite. All crystals are shallow-angled butterfly twins of “winged”
aspect, colorless and transparent although fairly heavily stained
and infused with red hematite dust. Individual twins can reach 3.5
cm; typically they nse vertically, as if attempting takeoff, from a
matrix of small, clear quartz prisms mashed up together. The
matrix is dotted, further, with small, rusty-white spheres of inter-
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grown barite blades and with sharp |-mm bornite crystals. Ivo
sald he had obtained about 70 pieces in all, from thumbnail-size to
10 cm across, collected some months ago from a pocket in the
active mine, and only a few of the smaller pieces (including my
new thumbnail!) are without damage. Oh yes, and at this dealer-
ship, too, were a few unremarkable miniatures of blue celestine,
for a second non-metalhc Dzhezkazgan species entry

Just inside the front entrance and to the left, as usual, Dudley

Blauwet of Mountain Minerals International held court at a large

stand full of wonders, some old and some new, from the pegmatites
of Pakistan and Afghanistan. Most excitingly new, especially if you
are a rare species and/or thumbnail collector, were about ten sharp
little loose single crystals and groups of bastnasite-(Ce) from a
brand-new find at Shinwaro, Kunar Province, Afghanistan. The
blocky crystals are basically sharp and crisp, though sometimes a
bit edge-rounded: they have a dull to medium luster and a rich
orange-brown color, and range from opaque to translucent to
gemmy (sometimes all within the same crystal). The best of these
thumbnail and small-mimature specimens represent, one would
think, the world's-record crystal development (so far) of this very
rare, rare-earth carbonate species—the earlier bastnisite specimens
from France having been found as very thin plates on matrix, not as
thick gem-potential crystals like these.

Also brand-new were some excellent, razor-sharp, matte-lustered
loose magnetite octahedrons to 3 cm on edge: Dudley gives their
source as Biensla, above Arondu, Haramosh Range. Northemn
Areas, Pakistan. Just a handful of crystals were dug from what is
apparently an extremely high-altitude (even for Pakistan) locale,
atypically clear of snow last summer. The ghsteming, precise little
black octahedrons closely resemble the ones found embedded in
greenschist in earlier-known localities in Brazil, Sweden and
Vermont, and, sure enough, the matrix here is also a green
schistose metamorphic rock, though no matrix pieces made 1t to
Springfield.

Finally, Dudley was proud of about 15 large (10 very large)
skeletal-growth, clay-included quartz crystal groups from Wanna,
Waziristan, Northwest Frontier Province, Pakistan—very near the
place which recently has yielded such abundances of “faden™
quartz specimens. These pieces are at least fist-sized, hunky things,
single crystals for the most part, the largest reaching 12 x 12 x 12
c¢m, and they are lustrous and transparent. nicely showing the zones
of buff-colored clay that line areas of skeletal growth on and under
large rhombohedron faces. Rather than trying to describe them, |
can just refer you to the cover picture of vol. 23, no. 6 (November-
December 1992), showing a Brazilian piece looking exacrly like
these new Pakistani specimens.

From Burma (“Myanmar™), a couple of interesting new items
are now showing themselves (they’'ll be joining the recent lavish
supplies of gemmy red spinel crystals in white marble and of the
beautiful deep green chromian dravite in the same matrix, from
“Mogok,” famous provenance of classic rubies). From this same
vague “Mogok™ district, a couple of dealers at Springfield had
lovely specimens of pale translucent pink elbaite in flaring parallel
groups of thin prisms, the ends of the prism-bouquets sometimes so
flaring that the term “mushroom tourmaline™ was being bandied
about. These glistening pink columns of not-quite-gemmy but very
lustrous crystals reach 12 cm high. No, you wouldn’t expect
tourmaline in a regionally metaphorphosed calcareous rock such as
seems to host the other Mogok species, but Frank Melanson (who
had a couple of the new elbaites) says that he’s seen other
specimens wherein the elbaite crystals do grow in a pegmatite
matrix. To deepen the mystery in another direction, refer now,
please, to page 335 of the Tourmaline Special Issue (vol. 16, no. §),
where you'll see a drawing, with accompanying text, of a “rubellite™
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Figure 2. Phlogopite crystal, 2.6 cm, from

Mogok, Burma. Minerals America specimen;
JefT Scovil photo.

from “Burma™ as shown in Sowerby's Exoric Mineralogy of 1817
individual terminal faces of individual crystals are much more
strongly marked on the specimen in the old picture than in these
new specimens, but otherwise the resemblance 1s close

For another teaser from “Mogok, Myanmar™ we returm to
Leonard Himes at Minerals America, who had four specimens
showing embedded crystals of a rransparent pale smoky brown
phlogopite in massive gray-white marble. For crystals of a mica
species, these are indeed extraordinary for size, sharpness and
color; they reminded me of choice old-ime phlogopites from
Franklin, New Jersey (embedded in white Franklin limestone). In
the miniature-size matrixes at Leonard’s stand, the 1.5 x 1.5 x
2.5-cm phlogopite crystals lie flat, about half exposed by acid-
etching. Two of the crystals show some tapering near the ends, and
although the small flat “basal face” on each of these could be a
cleavage plane, it could as well be a true terminal face. Be that as
It may, the soft brown color and the transparency make these very
fine specimens of phlogopite.

I'll conclude with a paragraph on a what's-new I've mentioned
before, beginning in last year's Spnngheld report by this ime
a what's-getting-rapidly-better. Most mineral folks are aware by
now that a place in China is presently making its move to become
a truly major locality for pyromorphite, its best specimens both
resembling and rivalling the bright apple-green crystals from
Cordoba, Spain, which surfaced a couple of years ago. At Spring
field there was a fair amount of fine Chinese pyromorphite around,
the best of it being offered by Danny Trinchillo of DeTrin Minerals




and by The Rocksmiths. Danny had several flats of specimens, the
colors ranging from electric yellow-green (Spanish style) to a kind

of milky pale green nor especially suggestive, to me anyway, of

pyromorphite hues from any earlier place. Crystal forms range
from simple, sharp hexagonal prisms approaching | cm to complex
spindle shapes to 1.5 cm; very bright little groups without matrix
make fine thumbnails, while dense coatings on pale brown gossany
and/or white quartz matrix make for specimens up to about 5 x 5
cm. Somehow there is an energy, an up-and-comingness, about this
material such that one senses that future specimens may well
compete with French, German and Idaho pyromorphites at their
most authoritative. The mystery, so far, of these Chinese specimens
concerns, you guessed it, the locality. What with the problems of
transliteration from Chinese characters added to the usual prob-
lems of error, vagueness, paranoid disinformation-giving, and
other ills that flesh is heir to along the supply pipeline, confusion
about the locality is not surprising, although it does seem unusually
severe. Danny Trinchillo says that the source is “Gulin,” iIn
Guangxi Province; the Rocksmiths, as well as Emnesto Ossola, give
“Yangshu,” Guangxi; and Debbie Meng informs me by e-mail that
it 1s “Baise,” Guangxi. And none of these folks know, or say,
whether Gulin or Yangshu or Baise is the name of a mine, or a
town, or a district, hill, outcrop—or what. Well, perhaps at the
upcoming Denver 2000 show [see following report] I'll be able to
clear this up, or imagine that | have done so. Anyone who can help
1s invited 1o write, or e-mail me at tmoore)%@ snet.net.

Denver Show 2000

by Tom Moore

It seemed an unusually busy show this year, in part because of
the rushes, thnills and general buzzing conniptions surrounding a
few very new, very spectacular mineral finds. It must be said that
general attendance, both at the hotel and Main shows, was some-
what off from that of past years, but it shouldn't have been, since
those new finds—never mind the Main Show displays—were
special indeed. For descriptions of the discoveries in question (oh,
all right, I'll name the biggies right now: Moroccan erythrite,
Afghanistan sodalite, Chinese pyromorphite), you’ll have to be
patient as | gawk my way through the usual What's-New World
Tour . . . but suffice it to say that Denver was qualitatively strong on
“very nice stuff” this year. Oh yes, and the ballroom dealers’
enclave at the hotel has expanded also, into a generous new tent
which one reached through one of the side ballroom doors. All
aboard, then; no more than two bulging carry-off bags full of rocks
per showgoer, please . . .

A new strike (in April 2000) of a very peculiar sort of gold was
Nevada's chief contribution this year. The Olinghouse mine in
Washoe County is now commercially inactive (in fact, bankrupt
and lingation-haunted), but on 6030 Bench, 813 Pit, some seams in
a greenish gray altered andesite yielded, when the calcite was
etched away, pretty specimens showing delicate linings of filiform
gold in lustrous, generous “nests” attached lightly to their matrix.
This gold’s color is pale, because silver content ranges between 5%
and 30%, but under magnification the specimens turn into glitter-
ing dreamlands of cotton-candy-like mazes of interconnected
wires, fibers and minute crystal shards. Perhaps a hundred speci-
mens were being offered, from a few thumbnails (for around $75)
up to a 9-cm “sandwich” of rock with a see-into seam running right
down the middle for its full length ($1750). Marketing of these
oddly beautiful specimens was being shared between Scott Kleine
of Great Basin Minerals (3895 Lisa Ct., #C, Reno, NV 89503-
1125), Ed Coogan of Coogan Gold Company (P.O. Box 1631,
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Turlock, CA 95381), and Piete Heydelaar and Debra Mormssette of
Global Treasures (P.O. Box 3264, Quartzsite, AZ 85359).

At the Hecla-Newmont Rosebud mine, Humboldt County, Ne-
vada, just before this mine closed in August, there were collected
some 30 matrix specimens, toenail to small cabinet-size, showing
miargyrite in little clusters of brilliant metallic black crystals on
drusy quartz-lined seams in a gray altered rhyolite. Originally there
was a white, sticky seam filling of dickite—this according to Casey
and Jane Jones of Geoprime (11332 Hawthome Ave., Hesperia, CA
92345), who were selling the specimens in a Holiday Inn room.
The crystals of miargyrite are sharp, though only around 2 or 3 mm
individually, the isolated clusters reaching 1.5 cm or so. Possibly
some tiny pyrargyrite and pyrostilpnite crystals are in there too:
Terry Wallace at the University of Arizona is working on it.

The only other U.S. item this time is a stash of top-quality rutile
crystals from the famous locality at Graves Mountain, Georgia. It
seems that Terry and Jean Ledford of Mountain Gems & Minerals
(P.O. Box 239, Little Switzerland, NC 28749) struck a first big
pocket in February of 1998; it was more than 2 feet across, and
produced about 1000 specimens, some of them seen here, and
some of them having been offered at Springfield in 1999. Al
Denver, the Ledfords had about 50 newly cleaned rutile specimens
from this pocket, with sharp, highest-luster, blackish red crystals 1o
4 cm on edge, as loose singles and in big flashing blocky groups
(the Houston Museum and John Barlow got the two best and
biggest of this find). Then in December 1998/January 1999 the
intrepid Ledfords broke into a second, almost as dramatic pocket,
this time in a grayish greenish white pyrophyllite; specimens with
hard felted pyrophyllite masses for matrix feature lustrous rutile
singles and twins to 3.5 cm across. There were about 25 of these in
Denver, toenail-size to 5 x 6 cm. Finally, the Ledfords had ten large
single crystals of Georgia lazulite, dug in 1999: sandy. pale blue
loose bipyramids with some adhering white mica/quartz dusi
Subhedral to fairly sharp, and reaching to 5 cm, these are not pretty,
but surely approach record size for this long-famihar matenal.

Dan and Shelley Lambert of Lambert’s Minerals (156 Caithness
St. E., Caledonia, Ontario, Canada N3W 1C6) are now busy
renovating an old house they bought, but recently Dan somehow
found time anyway to collect some very good, large hornblende
specimens from the Bear Lake Diggings, Tory Hill, Ontario. The
homnblende crystals are jet-black, show ideal monoclinic forms,
and individually reach 15 cm long (!); they cluster in groups to 25
cm, with minor glassy gray-green apatite. In the best of these
specimens, blocky 4 x 4-cm homblende crystals make quite
handsome groups.

Far up into the northwest Canadian boondocks, where the
now-extinct mining town of Pine Point once thrived, the old Pine
Point mine has been giving up to the Tysons of Tvson's Minerals
some very nice examples of Mississippi Valley-type mineralization
(this mine produced lead and zinc ores for 50 years before closing
in 1984). Hydrothermal Pb/Zn veins in Devonian sediments yielded
to the hard-digging Tysons such things as colorless to white to
yellow to orange calcite in many habits, with sharp crystals to 7 cm
in clusters to 17 cm; galena in sharp, lustrous cuboctahedrons in
brilliant small groups: black sphalerite in crystals to 1.5 cm in
groups of all sizes (but, sorry, no Tri-State-style chalcopyrite); and
even gypsum in colorless to smoky gray translucent fishtail twins
in parallel groups to 4 cm. The Tysons’ offering at the Main Show
was the first significant lot of these pretty specimens ever to reach
the mineral market.

From Mexico comes another instance of an old find reintroduc-
ing itself as a hoard of just-released specimens, and what a hoard:
| refer 1o the beautiful wulfenite and mimetite of the San
Francisco mine, Sonora, this lot having been collected by Ed
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Swoboda in 1994, Andy Seibel (P.O. Box 2091, Tehachapi, CA
93581) had a casefull of specimens in his Holiday Inn room, and
the tlamboyance of this case roped many a passing tourist into that
room from 20 or so feet away. 'here were about 30 pieces, toenails
to small cabinet-size, priced from 550 to $3000, all showing
paper-thin, totally transparent, square tabular wulfenite crystals of
rich orange color; on them, of course, perch many little still deeper
orange mimetite balls to a couple of mm across. Matrix, present
only on the larger pieces, consists of a weathered white/red rock:
most specimens are loose clusters of wulfemite crystals, with
individuals to 2.5 cm on edge

Dave Bunk had some new specimens from two famous old
mines in Peru; let’s begin with the Uchucchacua mine, Dos de
Mayo Province, Lima Department. A few lovely thumbnails from
this locality bristle with thin, spiky scalenohedrons of rhodochro-
site all over black matrix, the crystals brilliantly lustrous, rose-pink
and totally gemmy. Also from the Uchucchacua, bright single
stlver wires twist straight up out of the shghtly rough, rounded
faces of single metallic black acanthite crystals, in more thumb

nail specimens. And there 1s one remarkable, loose, shightly

Figure 3. Titanite with epidote, 12.9
cm, from Capelinha, Minas Gerais,
Brazil. Wayne Sorensen collection;
Jeff Scovil photo.

rounded but still impressively sharp single acanthite crystal mea-
suring 3 x 3 cm

From the San Genaro mine, Castrovirreyna District, Huancavelica
Department, Dave had an entirely new style of the fine silver
specimens for which this mine has long been well known. In about
a dozen thumbnail and small mimature specimens, and one mea
suring 5 x 5 cm, shightly bronze-tinted, lustrous silver “herring-
bone™ growths, with plenty of branching spikes, grow in and
around and through pale brown microcrystallized siderite; it 1s as 1f
the laticework silver structures are struggling to emerge from a
sort of sidenite foam engulfing them. Dave said that this 1s an
entirely new association-find at the San Genaro

A third Peruvian excitement was to be found in the Main Show

booth of Marshall Kovall of Silver Scepter Minerals (P.O. Box
3025, Kirkland, WA 98083). Marshall had just four specimens,
mined last June, with dramatically large and fine chalcopyrite
crystals: nichly golden, slightly inidescent, jusr shightly rough

surfaced sphenoids to 3.5 cm on edge. They perch lightly on

translucent fluorite, the fluorite looking at first glance simply

greenish white and massive, but proving on closer inspection to be
big. deeply etched fluorite crystals, one of them noticeably pinkish
Yes, the locality 1s the one that got headlines for pink octahedral
fluorite about 15 years ago: the Huanzala mine, Ancash Depan
ment, Peru. These four specimens range between 4 x Sand 8 x 12
¢m—and Marshall says there's a good chance that more will
appaat

Coming now to Brazil, we must spend significant time in the
Holiday Inn room of Luis Menezes (R. Esmeralda, 534, Belo
Horizonte - 30410 - 080 - Brazil), who brought several new things
10 Denver. One of these, which alone must have put Luis far over
his carry-on weight allowance, was several huge (10 45 cm across)
weird-looking specimens of muscovite on quartz and feldspar
crystals from the Ouro Fino mine, Coronel Murta, Minas Gerais

On these, a first generation of muscovite makes twinned, ollset
silvery-white diamond-shaped books, but over these 1s deposited a
second muscovite generation in solid blankets of sparkling spheres.
and this second layer 1s a nch yellowish brown. On cleaved areas
the very sharp boundary between the two depositions and colors
can be strikingly seen. The boulders were collected last summer

Next, Luis had a good batch of rutile from Diamantina, Minas
Gerais, found within the last few months. Lustrous, deeply stnated
prisms, brownish black but with nice red highlights, make parallel
groups, with twinning showing on sharp terminal faces, and there
are also a few small, cute V-twins. These all are thumbnails and
small miniatures lacking matrix and associations, about 40 ol
them. for $50 o $200.




Near the older brazilianite prospects near Linopolis, Minas
Gerais, is a new one being called the Telirnio mine, and from here
Luis had some nice new brazilianite with pale to medium-iniense
greenish yellow, prismatic to blocky crystals to about 1.5 cm; some
specimens are loose clusters, while some have brazilianite crystals
sitting up smartly on a matrix of snow-white albite crystals. Ol
these pieces there are about 40 in all, and they sell for $50 to $200
A greater surprise from the Telirno mine (or prospect, or ragged
hole in the ground, or whatever it i1s) are some thumbnail-sized
cyclic twins of beryllonite. Like beryllonite from elsewhere, these
are not pretty, being milky grayish white and translucent, with
wavy faces and a pearly luster. But the sixling forms are reasonably
sharp, and the little specimens are very good indeed for the (rare)
species. A second Denver dealer who had some of these hL'f'_‘«-Ht"T‘Hlx'
thumbnails, labeling them as being from the Pomarolli Prospect,
Linopolis, was Sleve P&‘!T_ﬂ of Steve Perrv Minerals (P.O. Box |36,
Davis. CA 95617

Dave Bunk played the Brazilian what's new/old game here, too,
with some enormous and stellar, indeed world-class, specimens of
titanite from a new strike last month at the long-famous locality of
Capelinha, Minas Gerais. It seems I've hardly finished saluting
Frank Melanson, from Springfield last month, for having some
fine, small, old specimens of this matenal, but now here’s Dave
with lustrous, part-gemmy, deep yellow-green fishtail twins to /2
cm long! The twins show very little damage, and sit regally on a
matrix of white feldspar and dark green epidote crystals. There
were 20 such dramatic specimens here, and they were among the
biggest hits of the show

European pickings were slim this time, but for rare-phosphate
enthusiasts there's a new find of scorodite from the Hemerdon Ball
mine, Sparkwell, Devon, England—an old mine now being combec
for specimens. Uli Burchard had just five pieces on consignment
with The Virtual Show, and in-the-know lan Bruce says that only a
handful of others so far exists. The scorodite crystals reach about 5
mm, tops, but are sharp and crisp, nicely translucent, and liberally
sprinkled about in small vugs in a matrix of hard, massive
iron-stained white quartz; these measure from 2 x 410 6 x 6 cm
I'he scorodite color ranges from bright blue to deep grayish bluish
green, and this ranging happens moreover within the same crystals,
depending on incident light. It’s not Tsumeb or Mexican scorodite,
but it 1s probably third-best in the world
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The young dealership of Bulgarian Minerals & Gem Company
(128, Tzar Bons III blv. (complex Slavia) B1. 16 entr. B, Sofia
1618, Bulgaria) had an out-of-the-way booth at the Main Show
fairly littered with recent products of the Madan and Laki mining
districts in south-central Bulgana. Here Dr. Ivan Pojarevski helped
me see that there's hope yet for “competitive specimens ol
gemmy green Madan sphalerite: a few small quartz/sulfide matrnx
specimens bear quite well 1solated sphalerite crystals with fairly
bright luster: it's not world-class sphalerite yet, but it's getting the
right idea. Also from Madan come many specimens of the famihar
spinal-twinned galena, huge plates of manganoan calcite crysials,
and one quartz cluster with a Japan-law twin

From the Droujba mine, Laki District, an appealing new kind of
calcite was represented in this booth by at least 100 specimens In
all sizes. Sharp scalenohedrons to 7 cm long are uniformly coated
with a thin crust of siderite, such that the total effect i1s of

dignified-looking groups of very pale brown, opaque. creamy-latté

Figure 4. Epidote and quartz, 17
cm, from Capelinha, Minas Gerais,
Brazil. Jurgen Tron collection; Jeff
Scovil photo.

calcite dogteeth. On some of these groups a second calcite
generation appears as translucent gray-white flattened rhombohe
drons perched on the much larger scalenohedrons and in crannies
between them. Too many specimens show ugly damage, but surely
this will improve as collecting techniques do. And by the way,
Keith Williams in Ais Main Show booth had maybe 50 nice
thumbnails of these creamy-latté calcites from Laki

| come now 1o the show stoppingest of the Denver show-
stoppers, the one that had crowds of beauty-mesmerized seekers
pressing continually into the two relevant rooms in the Holiday
Inn. If you can remember the brief influx in the market, about 14
years ago, of electrically bright and lustrous, deep red to magenta
ervthrite from Bou Azzer, Morocco, you are also aware that these
vanished quickly, no more such world-class specimens having been
found since 1986. Well, recent workings between June and Sep
lember of this year on the same dnft of the cobalt mine that
produced the old killers have now produced some 2000 to 3000
more specimens just as good, or better! Chnistine Gaillard, working
with Frangois Lietard in the latter’s Minerive dealership, brought

about ten flats of erythrite specimens of all sizes to Denver. Pawing

through the flats, elbows constantly elbowing other seekers, |
found that good thumbnails could be had for around $200, fine
cabinet pieces for low four-figure prices. The scene was similar in
the room of Horst Burkart (Domheckenstr. 20 D-53227 Bonn.
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Germany), where average specimen qualities and prices were just a
bit lower than at Lietard’s, although, surely, utterly wonderful
erythrites could be had in either room (and 1solated fine pieces in a
few other rooms). The erythrite forms as parallel sheaves of ven
thin crystals, the sheaves wedging at their tips to delicate points.
Ihese sheaves may be loose, or may make jumbled clusters
without matrix, or may rise at all angles from a dense black matrix
of ore sulfides and arsenides (recall that the world’s best skutterudite
occurs at Bou Azzer, too). The color, as 1've said, 1s a brnlhantly
lustrous magenta; on some matrix specimens there i1s a dusting of
much paler pink-purple microcrystals of erythrite and/or roselite
The only problem is that at least some damage is almost always
present, and 1s poignantly conspicuous: tiny bruises, especially on
the wedge-tips of sheaves, stand out because of their highter color
and micaceous scaliness. To pick the “best” specimens from so
many closely similar ones 1s a complex matter of weighing
variables: styles of specimens, angles of sheaves, vanations of
brightness, matrix aesthetics, and, most of all, the damage 1ssue,
1.e. how many pale httle dings one 1s willing to tolerate on an
otherwise fine specimen. We may be preity sure, anyway, that
now's the time to try to pick up one of these lovely things: they are
world 's-best for what they are, and mineral beauty outdoes itself in
them. I'll add finally that a small number of specimens of the
related but much rarer species roselite, beta-roselite and
wendwilsonite were also found this past summer at Bou Azzer;
these tend to occur as simple, flat crystal druses on matnx, deep
pink to deep purplish red. Emesto Ossola and Chris Wright were
among a few dealers who had venfied specimens of wendwilsonite,
a member of the roselite group in which Mg exceeds Co (the
reverse being the case for roselite). Really finally on this topic, did
you know that, as Francois Lietard vouches, “Bou Azzer” is Arabic

for “fig tree !

Horst Burkart, Francois Lietard and a few others—most notably
Brad and Star Van Scriver of Heliodor—offered also some won

drous specimens from a new strike of vanadinite at the ACF mine.
Mibladen, Morocco, hit in the first week of June (I'm told that
specimens were available at July's Ste.-Mane-aux-Mines Show)
Iousands of pieces were dug in all; the best in Denver showed
pristinely sharp, simple hexagonal crystals to 1.5 cm across (and,
exceptionally, almost as thick), and as vividly orange-red and
lustrous as vanadinite gets. The crystals form in great plates,
mounds, waveforms and towers to 20 cm, either with or without the
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Figure 5. Ervthrite crystal cluster, 4.5 cm,
from Bou Azzer, Morocco. Marcus Budil
collection: JefT Scovil photo.

Figure 6. Erythrite crystal group, 3.5 cm,
from Bou Azzer, Morocco. Christian
Gaillard collection; JefT Scovil photo,

famihiar matrix of bladed white barite and earthy brown gossan
Moving southward in Africa now, we come to the pretty gem
crystals of raspberry-red elbaite trickling out from a place “near
Ovyo City,” Nigena; Dudley Blauwet of Mountain Minerals Inter
national was offering a handful of these at the Main Show. They
are clearly alluvial crystals, being all loose, shghtly rounded and
minutely chipped: dull of luster, they are nonetheless well termi
nated and of a lovely shade of red offbeat for elbaite. Dudley says
that these have been “known to” (1.e. devoured by) the gem trade
for several years, but this is the first offening of natural crystals
Helmut Briickner of Exclusive Mineralien (Postfach 1342,
D-79373 Miillheim, Germany) had the best specimens | have yet
seen of aegirine from Mt. Malosa, Zomba District, Malawi: two
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deep flats with 17 pieces came with him to Denver. The best three
of these specimens are also the biggest: majestic crossed-sword
groups with individual lustrous black prisms to 18 cm long. The
prisms are thick and sharply, complexly terminated, and they are
lightly attached, making for an extremely dramatic effect. At the

bases where the swords meet there are little hk‘ll":T‘.'-_.‘* of 1.2-Cm
white microcline crystals and sharp, rich tan, 1-cm zircon crystals
I'he smaller aegirine specimens are nice (0o, but these three big
ones are maxi-aesthetic. They were very recently mined; another

shipment may make it to Helmut in tme for Mumch

Dave Bunk starred again with about 20 mimature and cabinet
sized specimens of aguamarine with schorl on feldspar from the
fast-developing locality of Bergsig 274, Erongo Mountains, Namibia
lhese are real stunners (especially the matnx specimens), with
medium to deep blue, gemmy, simple hexagonal prisms ol agua
marne 10 3 x 3 x 8 cm, either as loose loners or nsing from, or
cuddled up against, the sharp, lustrous black schorl or creamy
white feldspar euhedrons. One termific 10-cm specimen had a
special surprise: a few 5S-mm, sharp gemmy cubes of bright green
fluorite perching petitely on the feldspar! These Namibian agqua
marines have been gingerly coming out lately (see my last Tucson
report and the repornt following this one by Bruce Cairmncross), bul
now seem 1o be claiming a very high place n the aguamarine
pantheon; work I1s ongoing in the granile pegmatite outbacks ol
Namiba from whence they come

[here 1s a new, quite beautiful hematoid quartz now being
collected on both the Namibian and South Afnican sides of an and
borderland region called the Goodhouse Area (in Namibia) and
Warm Baths (in South Africa); | learmned about i1, in the always-
interesting International Dealers enclave of the Main Show, from
geologist Colin Comer (Fourways, Johannesburg 2055, Republic
of South Afnca). Local people discovered the huge crystal clusters
about two years ago, but, Colin says, they're just now becoming a
hot item in the South African mineral trade. The stout, tight groups
of quartz prisms show individuals to 6 cm high and 4 cm thick; the
transparent crystals have a bnight glassy luster and are zoned in
shades of pale 1o very deep brick red, with some amethystine areas

Here were about 20 specimens, from 3 to 20 cm across—all quite

impressive but, unfortunately, all at least a little bit damaged as
well. Further, Colin had a box of 3 to 5-cm specimens of trans
parent, lustrous, blocky topaz crystals to 2 cm individually, with
schorl and feldspar, from the Erongo Mountains, Namibia (pre-
sumably somewhere near the aquamarine sites)

On 10 Asia

to Dudley Blauwet's Mountain Minerals International booth again

and up into the Himalayas, and back, predictably,

at the Main Show. A new prospect at Sabsar, Rhondu Distnct,
Northern Areas, Pakistan, has lately been giving up some fine hittle

hydroxylherderite specimens: either sharp, lustrous, loose wedge

Figure 7. Sodalite crys-
tals (blue) to 2.9 ¢cm
with forsterite, from
the Kokscha Valley,
Badakhshan, Afghani-
stan. Herbert Obodda
specimen; Jefl Scovil
photo.

terminated prisms, essentially colorless but tinted yellowish gray
by inclusions, or else, in a small minonty of the specimens, pale
green doubly terminated hydroxylherderite crystals to 2 cm lying
flat on a matnix of white feldspar and black schorl, some with tiny
gemmy colorless topaz crystals too. These latter, green hydroxyl
herderites have only a medium luster and are translucent at best
but are very sharp, and thumbnail matnx specimens are well
composed and appealing

| noted from Springfield that Dudley Blauwet had also come up
with several thumbnail-size loose crystals of gemmy brown
bastnasite-(Ce) from a new find in Pakistan. At Denver, severa
more such world-class specimens of what's usually a dull, unat-
tractive (if rare) complex rare-earth carbonate were escorted to
market by Andreas Weerth (Hochfeldstr. 37, D-83684 Tegemsee,
Germany ), holding court as usual in the Holiday Inn. Andreas had
SIX mimature matrix specimens with crude, opaque 1-cm bastnisite
crystals (possibly interlayered with synchisite) lying flat in them:
but also he had a few more of the loose, 2-cm, gem crystals. The
locality is given as Chuliani, near Jalalabad, Afghanistan. While we
are with Andreas, please note also his big specimens with large,
pale pink translucent elbaite crystals to 10 cm, surrounded, where

they meet theirr smoky quartz and feldspar crystal matrixes, by

stilbite in solid coatings of typical bladed white crystals to 2 cm (in
some of these pieces there are gray transparent spodumene
crystals and bright yellow microcrystals of microlite too).

As | intimated earlier. one of the most surprising and most
excitingly promising debuts at this show was of a radically new
sort of sodalite from Afghanistan; Andreas Weerth and Herb




Obodda share honors for these specimens (four of them with each

dthkh.'l'- 'Hh; ]Hkll||i}. 1s the Kokcha \t: I'L'_'-. Badakhshan Ihr_' ['!Liu.‘

we've long known as the source of the world’s onlvy fine large

lazurite crystals. Indeed, at first glance these new matrix sodalite
specimens look much hike the famihiar lazuntes, with rounded,
bright blue 1sometric crystals embedded in massive white matenial
But in this new instance the white stuff seems to be forsterite. with
opaque gray-white bladed forsterite crystals sometimes surround-
ing the blue blobs on these large (1o 10 cm) pieces. The blue blobs,
in turn, are sodalite, not lazunte, and the color in fact is a much
paler shade of blue, and crystal edges may be quite sharp; a few are
even translucent when backlit. The sodalite crystals reach up to 3

cm across, and there are up to 12 individuals on the largest of these

specimens. For world-beating sodalite, these new ones easily
nval—and look entirely different from—the quartz-encrusted crys-
tals found several years ago at Ste.-Hilaire. Stay tuned'

Addimmonally, Herb Obodda had a couple of loose gemmy
crystals of danburite from somewhere in Nurnistan, Afghanistan
['he prisms are 4 and 5 cm high, lustrous, gemmy throughout, and
of a nch shade of orange such that they suggest the “Impenal”
topaz of Ouro Preto, Brazil. One danburite i1s a blocky rectangular
prism with a flat basal termination; the other is more rounded, with
higher-order prism faces and a complex termination

Again here at Denver, as at the previous Tucson Show, the
country that proved most prolific of all in fine new occurrences
was. you guessed it, China. All of the Chinese items | raved about
in Tucson were here again, witl pyromorphite reaching new
heights of quality and abundance vet still there were a
couple of new-new things 0o

One of these 1s a new type of calcite from the Shizhuyuan mine

¥

Hunan Province—a place known also for super specimens of

bournonite, bismuthimte and stanmite. The loose calcite prisms and
parallel groups of pnisms are utterlv colorless and transparent; and
since their terminations have rhombohedron faces of unequal sizes.
they look at first glance like “rock crystal” quartz. But no, they are
calcite, recalling the most beautifully pellucid of the old Enghish
calcites: some have feathery red hematite inclusions near their
bases. Their escort in Denver was Dr. Guanghua Liu of AAA Liu's

Minerals (Franzosische Allee 24, D-720 lubingen, Germany)

Figure 8. Wolframite crystal 8.2 cm, from the
Yaogangxian mine, Hunan, China. Collector’s
Edge Minerals specimen; JefT Scovil photo.

Figure 9. Stannite on quartz, 18.8 cm, from the
Yaogangxian mine, Hunan, China. Collector’s
Edge Minerals specimen; Jeff Scovil photo.

Bryan Lees’ Collector’s Edge crew—especially Ken Roberts
have lately been scouting around in China, and one result has beer
about 12 cabinet-sized, outstanding wolframite and two ditto
stannite specimens from the Yaogangxian mine, Hunan. The better
of the stannites, displayed in the Collector s Edge case at the Man
Show, 1s probably the best stannmite specimen in the world: two
6-cm, lustrous metallic gray, flattened crystals lying symmetrically
on either side of the bottom of a transparent terminated quartz
prism about I8 ¢cm high

For more humble seekers, though, the Collector's Edge folks
also brought in about 100 excellent small specimens (mostly
thumbnails and toenails) of the beautiful purple Muorite from the
Shangbao mine, Hunan, occasionally seen before in scatiered
examples. All of the fluorite crystals are predominantly cubes, bul
with dodecahedron faces bevelling the cube edges. they are
transparent, and range n color from pale hlac 1o deepest purple
Best of all, brilliant little pyrite cubes and little quartz needles are
apt to be sprinkled on and included in many of the fluorites. A

|
|

top-class, aesthetically dramatic thumbnail wil
S100

mn you around

| have a strong fimish this tme, involving what must be many
thousands of the new Chinese pyromorphite specimens, in all
sizes and quahites, which were seen everywhere around both
Denver shows: a great green gushing specimen flood, with the

promise of still more waves to come. Let’s first address the issue ol




the locality, the confusion about which | mentioned in my Spring
field report. Several people claim authoritative knowledge regard
ing the place, and there are some apparent contradictions, but since
all informants are surely at least partly nght, the overlap-summary
of data | gleaned 1s as follows. A mountain near the town ol
Yangshuo, near the city of Guilin, in the province of Guangxi,
contains an old lead mine now being worked both for ore and
specimens, with two main adits coming in from opposite sides ol
the mountain; the mine is called the Daoping. As we know
pyromorphite specimens from here have been tnckling out for the
last two or three vears, and now, with so many different dealers
lots 1o look at, it's clear that the pyromorphite has vaned from
pocket 1o pocket, or perhaps zone to zone. The first major lot, taken
out about two years ago, has the palest colored crystals with the
brightest luster: these are bnlhant, Spamsh-style, yellow-green
hexagonal barrels to 2 cm or so, or, more rarely, milky pale green
spikes and barrels and sheaves, sometimes on white quartz matrix
As mining has gone on, the color has darkened, the luster has
decreased, and specimen sizes have greatly increased: here we are
lalking about huge, lush plates of medium-green crystals, suggest
ing thick lawns in rainy summers—and some specimens reach 25
cm across. In the very latest batch, mined two or three months ago,
the crystals are a paler yellow-green again, may reach 3 cm long.
and are faintly zoned, and actually translucent: backlit, they glow
gorgeously in lime-green throughout the prisms. In general the best
of this pyromorphite is tuming out to be among the world’s finest,
and new lots may well continue to hit the market. lo credit all ol
the Denver dealers who had this matenal 1s tricky, as dozens ol

dealerships had at least some of i1, so to name names is really 10
talk about specialties: e.g.. Wayne Thompson and Collector’'s Edge
had the biggest and most dramatic green-lawn specimens, while
the Rocksmiths at the Main Show had diversities of nice little
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Figure 10. Pyromorphite, 6 cm, from
Yangshu, Guangxi, China. Collector’s
Edge Minerals specimen; Jeff Scovil
photo.

thumbnails. But | must say that the most generally impressive
and, on the whole, lowest pniced—array was 1o be found n the
Holiday Inn room of Mike Bergmann. Here was a large glass case
simply flaming with about a hundred top-class pyromorphite
specimens of every style (though Mike is especially proud of
having scored so many of the newest, translucent kind). As a
postscript I'll mention that the only place where | saw any
specimens of other species from this locality was at the Rocksmiths
stand, where two small clusters of iron-stained white cerussite
crystals hid out. These are nothing special for cerussite, but may
dimly promise that the Daoping mine will tum out, in time, other
ead-bearing things besides pyromorphite in noteworthy specimens.

And that concludes the tour

Of course, some mighty fine things were to be ogled in the
display cases at the Main Show this year, but first a word about a
fine small collection of silver minerals on show at one of the stands,
and about the collection's creator. Jack Schissler of Bisbee, An-
zona, was a mineral collector, mining engineer, gold prospector,
World War Il fighter pilot, mayor of Bisbee from 1982 1o 1984, and.,
| gather from the front-page article about him in the Bisbee Daily
Review, a much-beloved southwestern “character” whose death in
March of this year was a sad event for many good people. Gene and
Jackie Schlepp of the Tucson dealership of Western Minerals now
have the job of selling Jack’s silver-species collection, but before
doing so they wanted to show it off to the Denver crowds, and what
a show it was: about 50 smallish but outstanding specimens
mounted on black styrofoam bases in the rear area of the Schlepps’
booth. Highlights included wonderful thumbnails of Pribram prous-
tite and polybasite; thumbnails of Peruvian proustite and pyrargy-
rite; amazing miniatures of Romamian hessite and nagyagite;
acanthites from everywhere: and, best of all (1o my taste anyway) a

4 x 6-cm cluster of loosely joined, brilliant spheres of miargyrite

villwme 12 Javiwarv-February, 2




crystals from the Little Anna mine in Colorado. (Miargyrite from
Colorado?? But this has to be one of the finest miargyrites from
anywhere.) Many thanks to the Schlepps for sharing this exquisite
little collection with everyvone before selling it off

Naturally, many of the display cases presented Colorado themes
Among these were a casefull of self-collected Colorado pleces by
Robert Stoufer of Ouray; the Ouray County Historical Society’s
case of fine Colorado specimens recently donated by John Marshall
of Dedham, Massachusetts; and Harvard s case ol manganese
bearing Colorado minerals. The San Juan Mountains (being the
show theme) came 1n for lavish treatment In several more cases
one by the Colorado School of Mines, one by Benjy and Liz
Kuehling, and three by Dave Bunk, in a partial reprise of his
Colorado-collecion performance at Springheld. And there was
much, much else in the way of Colorado minerals too

Among the displays on other themes that grabbed me were
show-stopping specimens from the Houston Museum and from the
Rice Northwest Museum: new Nevada minerals from the Los
Angeles County Museum; old Franklin, New Jersey, pieces from
the Pennsylvama State Umiversity Earth and Science Museum; four
magnificent specimens from Collector's Edge (including that
Chinese stannite): minerals (and j_'i".l-lﬂ':_':'\ ) of the Mogok Distnict,
Burma, from the American Museum of Natural History; and the
Smithsoman s mullenmal/antiguanan case showing specimens that
have reposed in the U.S. National Collection since 1900, with a bit
of their histones ~xplained. Irv Brown and Wendell Wilson let us
look at some of the best of their terrific specimens (large ones and

small ones, respectively). The Society of Mineral Museum Profes

sionals, under the heading “Minerals Under 40," displayed really
good specimens purchased by various people over the last two
years for under $40 (it can be done!)

But I've saved my most elaborate gushings for an amazing and
creative case by Bill and Carol Smith called “A Good Day at Black
Rock,” wherein about 40 black “rocks™ spoke of top quality and
highest taste. | have seen the Smiths’ collection a couple of times,
yet many of these pieces were unfamihar to me, and are thus, |
ZUESS, VEry recently ;!uL]LkIIL't'l .'kll‘lnll'é_' the standouts of standouts
here were a huge llfeld, Germany, manganite; two likewise huge
bournonites, from Peru and Comwall; two kingly South African
hematites and a major Swiss “Eisenrose” hematite: an insanely
bright cluster of Dal ' negorsk sphalerite crystals; a 3.5-cm Swedish
native lead with truly sharp l-cm crystals; and even a black
I sumeb smithsonite, with sharp elongated rhombohedrons to 3 cm
Who says black minerals can't be exciting”!

On opening day of the Main Show, every grownup is always a
bit unnerved by the dense crowds of boisterous schoolchildren set
loose, careening, about the show floor; but some of them are
tomorrow s great collectors, and must be lovingly encouraged and
tolerated. | can think of nothing else even faintly negative to say
about the pleasure and thnll of this great show (and yes, Marty, |
mean the hotel show 100)

| am himshing this report just in time; dusk again 1s coming in al
the fourth-tfloor window, and | must be packed and ready 10 leave
the hotel tomorrow at 7:00 A.M. Let me invite anyone who has nol
yelt made it to Denver to do so soon it's a wonderful tour
through the World -"h.i,l'lFl.jll];__‘ o Minerals. See vou next year

Aquamarine from
Erongo Mtn., Namibia

by Bruce Cairncross

During the first half of 2000, a major discovery of aquamarine
was made at Erongo Mountain in Namibia. Geographically, this
locality 1s a prominent, semi-circular mountain, about 30 kilome-
ters in diameter, located approximately 20 km due north of Usakos
and 25 km northwest of Karibib in Damaraland, Namibia. Mineral

Figure 11. Aquamarine beryl
with schorl, 9.2 cm, from
Erongo Mountain, Namibia.
Desmond Sacco collection;
Bruce Cairncross photo.

collectors usually refer to the Erongo as a “granite” mountain, bul
there are actually several different rock types found there, and
geologists who have researched the region have called this feature
the Erongo Volcanic Complex. The rocks are late-Jurassic in age
and consist of a mixture of older mafic and felsic lavas (basalts,
rhyodacites, wffs), intrusive sills and dikes, and younger intrusive
granite. Pegmatites are fairly common at Erongo Mountain and

5.1




Figure 12. Aquamarine beryl with schorl, 9 cm,
from Erongo Mountain, Namibia. Desmond
Sacco collection; Bruce Cairncross photo.

several of these have economic deposits of un, tungsten, beryllium,
fluorine and even small amounts of gold. The Krantzberg tuin
tungsten mine 1s one of the largest in this region

Specimens of schorl, smoky quartiz and quartz have been
collected at Erongo Mountain for decades; some examples in South
African collections date back to the 1930, so the locality 1s not
really new in the sense of being recently discovered. However,
during the past few years, there appears to have been an intense
resurgence in informal diggers exploiting the pegmatites for min
eral specimens (see March-April 2000, page 193-194; Jan —Feb

2000, page 99; Nov-Dec. 1999, page 4/1). In fact, at the

neighboring Spitzkoppe Mountains, where minerals can be pur

chased from local diggers, more and more specimens are being
sold that are actually being dug from Erongo Mountain, not the
Spitzkoppe. Both localiies produce topaz and aguamarnne, so
caution is needed to determine the exact locality for one s pur
chases! Large, shiny black schorl, sometimes associated with
transparent, euhedral topaz and green fluorite, has recently been
the most attractive and sought-after specimens from Erongo Moun
tain. There has been some hint of agquamanne and some good
specimens have previously been collected, most being pale blue or
pale green

T'he latest discovery of aquamannes from the Erongo pegmatites
is stunming. (1 have personally seen several dozen pieces that came
from one particular discovery. There are however, more specimens
available, of varying size and gquality.) These range in size from
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miniatures through cabinet-size to a few museum-size plates; all
were carefully collected, as can be seen from the minimum amount
of damage present. The bulk of the specimens are small-cabinet to
large-cabinet size. On the matnx specimens, the predominant (and
most striking) species is aquamarine beryl. It 1s associated with
euhedral black schorl, deep green, cuboctahedral fluonte (up to
| ¢cm), orthoclase and minor quanz. Several specimens are single,
stand-alone crystals of aguamarine. The color of the aquamarnne 1s
one of the most appealing aspects of these crystals. It 1s an intense
blue, of a color variety not previously found in the Erongo
pegmatites. Many crystals are zoned perpendicular to the c-axis,
from the base to the top of the crystal. The lower section iIs
somewhat opaque and deep blue; this passes upwards into a
termination that is a transparent, gemmy, paler blue. Single crystals
are up 10 9 cm and were probably broken off from their matrix.
There are also some free-standing, interlocking clusters of crystals
Matrix pieces, some over 20 cm, consist of a mixture of large,
euhedral, prismatic schorl, some squat, terminated crystals 10 x 5
cm, and masses of smaller interlocking schorls, with the aquama-
rine nestling in amongst the schorl. The blue-black color combina
tion makes for striking specimens. The specimens have been
cleaned, but a few still have overgrowths of fluorescent, globular
hyalite that has previously been reported as an associated species.
The orthoclase 1s a pale creamy white: when the blue aquamarine
occurs on this crystalline matnix, these two minerals together
produce very attractive color contrasts.




[ J.... f .r.”‘..- i g { i 9 oy \ i a : i A

.__ F .‘w ; _.
\rn.a..-..-.p q b et . A L= ! / Y .
L i J 5 TS i ' &




Loy = 1 sl S 5 e Ao .
0 Uy ] U e .,.,wu...._...i_;w...wuﬂi
PR T, D e RPN e SR A L '

g ali e o o Y
- . ﬁ.“F_FH& - I__....
’ ey i he Lot
.. . ﬁbh\“ﬁ .__.._._l .

Hir!

Pl )

St
H__ .n_ﬂ .L._.._., ﬂ..m_

..-
it ol




THE

CARNEGIE

GEM &

. VI IS
i SHOW

August 24, 25, 26, 2001

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

L ]

For information contact: Marc L. Wilson,
Section on Minerals, Carnegie Museum of
Natural History, 4400 Forbes Avenue,
Pittsburgh, PA 15213-4080, fax: 412-622-8837.
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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

recommended

MARCH 16tW/17thwW/18th, 2001
CONVENTION CENTRE - Bologna, Italy

Special exhibits and events:
THE MINERAITILOGICAL COILILECTION
OF THE MIIAN AMUNICIPAIL MMUSEUM
OF NATURAL SCIENCES

INfO:

Maurizio Varoli - Via A. Guidotti 67
Phone and fax: ++39/051/6447315
Http: wwwbolognamineralshow.com

F-Mail: bomineralshow@asianet it

IL, March 17-18 » Cincinnati, OH, May * Springfield,

: Tucson, Executive Iinn room 135, Jan. 27-Feb. 18 » Carterviile,

Inn room 196, Sept. 11-16 = Detroit, October

7‘-‘ Aug 10-12 » Carnegie, Aug. 24-26 » Denver Holiday

Visit our website: www northstarminerals.com

NORTH STAR MINERALS

SPECIALIZING IN THE MISSISSIPPI VALLEY-TYPE

DEPOSITS OF SOUTHERN ILLINOIS
New minerals direct from buying trips to Bulgaria and Eastern Europe

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

Michigan
Silver

On-Line

Mineralogy Database
http.//webmineral.com

FREE—No User Fees = Alphabetical Listing ®
IMA Status * Chemical Composition * New
Dana Classification ® Strunz Classification e
Crystallography * Optical Properties ¢
Physical Properties ®* Custom Search e
Localities * Environments * Cross Referenced
* X-Kay Dnffraction * JAVA Crystal Forms »

Help Files » User Friendly ® Mineral Images

GREGORY, BOTTLEY
& LLOYD

Established by James Gregory in 1858

|5 Seagrave Road, London SW6 IRP
Tel: 0207-381-5522 Fax 0207-381-5512

Brian Llovd looks forward 1o seeing
you when you are next in London. Our _
showrooms are open weekdays 9:30 to

5 pm—other times by appointment.

40134 Bologna - Italy

SALE

private collection of

John Kassionas

Consisting Primarily of
PSEUDOMORPHS and
FLUORITE plus General
Minerals, Thumbnail to

Museum Pieces.

% ALL PRICES NET *

InnSuites rm. 304
TUCSON
Jan. 28 — Feb. 8

CARLOS P. BARBOSA
is selling his
PRIVATE COLLECTION |
during the Tucson Show in

Executive Inn Room 125

The Mineralogical Revord, volume 32, Januarv-F ebruary. 2000}




ALIFORNIA D

Attard’s Minerals
John & Kathy Attard
P.O. Box 17263
San Diego, CA 92177
[el: (619) 275-2016
www.attminerals.com

The Arkenstone
Rob & Bailey Lavinsky
P.O. Box 12801
La Jolla, CA 92039
Tel: (B58) 587-1141
www.thearkenstone.com

Coogan Gold Company
Ed and Kay Coogan
PO. Box 1631
[urlock, CA 95381
lel: (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
loe & Susan Kielbaso
P.O. Box 70062
San Diego, CA 92167
Tel: (619) 223-0620
FAX: (619) 223-0385
E-mail: geminiminerals@home.com
We buy collections

Cal Graeber Minerals

Cal and Kerith Graeber
PO. Box 2347

Fallbrook, California 92088
Tel: (760) 723-9292

By Appointment Only

Jewel Tunnel Imports

Rock H. Currier

13100 Spring Street

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

FAX: (626) 338-4617
Wholesale Only

Kristalle

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

E-mail: leicht@kristalle.com
WEB: http://www.kristalle.com

Debbie Meng'’s Minerals

Debbie Y. Meng

PO. 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

Steve Perry Minerals
P.O. Box 136
Davis, California 95617
lel/Fax: (530) 753-7861
e-mail: steve@steveperrygems.com
website: steveperrygems.com

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

Andy Seibel Minerals
Andy Seibel
P O. Box 2091
[ehachapi, CA 93581
lel: (661) 823-8091
www.andyseibel.com

Silverhorn
Mike Ridding
1155 Coast Village Road
Montecito, California 93108
Tel: (R05) 969-0442

MINERALS INTg, Rl FREE CATALOG

4 IO/\,
4

4

See Dudley’s latest Asian finds:

Tucson TGMS Show Feb. 7-10

and visit our new Web Site at:
www.mtnminitl.com

Mountain Minerals International

P.O. Box 302 # Louisville, Colorado 80027-0302
Tel: (303) 665-0672 » FAX: (303) 664-1009
www.mtnminitl.com

PRODUCTS

Fhe Mimneralogical Revori




' The best minerals for the quality collector
- FABRE MINERALS - Jordi Fabre

C/ Arc de Sant Marti, 79 local 08032 Barcelona, SPAIN
Phone: + (34) 93 450 44 78

www.fabre-minerals.com

Tucson Show 2001: Executive Inn Lobby ( In the fishbowl! )

the 2001 Tucson

Virtual Show

Lnnouncing tne sali Fthe 500+ specimen
Herb Obodda Fluorite Collection
www.the-virtualshow.com

Auctions ~ Show Reports ~ New Finds ~ Classics
Special Requests filled & More!

Production of Trinity Mineral Company & The Arkenstone
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De Natura

Les & Paula Presmyk

PO. Box 1273

Gilbert, Arizona 85299

lel: (480) 892-0779

FAX: (480) 497-8349

Website: www.denatura.com
See us at the Tucson & Denver
Shows, specializing in fine
minerals from Arizona and the
Southwest; Professional
trimming & cleaning services

Top-Gem Minerals
1201 B North Main Street
Tucson, Arizona 85705
Tel: (520) 622-6633

FAX: (520) 792-2928

Mon-Fn 8:30-4:30 and by Appt.

No Catalog or List
Wholesale Only
Mex. & Tenn. minerals, boxes

L

David Shannon

Minerals

David & Colleen

6649 E. Rustic Drive

Mesa, Arizona 85215

(48(0)) 985557

Minerals, Boxes & Supplies.

Send $3 for 72-page catalog.

Evan Jones Minerals
3520 N. Rose Circle Dr
Scottsdale, Arizona 85251

el /Fax: (602) 946-5826

e-mail: evjonesusa@netscape.net
By Appointment Only

Fine Minerals for Collectors
Specializing in Arizona,

Mexico & Worldwide Classics
We Buv Collections.

Arizona Dealers

Douglass Minerals

P.O. Box 69760

[ucson, Arizona 85737

(520) 742-0294
www.douglassminerals.com

e-mail: douglassminerals@aol.com
Quality, affordable, world-wide minerals

Kino Rocks & Minerals
6756 S. Nogales Highway
Tucson, Arizona 85706

(520) 294-0143
9-11:15/Noon-5:30 (Closed Sun.)
No Catalog—No List
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Arizona Minerals
TUCSON SHOW 2001
« EXECUTIVE INN Rm. 128 -

Dick Morris * Mark Hay
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Rare Species?
Common

Minerals?

Our customers say: “Quality matenal,
accurate labels, excellent wrapping.” Find
out why! $2 brings 20 pages of listings,
$3 puts you on our mailing list for a year.

Minerals Unlimited

P.O. BOX 877-MR
RIDGECREST, CALIF. 93556-0877

Dr. Giancarlo Fioravant:

“FINE MINERALS
from

CLASSIC LOCAL] ['TES”

Wurtzite Carrara

19,20 Via Pie di Marmo
Rome, ltaly

Phone: 011-39-06-678-6067
Fax: 011-39-06-985-2948

Website: www lioravanti-mig.com
E-mail: info@fioravanti-mfg.com
See us at Bologna Show (1D-33/34),
St Mane-aux-Mines Show (Theatre),
Munich Show (C2-765)

Fine
Mineral Specimens

Specializing in *®

« reat Classics 1

Afghan % Pakistani

Pegmatite Mincrals. 1.

3

lists tasuel -

e

. @hnhha

Sox 51 *Short #ills, X.3. 07078
(973) 4B7-0212




Colorado
Dealers!

Dave Bunk Minerals

Dave Bunk

1441 W. 46th Avenue, #8
Denver, CO 80211
W3-477-6897 (by appointment)
Colorado & Worldwide Specimens

I'be Collector's Edge
Minerals, Inc.

Bryan & Kathryn Lees
PO Box 11689
Golden, CO 80402
303-278-9724

. b

Fax:- 27R-9763

Columbine Mineral
Shop

Benjy & Liz Kuehling

P.0. Box 541

633 Main Street

Ouray, CO 81427
970-325-4345.9am. 10 9 p.m
Open 7 days, May 1-Oct. 31
Fine Munerals for Collectors

www _collectors-mall.com/cms
email: bkuehling@ rmi.net

T'be Crystal Group

Doug Collyer

511 Foothills Road

Colorado Springs, CO RD9O6
719-634-0635 (By Appt. Only)
Amazonite & Smoky Quanz
Fine Colorado Minerals

Glacier Peak Art,
Gems & Minerals

Joseph & Susan Dorris

1686 So. 21st Street

Colorado Springs, CO 80904
7119-442-6630

Producing Colorado Amazonite & Smoky

Quanz. Beginner 10 Advanced, Worldwide

Minerals
hitp://www_frii.com/~glacier

Green Mountain Minerals

Stanley Korzeb

| 5064 E. Bails Place

Aurora, CO 80012

303-368-1209 (Call for Appt.)
Species, Fine Minerals, write for List

L & T Creations

Lee A. McKinney

1800 Winfield Dnive
Lakewood, CO BO215

By Appt. Only 303-232-6451
Colorado Amazonite

LJP—Colorado

Larry & Carmen Piekenbrock

| 180 York Avenue

Caion City, CO 81212-8612
719-275-7530 (Call for Appt.)
Fine Minerals, Micros, eic.
WWWeb:http://www collectors-
mall.com/

Mountain Minerals
International

Dudley Blauwet

P.O. Box 302

Lowsville, CO B0O027-0302
03-665-0672

FAX: 303-664-1009
www.minminitl.com
Minerals, Gems, Gem Rough

T'be Sunnywood Collection

Bill & Elsie Stone

Aurora, CO

3(03-363-8588

Premium Minerals, Fossils, &
Carvings Artistically Mounted
on Wood or Acrylic

email: minerals@ sunnywood.com
hitp://www sunnywood.com

XTAL—Dennis L. Beals

Denmis & Dhane Beals

6006 S. Holly St., PMB 256
Englewood, CO BO111-4251
303-771-9225 (by Appt. only)
FAX: 303-771-9308

DBXTAL@ aol.com
www_xlal-dbeals.com
Fine Mexican minerals & more

Fine Mineral Specimens!

‘We Buy Collections!

WRIGHTS

2001 SHOWS:
10 Tucson, AZ (Rm. 128 InnSuits
Jackson. MS (Gtate Foargrounds)

Oceanside

gem imports, inc.

Huge stock of ine minerals
manyv never shown., Wide

OCK

range of Sizes,/ Prnices. List

« [Camegie Museum g ¥ A avail. for cur stomes only. NO
. - SHOWS. Wnite or call tor
more informanon
P.O. Box 222
Oceanside, NY 11572

1. CO (Hol Inn Rm

| S I IOP ) 20-23 Houston. TX (Humbile Civic Center
Visit our Website: wrightsrockshop.com
e-mail: wrightsr@ipa.net

3612 ALBERT PIKE, HOT SPRINGS, AR 71913 » Tel: (501) 767-4800 | Tel: (516) 678-3473 » Hrs. by Appt.

e

HAWTHORNEDEN

FINE MINERAL SPECIMENS
Thumbnail to Cabinet Size

WANTED TO PURCHASE—OLD COLLECTIONS

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

Three miles south of Bancroft, Ontario, on the West side of Hwy. 62

Wendy & Frank Melanson
L Amable, Ontanio KOL2L0O
Tel: (613) 332-1032 « FAX: (613) 332-0585
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Letters

FREILICH ISSUE REVISITED
It was surprising 1o see some negative
feedback in response to the Freilich Issue.
Let’s face it: mineral collecting is not among
the most popular hobbies. So we should all
be grateful when a successful businessman
dedicates a portion of his wealth and time
to the hobby, and is willing to share his
passion with the rest of us. That he had the
humility and good sense to hire an expert to
help him in his pursuit of excellence is
further evidence of his dedication. It is true
that “just having money does not make a
person one of the great mineral collectors.”
But spending that money to acquire the
very finest mineral specimens available just
might. One thing the Mineralogical Record
should be about is “showing off” newly
acquired minerals and giving credit to their
owners. Please keep up the good work.
And thank you for the article about the
Millington quarry. I live nearby and was

th’ !rrnl'.'r Fadlim li “.'. Hl Wi i IMdry .’ il i

therefore quite excited to see a local site
grace the pages of your magazine

Richard Blackman

Randolph, NJ

| must take the opportunity to echo J. Roger
Mitchell’s letter of complaint about the
Freilich Issue. It struck me as a blatant
attempt to raise the value of his collection
and promote the “good old boys™ dealer
network. Are you publishing for the likes of
such people, or do you care about the real
collectors that make up most of your audi-
ence’

Rick Dillhoff
Redmond, WA

Regarding J. Roger Mitchell’s letter about
the Freilich Issue: Posh my foot! Wouldn't
like to be able to Mr.
Mineral [Dave Wilber! as our personal cu-

most ot us hire

rator”? | cannot begin to convey the depth of

admiration | have for Dave's ability as
revealed in the many displays he has
mounted over the years. He 1s the first and
greatest mineral collector of recent times
That Mr. Freilich chose to hire him speaks
volumes about ability, not to mention trust
MR can be the show-off vehicle for amy
future acquisitions. The Freilich Issue has
what should always be among the focal
pomnts of the mineral hobby s chief publica-
tion: excellent photographs and fantastic
specimens. Bravo!

P.S. John [White], thank you for your
articles and your curatonal insight. Few
readers possess such acumen.

James L. Bleess

Tucson, AZ

Some interesting developments have taken
place since the publication of the Freilich
Issue. Mr. Freilich began thinking last vear
that it was time for him to leave his em
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plover and establish his own jewelry design
and manufacturing business. Consequently
he began having second thoughts about
going ahead with the Freilich Issue, be-
cause it appeared that the valuable mineral
and book collections might have to be
liquidated in order 1o raise working capital
for his new venture. In December 1999 he
asked me if it was possible to cancel the
issue, but by then we had already gone to
press and it was too late. So Joe decided 1o
make the best of it, and had a good nme
exhibiting his collection at the Tucson Show
and fielding nice compliments on the col-
lection and the issue

Since that time Joe has indeed gone
ahead and started his own business, Joe
Freilich Designs. He held onto the collec-
tions as long as possible. But finally it was
necessary to liquidate them, a vear after
publication of the Freilich Issue. In January
of this vear the mineral and book collec-
rions were scheduled to be put up for publi
auction at Sotheby's in New York, just as
this issue was being mailed. So the beauti-
ful assemblage of minerals that he pui
together in such a short time is no more, the
individual pieces dispersed to other lucky
collectors at the market price

We have no regrets about publishing the
Freilich Issue. even though the collection
I.r;runi‘if to be short-lived. It is \ramrfhmu Joe
can aiways be proud of, 1t documents what
was possible to do if you sought out the best
specimens on the market during the vears
| 9951999

stand as a sort af tme df"-“ﬂh"{' represennng

In the future that issue will

those vears, even though (like so many other
historical collections) it no longer exists as
an entiry. And the issue was a fine opportu-
nity to feature David Wilber, who has long
deserved public recognition for his life-long
achievements in mineral collecting. We are
very grateful to Joe for funding that issue.
and we wish him the best in his new busi-
ness, and in building a new collection

Will we change the way we deal with
,-‘anuuih I.":u‘ Spec ial collection 1u.'u|’ns.:x n
the future’ Probably not substantially, al-
though we will go back to our usual format
of presenting them as outside-funded supple-
ments to, rather than replacements of, a
regular issue. That way there will always be
plenty of science in every issue, and the
collection catalogs will be a bonus. The
readership will be the beneficiary, receiv-
ing once again for free something that will
be a treat to the eves, while our regular
complement of articles and columns will
continue uninterrupted. Ed

VALZERGUES MINE BOOK
| have just received the July-August issue
and found in it what you wrote about my

book. La Mine de Fluorine de Valzergues. |
just want to tell you “thank you.” You wrote
a beautiful commentary that gives happi-
ness to me. So now | have enough energy to
think about writing another book!

Etienne Guillou
Le Perray en Yvelines, France

Go for it! Ed

CARNEGIE AWARD RECIPIENT
Regarding your “Tucson Show 2K Win-
ners” announcement (vol. 31, no. 5, p
379), you designated the “Franklin-Sterling
Hill Mining Museum™ as recipient of the
Camegie Mineralogical Award. Although
“Franklin-Sterling™ 1s a common phrase
locally (as in the Franklin-Sterling Gem
and Mineral Show), there is no Franklin-
Sterling Hill Mining Museum. There 1s the
Franklin Mineral Museum in Franklin, and
the Sterling Hill Mining Museum about
two miles away in Ogdensburg. Both are
worthy institutions, but they have not vet
merged: it 1s the latter which was honored
by the Camegie Mineralogical Award. If
you are willing to admit a mistake was
made, we fans of the Franklin-Sterling Hill
area will consider it merely an editonal
wilber in the customarily flawless finish of
your estimable publication.
Richard C. Bastwick
New York, NY

GROWING WIRE SILVERS
There has been some conjecture regarding
the origins of some very fine wire silver
specimens which have appeared on the
market during the last three years. These
purport to be from Freiberg in Saxony, but
some people have suggested that the natu-
ral ongin of many, if not all, of these
specimens must be in doubt because they
are 99.9% pure silver and have no matnx.
Whilst there are numerous gquestions which
need to be addressed in this matter, the
major one, to my mind, was: HOW could
such specimens be artificially produced?

| looked through the literature I pos-
sessed on the subject of silver and found in
Dana (Svystem of Mineralogy) a reference to
a paper on the formation of wire silver (A.
Beutell, Centralblatt fiir Mineralogie,
Stuttgart, 14, 1919). I assumed this would
be of a conjectural nature and would have
done no more about it, had I not mentioned
Its existence in an e-mail to my very good
inend and colleague, Dave Crawford of
Rockford, Illinois. Dave replied shortly af-
terwards saying that he had obtained a copy
of the paper (in German) and had put it in
the mail to me. When it amved I skimmed
through it and rapidly realized that what |

had in front of me was not in the least bt
conjectural, but was, in fact, a detailed
blueprint for the production of typical wire
silver specimens in a laboratory environ-
ment!

Originally Beutell had been experiment-
ing with the synthesis of argentite and had
noted the development of growths of pure
silver on the synthetic sulfide he was pro-
ducing. He discovered that if pieces of
silver sulfide (synthetic or natural) were
wrapped in a hittle metallic silver foirl and
heated, a beard-like growth of silver hairs
appeared. He obtained the same result if a
solid silver bead with a superficial sulfide
coating was heated. He concluded that these
curious growths were imtiated by some
property of the contact between sulfide and
metal. He discovered also that the phenom-
enon was sensitive 1o a temperature gradi-
ent: he conducted most of his expennments
at a fairly modest 450°C in evacuated glass
tubes, and noted that the silver hairs grew
from the hotter end of the tube towards the
cooler end. Finally he used a tube which,
although 1t had been drawn oul o a
capillary, was not evacuated and not sealed,
and he found that the hair-like silver growths
developed even better in the presence of air.

As well as the details of his experimental
work the paper also had some illustrations
of his results and these were unambiguous
Beutell had grown silver wires which, al
though small, were similar in all respects to
natural specimens.

| resolved to repeat his experimenis! |
did not have any argentite (or, at least, none
that | was prepared to sacrifice) but 1 had
ample stocks of silver scrap, mostly the
Sterling alloy of 92.5% silver, 7.5% copper.
I suspect that this would not influence the
outcome of the experiments and this, in
general, proved to be the case. | melied
some pieces of silver into beads of vanous
sizes. To coat these beads with a suitable
layer of sulfide | prepared some crude
sodium sulfide by heating washing soda
(sodium carbonate decahydrate) in a cru-
cible. The solid crystals rapdly dissolved
in theirr own water of crystallizaton, at
which point | stirred in a couple of spoon-
fuls of powdered roll sulfur and continued
heating until all the water had been driven
off and the sulfur fused with the residual
sodium carbonate (now, if [ recall correctly,
the monohydrate). Any silver beads warmed
in this crucible rapidly gained a jet-black
outer skin of silver sulfide.

| firstly tned using a temperature-con-
trolled Kiln at the temperature (450°C) which
Beutell had selected and developed some
small wire growths. These were sufficient
to inspire, but were on a fairly microscopic
scale, and | really wanted to generate some-
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thing more sizeable—a thumbnail at the
very least!

| read the paper agan, and was struck by
the importance Beutell attached to the tem
perature gradient. In my kiln there would
be little vanation n temperature between
the bottom and the top of the crucibles |
was using. Beutell had used what he called
1 “tube oven” which allowed him to have
one end of his reaction tubes in the “oven
the other end outside. and thus there was a
considerable temperature differenual be
iween one end ol a tube and iIts opposite
counterpart. | was about to modify my own
kiln when | suddenly wondered if a kiln
was even necessary. If temperature gradient

T

rather than temperature was the cnucal
factor, perhaps | could just heat a crucible
over a Bunsen bumer?

was concemed that, outside the

* might be too much an

even though it had
id, was relatively large (aboul
m). so | added a hittie
¢lore putting on the li
Bunsen

[his time | got mi

I

vith wires up to S mm long. 1 i1

the amount of sulfur added to the

and noticed that, as the amount
increased, wire development increased uj
1o a point where 1t was gradually sacnficed
to the formation of rather fine acicular

crvstals of acanthite. With a substantial

i

excess of sultur no wires at all formed, and
the silver bead was completely covered
with twinned crystals of synthetic acanthite

As regards time-scale, | found that, n

general, most development involving wire
stlver seemed to have hmshed within two
hours and that no further growth occurred,
even if heating was continued for 24 hours

But I was sull only producing mirco
mounts, albeit some rather nice combina
hions of shiny wires and lustrous black
acanthites. Finally 1t occurred to me that
maybe | was n error trying to reduce the
amount of air available in the crucible. i
Beutell found better growth in an almosi
sealed tube with only a hittle air, and that
presumably not replenished. maybe growth
would be yet better in a completely uncon
ered crucible. And, of course, this would
make for a more pronounced temperature
gradient as well.

By this tme | was getting more nter
ested in the potential for growing some
really stunning acanthites, and 1t was with
some reluctance that | resolved to break oft
the series of tnals 1 had been undertaking
(it was all very well having spumed the
kiln, but I only had one Bunsen burner) and
try the simple procedure ol heating a sul-

fide-coated bead of silver in a completely

open crucible.

'hat afternoon | had been at my shop
and was a hittle late returning home, so 1t
was 6 p.m. when | went out to the building
at the end of the garden which serves me as
a workshop and laboratory. After ten days
of heating innumerable crucibles of silver
and sulfur it was beginning to smell hke
some antechamber to the Pit of Hades! |
ook the crucible with the latest batch ol
acanthite crystals off the Bunsen and pre
pared for the new tnal by half submerging a
nugget of oxidized silver (agan, Sterling,
92.5% Ag. 7.5% Cu) weighing in the region
of 15 gm in powdered clay at the bottom of
another crucible. | sprinkled a hittle extra
sulfur on the surface of the nugget (1 had
noted, previously, that a hiutle sulfur was
beneficial for wire growth) and set the
crucible over the Bunsen burner

| prepared dinner for my daughter and
mysell and when this was in the oven and
cooking | went out again 1o look at the tnal
which had now been heating for 45 min
utes. Already 1t had grown a few minute

wires. barely perceptible to the naked eye

but quite visible under low magnification

By the end of dinner there were three
distinct groups of silvery white wires grow
ing from the blackened nugget and clearly
visible to the naked cye

My daughter had some complicated math
tor homework: by the ume we worked
through this the tnal had been running for
three hours. The onginal wires were continu-
ing 1o grow and new wire groupings were
appearing. | broached my first can of beer
and watched an nteresting éjl.h.l.illl;'lil.”f\
about a mutiny which had occurred in the
70’s on board a Soviet warship. Back in the
workshop wires were sprouting everywhere!

| discussed hife, the universe and eveny
thing with my wife, as we often do at the
end of a I_L!}. Which took us to midnight. by
which ume the nugget had developed some
splendid growths with individual wires
reaching well over 5 mm. This nugget had
become by far the best specimen | had
prepared, and | was presented with some
thing of a dilemma. In some previous tnals,
promising wire growths had subsequently
been consumed as other reactions came
into play so should | stop the current
irial and be satisfied with the degree of
success now achieved? | decided against
that course of action. | would leave the
crucible heating overmight, just taking (with
some difficulty) a few digital photos to
record the development at that time.

| had been right. By moming the nugget
in the crucible had a really quite superb
growth of wires, the longest now well over
| cm in length. 1 took some further photo-
graphs and resolved to allow the tnal 1o

continue until no further growth was ob
served.

After 24 hours growth was stll continu
ng and individual wires had reached 2 cm
in length. After 48 hours I stopped the trial,
by which tme the longest individual wire
had reached a length of some 3.5 cm ()
inches)!

I'he process of formation was (and still

1S) as surprising o me as it was to Beutell

Figure I. Homemade wire silver
with wires to 3.5 cm.

What 1s also surprising 1s that this amazing
process can be provoked so easily and with
such modest equipment. There 1s more
work to be done: 1 would sUuspect that even
better growths could be produced in an
open crucible using argentite and silver foil
rather than sulfide-coated silver. But what
ever else might grow in the future over that
Bunsen burner at the bottom of the garden |
am already convinced that sizeable speci
mens of wire silver 1o match those from
Freiberg can be fabricated, and fabnicated
with equipment more reminiscent ol a do
mestic kitchen rather than a modern re
search racihny

Don Edwards

Ndeswell, UK

RETIRED AND READY TO ROCK

| was once a subscniber ( 198()'s) but due o
job demands found 1t dithcult to pursue my
mineral collecting interests. My collection
was put on hold until the day I retired. That
day has finally arrived and | now can pul
my time and energies back into the mineral
collecting hield. And, as in the past, your
fantastic magazine will allow me 1o lake
those dreamed about mineral excursions as
well as giving me numerous hours of sheer
reading enjoyment

Jim Ray

oy, N(




DAKOTA MATRIX MINERALS HALLELUJAH MINING
Tom & Vick: Loomis

|IJ‘]| qu\_ Kid
Lead. SD 57754
(605) 484-4iNIX

MARK ROGERS MINERALS
Jon Johnson & Ed Chrnistiansen PO. Box 711

1014 Manor Wadsworth. NV 89442
Reno. NV ROS(9 i

5-476-0203 Tel
5-786-3271 or 775-677-1722 Tel Fine Minerals, Inquines Invited
tloomis(@ dignet.com Fine Quartz Specimens
www. dakotamatrix.con MINERAL EXPLORATION
Fine Minerals, Nevada & South Dakota HIGH GRADE TREASURES SERVICES

lesse & Martha Wellman

GLOBAL MINERAL RESOURCES 1 7865 Owl Court
K. Scott Werschky Reno, NV 89506 Reno. NV ROS511
0 High Ridge Court 175-972-4097 Tel
Reno, NV 89511

—

5-851-4052 Tel: 775-852-4052 Fa

Alan & Marsha Day

1545 Arwan |:|'-.:_ Suie 106N

75-954-1082 Tel; 775-852-8893 Fax
www.highgradetreasures.com www.mineralexploration.com
Natural & Histonic Collectibles World Wide Spe

¥ Imens
Email: globminres@ aol.con

Nevada & World Wide Specimens HARVEY GORDON MINERALS

500 Ballentyne Way
GREAT BASIN MINERALS Reno, NV 89502
Scott Klemne 775-320-876S5 Tel- 775-329-1339 Fax Las Vegas. NV 89116
3895 Lisa Court, Suite 702-453-5718 Tel/Fax
Reno, NV 89503-1125

KRYSTAL TIPS MINING
8. .."_"' Q67 Tel

. Foster Hallman

NEVADA MINERAL & BOOK CO.
Walt & Sue Lombardo
P.O. Box 44230
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Email: minbooks@ aol.com

In-Print & Out-of-Print Books
www. gem-linders.com

Fine NV Specimens/Rare

1985 Clearacre Lane
Reno. NV 89512 RAM MINERALS
175-323-2862 Tel Greg & Rebecca Myers

Hallelujah Junction Quartz 2201 Coleman Drive

Hi__'f'-.: ] \\ I‘-. "\"'.':‘i | 3

7187-5957 Tel/Fax
www. ramminerals.com

Wholesale & Retail

ROCK CRAFT by YTITRI
Merle & lone Ytin

777 E. Quartz Avenue, PMB 7005
Sandy Vallev. NV 8§90 19-85()3
102-723-5063 Tel; By Appt. Only

Email: iytri@sandyvalley.net
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Fhumbnails to Cabinet Specimens,
Carvings (no list)

WHOLE EARTH MINERALS
Steven Pullman
PO. Box SIONOK
RL'”H_ NV RO51 3

-

5-T86-6432 Tel; 775-786-6447 Fax
Email: WholEanthM@ aol.com
Micros, Thumbnails, Miniatures
\ppraisals
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Interesting Minerals

All Sizes and Prices

www.element51.com

1202 Perion Drive
Belen, New Mexico 87002
505-864-2145
Please send $2 U.S. ($4 outside U.S

Tim Jokela Jr., 320 Strathroyal Ave.,

Strathrov, Ontario. Canada N7G 3G4
Antimony . for a

Cermany

tiokela@execulink.com (519) 245-2
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ONE OF THE WORLD’'S PREMIER CRYSTAL COLLECTIONS
FOR SALE! Hundreds of S}WL‘L'iI'I’lt_‘I'lH Priced under S1.000. Write tor 1ast.

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

— ey,

% Sce me at the TUCSON SHOW, by appointment only; CALL 719-5398-1233 tor
myv lTucson phone number!

R Check out our soon-to-be website: www.PROCTORCOILLECTION.com

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

You can preview this collection with a 96-minute -Dr.;:;*g_':gr.__c;,“:}.rh.}ll-}a prepared video. This live-action presentation features 180
specimens, individually filmed, and 35 mine location photos to illustrate the history and workings of many great mines and their
crystal treasures. This unique, educational vid graphically illustrates the 12 critena used to assembie this world-class collection
To order your video send $29.50 plus $2.50 postage

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

p. 504, says “The collector of aesthetic mineral specimens will exquisite specimens at leisure. Many are pictured on sk

find much to savor in Keith Proctor's video catalog of his revolving turntables, allowing all sides of the specimens 1c

collection It really delivers in terms of extraordinary be seen, and their three-dimensional shapes to be fully

mineral images and specimen information and will stand for realized, as reflections play across crystal faces and gemmy

many years to come as a histoncally valuable documentation intenors this really i1s one of the best private collections
uf one of the great private collections of our time.” ever assembled.” Video Review: Nov/Dec 92

KNEITTH PROCTOR
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Cash Paid for
* New Finds
* Collections
* Duplicates

welcome to
our world

P

- Russian Heliodor

Rl Shternational

912 South Live Oak Park Road « Fallbrook, California 92028

800-854-1598 » 760-728-9121 « FAX 760-728-5827 TN T—
WEBSITE: www.palagems.com

President
Visit our Showroom Monday-Saturday 10-5:00

Photo b
The Collector - fine jewelry « In The Four Seasons Hotel Ha,ﬂidnazd E,ica
7100 Four Seasons Point, Carisbad, CA 92009 Van Pelt, Los Angeles
Tel: (760) 603-9601 - WEBSITE: www.collectorfinejewelry.com
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