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left crystal and the central crystal are from
pegmatite no. 576, near shaft 6. The crystal on
the right is from a mid-1990s pocket near shaft
2. The central crystal is in the Marco Amabili
collection; the other two are from the Daniel

Trinchillo collection. James Elliott photo
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Notes From
the Editors

Rocks & Minerals Magazine Sold

Heldref Publications (part of the non-profit Helen Dwight Reed
Educational Foundation) has announced that it has sold its entire
stable of 37 magazines and journals (including Rocks & Minerals)
to Taylor & Francis, a for-profit UK-based publishing company.
Taylor & Francis currently publishes over 1,500 technical journals.
I'he decision to sell was armved at “after a long and detailed assess-
ment of industry trends and realities.”

Founded in 1926 by Peter Zodac, Rocks & Minerals was acquired
by Heldref in 1975 following the death of its founder. Current editor
and Carnegie Mineralogical Award recipient Marie Huizing joined
the magazine in 1978 and is being retained by Taylor & Francis.

The Helen Dwight Reid Educational Foundation (and Heldref
Publications) will continue as a non-profit, educational institution.
However, it will be restructured and renamed, with a mission that
will pay tribute to the work and legacy of two of its founders, former
United Nations ambassador Jeane Kirkpatrick (who died in 2006)
and her husband Dr. Evron M. Kirkpatrick (who died in 1995), in
the areas of public diplomacy, democratic development, and the
protection of human nghts

Free Digital Library

An announcement made at the end of the August 3 “what’s
new in the mineral world™ installment on our website is worthy of
repetition here. In fact it’s worthy of some elaboration, since what
1s involved is an enormous quantum leap forward in the dissemina-
tion of information in our field of interest (and since there is such
a sweet deal to be had here by the bibliophiles and scholars among
us). Joseph O. Gill, once Director of Jewelry for Sotheby’s Auction
House, North America, has just finished several years of hard work
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dedicated to building an electronic “Gem and Mineral Research
Library,” and now he is making this Library available FREE to
anyone who'd like to have it on a hard drive or laptop.

There are two parts to the Library. The gemstone part, 5 giga-
bytes, contains more than 200 fully scanned books on gemstones
with dates from 1652 to 2009, including classic texts by Robert
Boyle, John Mawe, and George F. Kunz, and including all of the
journal Gems & Gemology for the years 1934-1980. The mineral
book collection, 3.9 gigabytes, holds about 160 books, from the
1556 first edition (in Latin) of Agricola’s De Re Metallica, through
Sowerby, Agassiz, Dana, Sinkankas, Pough, etc.

The copynghts of most of the Library’s PDF text files are held
by Microsoft and Google, who only allow FREE distribution:
these digital texts are never to be sold, but that’s fine with Mr.
Gill, whose purpose is to see the Library disseminated as widely,
quickly and effortlessly as possible. If those who have it pass it
along to others, who pass it to others, etc., the Library soon enough
should be living on (as Gill puts it) “over 100,000 laptops.” As
printed copies, the books in the accumulation would take years
of effort and much expertise to collect, and would be worth more
than a million dollars. But to get them all FREE in easily readable,
searchable, digital form, you can make an appointment to have the
Library copied to your computer by Mr. Gill's friend Marc Jobin
at mj3inc @aol.com. For other questions, contact Joseph O. Gill by
email at gilljoseph1949@ yahoo.com; see also the website www
.Worldglobetrotters.com.

Why Police Need to Know Mineralogy

On June 12 Elvira Zatarain, a 49-year-old Tucson mother of two,
was stopped for a minor traffic infraction by a Pima County Shenff’s
Deputy while driving home from work. The deputy conducted a
field sobriety test, but there was no sign of intoxication. He asked if
there were any illegal substances in the car, and she said there were
not, giving him permission to search her car and purse. In her purse
the deputy found a vial of small crystals which he suspected to be
methamphetamine (“crystal meth™). So he handcuffed her and placed
her in the back of his patrol car while he conducted an on-site test
of the crystals. The test proved negative. So you would think that
would be the end of the story, but instead the deputy decided he
needed to get tough with this woman: he arrested her on suspicion
of “possession of an imitation controlled substance™!

Elvira was subsequently offered a deal if she would plead guilty
to the charge: she would have to pay a $130 fine and submit to drug
counseling. However, she elected to decline this generous offer,
saying that there was nothing sinister about the crystals and that
she never used drugs. Consequently she was scheduled for a court
tnal where, if found guilty, she could be subject to a higher fine
(not to mention the cost of an attorney to defend her).

Intelligence finally prevailed somewhere in the legal system. The
case was dismissed after it was determined that the alleged “imitation
controlled substance™ was actually tiny quartz crystals (probably
“Herkimer diamonds™) given to her by a psychic in order to ward
off evil. Apparently Elvira had neglected to read the package insert:
“Not effective against ignorance.” Stll, if | were Elvira, | would
ask that psychic for a refund.

Died, Campbell R. Bridges, 71

On August 11, 2009 the gem and mineral community lost one
of its true legends. Campbell Bridges, pioneer British geologist
and gem miner, was ambushed and killed while returning to his
mine near Tsavo in Kenya. His son, Bruce Bridges, and two of his
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Campbell R. Bridges (1937-2009); Peter Keller
photo, 1982. Bridges is holding a rock specimen
containing a tsavorite nodule,

employees were wounded in the fight. The attackers, a gang of 20
or more Kenyan bandits allegedly funded by a local politician and
organized by gangsters, had been trying to seize control of Bridges’
lucrative gem mining concessions. The unlicensed miners had been
illegally digging for gems on the family’s 6-square-km concession
(2-3 km from the Scorpion mine) for the last three years, and had
made numerous death threats against Bndges. The identity of the
assailants is known, and at least one arrest has been made in con-
nection with the attack.

Campbell Rodney Bridges was born in Kensington, England, on
August 25, 1937, the son of Barbara (Carswell) and Rodney Bridges,
a Bnitish geologist for the Central Mining Investment Corporation
in South Africa. Barbara was from the Scottish Highlands; her
family was of the Star Shipping Line. Campbell discovered his first
amethyst at the age of six, and had an endless love for gemstones and
the African continent. He collected minerals and gems throughout
his life, and built an extraordinarily fine African gem collection.

Campbell was educated in South Africa, where he attended Hilton
College and eamed a BSc degree in Geology from the University
of Witwatersrand. After working in South Africa and Zimbabwe he
began his geological explorations in Tanzama, and gained fame for
his discovery of the new gem grossular variety tsavorite in 1967. In
1968 he was among the first to bring tanzanite to the United States
for identification by the GIA Gem Trade Lab in New York. When
his mines were nationalized by the Tanzanian government, he went
looking for similar geology over the border in Kenya, and by 1970 he
had discovered and developed his now-famous tsavorite operations in
the Taita Hills near the game park for which the gem was named.

Campbell worked very closely with Tiffany & Company, and
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in 1974 Tiffany’s ran a full page ad in The New Yorker magazine
promoting the new East African gemstone, tsavorite, using Camp-
bell as their focus. He was also featured in Life magazine in its
article on the discovery of tanzanite in 1969, and, over the years,
has been honored internationally for his work. He has held many
offices in gem trade organizations: Founding Chairman of the
Kenya Chamber of Mines, Vice Chairman of the Kenya Gemstone
Dealers Association, and a founding member of the International
Colored Gemstone Association, serving on its Board of Directors,
as Chairman of Mining Africa. Campbell was generous about shar-
ing his passion for gem mining in Africa. He was frequently on the
“speaker circuit” and wrote many articles for the various gem and
mineral journals. His publications and lectures around the world are
far too numerous to note here (but they are listed on his website,
www.tsavorite.com). One of his little known talents, however, was
as a composer of songs and lyrics. You never knew just when he
might share one with you.

Few of us who were fortunate to spend time with Campbell in
his famous tree house overlooking the mining area will ever forget
the experience. He was always aware of the dangers, not so much
from the lions of Tsavo, but from the many poachers who were
constantly after his property, or his gems. He was always trying
new defenses and booby traps, including a deadly green mamba that
guarded his gem rough. When he wasn’t at the mine, he enjoyed
telling stories about the leopards that shared his tree house in his
absence. He set up very rough sporting games for his guards in
order to keep them fit, and made certain that they were proficient
with a bow and arrow. In the end, it wasn’t enough to defend against
the road block that was set up and the large number of attackers
that assaulted him.

Campbell was also involved in many types of conservation
efforts in Kenya which were rarely publicized; Campbell just “did
it”" without much fan-fare—his love of Kenya was that great. Here
i1s a quote: “Campbell Bridges is a kindred spirit in conservation!”
(Wangan Maathai, 2004, Nobel Peace Prize recipient).

His 1s survived by his wife, Judith, daughter Laura (a law student
in Chicago) and son Bruce. His son has worked side by side with him
since graduating from college in the United States. Services were
held in Nairobi on August 21st, followed by a good old-fashioned
wake hosted by the International Colored Gemstone Association.
Campbell Bridges was always, and always will be, larger than life,
and we will all be ncher for knowing him.

Peter C. Keller
Wendell E. Wilson
Dona Leicht

Died, Harold W. “Hal” Miller, 88

Harold William Miller was born in Walton, New York, in 1920
and died March 19, 2009 in Boulder, Colorado. After high school,
he traveled in Germany and enrolled at the University at Marburg.
After a year of study, however, he left Germany because of World
War Il. Hal received his B.S. in Chemistry from the University of
Michigan and his M.S. in Chemistry, specializing in organic chem-
istry, from the University of Colorado. Hal was a member of Sigma
Xi and maintained a lifelong friendship with Dr. Stan Cnstol, his
thesis advisor in the Chemistry Department of the University of
Colorado. Hal always enjoyed learning and had a reading knowledge
of several languages.

Hal was employed on the Manhattan Project, working in Buffalo,
New York, Hanford and, later, at Rocky Flats in Colorado. He took
on the task of historian for the group informally known as the
“Buffalo 50” and related that up until 2006 only one co-worker had
died—and not from a radiation-related cause.
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Harold “Hal™ Miller (1920-2009)

Hal's work focused his fervent interest in the chemustry of, and
search for, the super-heavy elements that may be found in nature,
an interest he pursued with other scientists for over 30 years. Hal
was proud that he was able to furnish Glenn Seaborg with the
first significant quantity of the element americium. Hal worked as
technical director for several companies involved in the mining of
rare-earth minerals and the refiming of mgh punty rare-earth oxides
in Wyoming and Colorado

Hal was a dedicated mineral collector and donated a fine display
of cabinet mineral specimens to the Colorado University Geology
Department. He contributed two articles to the Mineralogical
Record: one on rhodochrosite in 1971 and the other (with Richard
Kosnar) on the minerals of the Colorado mineral belt in 1976. He
chenshed classic Colorado and Butte, Montana, mineral specimens.
While working on secondary recovery of metals in smelter slag
for Anaconda Copper Company in Montana, he befriended local
miners and acquired mineral specimens from the local mines. Hal
enjoyed telling about an end-of-shift miner finishing off a hearty
restaurant meal with an order of apple pie. In loud indignation the
miner complained to the server that the “hanging wall was pretty
damn thin!” He commented that hard working miners of Butte
intimidated restaurateurs sufficiently that their pies were served
in quarter-pie cuts. The tradition of serving large slices of pie has
continued at Hal's house

In Buffalo, Hal worked with Charles “Mac” McMullen, and
following World War Il their travels took them to Colorado. Upon
arrival, they climbed to the top of Sugarloaf Mountain, which
provided panoramic views east to the Great Plains and west to
the Continental Divide. Here Hal chose to locate his home, in the
small mining community of Sugarloaf west of Boulder, Colorado.
He constructed his south-facing log cabin home on the mountain
above 8,200 feet. He hammered in the final nail, exclaiming “I
own it!” His cabin home was always welcoming with a fire in the
wood stove, large high-altitude cacti framing the view from the
south window and a great library to stimulate conversation with
his many friends.

Hal’s dry sense of humor was a source of delight for many friends,
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miners and prospectors who enjoyed spending hours in conversations
with him, and who valued his suggestions and advice. Hal welcomed
everyone, with his German Shepherd always at his side.

Ralph Mevertons
John Muntyan
Burkard Oberle
Carl Swift

Jim A. Paschis

William J. McCarty (1941-2009)

Died, William J. McCarty, 68

There are people who are so special to you and they are always
there to help in a quiet and confident way. For over 35 years “Willie™
(as | dubbed him long ago) was our “go to” guy for answers, problem
solving, computer mishaps and sharing a really fine sip of single-malt
scotch. That we won’t be able to do these things anymore saddens
us deeply. He died suddenly on July 13, 2009,

Not everyone will recognize the name, but they will certainly
recognize the extremely fine Anzona minerals that occasionally
came out for display at Tucson or Denver. | first met Willie and his
wife Roberta when they wandered into our shop in Laguna Beach
after a referral from Dr. Willhlam Sanborn, from whom Roberta
had taken a class while teaching at middle school. It seemed like
an easy, instant friendship to develop and it has never wavered all
these years later. You will remember they were always in our booth
at various shows and it was Willie who had the electrical skills to
keep us “lit” throughout the days.

William John McCarty (who always introduced himself and
signed correspondence as “Bill”") was born in Lakewood, Ohio on
February 6, 1941, but raised in California and attended the infamous
Hollywood High School. After high school he joined the Air Force
and had numerous postings ending in Labrador doing radar and
electronics work during his stint.
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This was a self-taught man and | don’t think there was a scientific
subject that you could discuss with him that he didn’t understand.
Always with a new book doing research on whatever intrigued him
at the time, he was our “quiet man™ in the background. He was a wiz
at computers early on—before they became a household item. It was
Willie who got me my first “real” computer—a Lisa by Macintosh.
| have been with Mac and Willie since then. He designed many
custom programs for us and other friends and I still use them.

He worked in the aerospace industry until his retirement in 1998,
He was with Perkin-Elmer, Corning and OCA Optical (basically
one and the same company) and developed systems for telescopes,
cameras for the first Mars orbiter, optics (think Hubble), color
cameras for the space station and some other highly secretive stuff.
His co-workers referred him to as “Mr. Wizard.” Even after his
retirement he still did some consulting work.

Willie always wanted to live in Arizona. A couple of years after
retirement he and Roberta moved from Huntington Beach, Califormia
to a lovely home at the base of the Superstition Mountains. He was
a photographer of great skill and I wish the world could see some
of his work. (To that end, we will be posting some of his photos on
the Kristalle website from time to time.) When we were on safari
together in 2008 it was Willie who did the photography—the albums
he put together for us are magnificent, including a very rare daytime
photo of the elusive aardvark worthy of National Geographic.

He had varied interests including astronomy, fossils, photography,
Arizona exploration and, of course, the minerals. Before minerals
he seriously played with saltwater fish aquariums, and how could |
forget my ride up Laguna Canyon with him in his beloved Austin-
Healey? And many of you will remember Rufus, the wonderful
standard poodle that used to sleep under our tables (hence, Willie's
e-mail moniker: “canisrufus™).

Willie and Roberta loved collecting Arizona minerals (Roberta
1s almost a native Arizonan) and their acquisition pace picked up
after moving to Arizona. The collection consists of miniatures of
sheer perfection with an abundance of localities represented. There
are also some worldwide specimens; and the Arizona calcite with
copper inclusions that was included in an earlier Tucson poster is
exceptional.

Years ago, Willie and the late Richard Bideaux formed a won-
derful friendship and they were often in the field together until
Richard’s death in 2004 (tragically, both of these wonderful guys
died of cardiac failure). | imagine that Willie and Richard are
somewhere together discussing something in depth that none of us
would understand—I’1l just sit quietly and sip my fine scotch with
the greatest of memories.

Dona Lee Leicht

Died, Ken Gochenour, 62

Kenneth Lee “Ken” Gochenour, an adventurous self-reliant spirit
with an uncanny ability for prospecting and mining gem pegmatites,
succumbed to complications from malaria, leaving a large gap in
the ranks of pegmatite miners. But pegmatites occupied his atten-
tion for only the last half of a life which reads like a script for an
adventure movie. He was an independent scholar with a lifelong
interest in Native American culture. He always taught that any field
collector should thoroughly research the existing literature before
making any serious attempt on a given prospect. He had an almost
mystic appreciation of the environment and all its living things,
and was known to have carried on a conversation with a rattlesnake
in a friendly staredown. Ken was a restless intellect who taught
himself the arts of guitar playing, leather crafting, gem cutting,
prospecting and mining.
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Ken Gochenour (1946-2009)

Ken was born November 9, 1946, the son of Virginia and Glenn
Gochenour. Virgimia taught elementary school for 35 years, and
Glenn operated his own maintenance business. Ken grew up with
his six siblings (he was the eldest of three brothers) in Orange
County, California, where he was a top track-and-field athlete in
high school. He was a Life Scout, a member of the Herpetology
Club (he and his brother Dana had their own worldwide zoo in
the backyard), the Surf Club, the Drum and Bugle Corps (played
two different types of bugles), had his own garage band, and par-
ticipated in a Native American dance troop for which he made his
own dance costumes. He was also very good at sketching nature
subjects, including mineral specimens. Restless at the age of 16,
he dropped out of school in 1962 and with his guitar headed to
Greenwich Village to be a folk singer. He returned soon to Southern
Califormia and started his own band, called The Meek. He eventu-
ally learned to play the banjo, mandolin, 12-string guitar, electric
guitar and glockenspiel.

In 1966 Ken moved to the Haight-Ashbury district of San Fran-
cisco, where he continued to perform as a musician, and supported
himself as a leather craft artist. In a rescue-and-support role for
wayward youth, he distributed food which he solicited from gro-
cery stores and restaurants. This lasted until the district was taken
over by the hardcore drug culture, which disgusted him. After
several buying trips to Gallup, New Mexico for leather supplies,
Ken decided to move there. While in Gallup he learned the art of
silversmithing and stone cutting in the Navajo style. His interest in
Native American cultures, and their religious beliefs and practices
was rekindled and continued throughout his life.

The historic gold rush-era mining town of Central City, Colorado
became Ken's next home in 1971. He opened his first retail store
there in 1975, called The Blue-Eyed Cherokee, where he produced
a line of silver and turquoise jewelry. His brother Dana joined him,
having sold his Austin-Healey to buy turquoise rough. Unfortunately
the gas crisis of the mid-1970s stalled the retail business of the tiny
tourist-dependent town and Ken was forced to close his store. He
returned to his Southern California roots in 1976.

His reading of John Sinkankas’s Mineralogy for Amateurs and
other books about gems, minerals and mining inspired him with
the idea of actually self-collecting and preparing the gems for his
jewelry. In 1979, he leased the Fano-Simmons mine near Anza in
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Southern California, and began his prospecting and mining career.
His work there, along with the tutelage of his friend Al Ordway
(1935-2007), was a lesson in how to mine pegmatites. He discovered
new productive pockets yielding several fine 10-cm agquamarines,
and his mineral passion was ignited. The Fano experience was the
start of a series of successes: Cahuila Mountain in 1981 for beryl,
tourmaline, axinite and quartz; the Collier Creek mine in Arkansas
for quartz and wavellite; and the Black and Blue mine in 1988 in
Harris Park, Colorado for amazonite, smoky quartz and topaz. At
first sharing booth space with Bart Cannon in 1981, Ken began
selling his mineral specimens in the Tucson shows. In 1999, after
searching for five years, he and his brother Dana rediscovered a
corundum deposit in the San Jacinto Mountains near Palm Springs,
based on an obscure locality reference Ken found during literature
research.

Ken mamed and settled in Healdsburg, Califorma (Sonoma
County) and opened a gallery called The Tomb in 1990, where
he created and sold a line of Egyptian-revival jewelry. And dur-
ing their six-year marriage his wife, a caterer, taught him to be an
excellent cook.

Ken turned again to prospecting in 1996, and for the next few
years he traveled from prospect to prospect, finding herderite in
Cooper Canyon in Riverside County; Japan-law quartz twins near
Patagonia, Arizona; amethyst in the Kingston Mountains, California;
and quartz scepters on Peterson Mountain, Nevada. A dedicated field

collector, he mined specimens from many other localities, most of

them unknown in today’s market. He made three trips to Africa with
his partner, Frank Locante, looking for gem rough in Tanzania, South
Afnca, Namibia and Madagascar. It was in the latter country that
he contracted malana in 1999, a disease which ultimately claimed
his life at the young age of 62 on April 24, 2009.

Ken retired periodically to his family ranch near Bly, Oregon
on the edge of the Sycan Marsh to recuperate after he contracted
malaria, but then returned to Southern California in 2003 when
s brother Dana called him to work an important pocket at the
Cryo-Genie mine in San Diego County. It was at the Cryo-Genie
that Ken applied the techmques of an archeological dig to mining

pegmatite pockets, carefully bringing out mapped, sorted and num-
bered pieces in pails from the pockets in the sheared pegmatite. The
little Cryo-Genie team then reconstructed the cleaned pieces from
each mapped pocket in their Anza workshops. This resulted in the
recovery of two large polychrome tourmaline pockets, with much
feldspar and quartz and a host of other minerals, including beryl.
After his stint at the Cryo-Genie, he returned to his Oregon ranch
where he mapped the archeological evidence of ancient villages
and campsites bordering the Sycan Marsh.

In addition to his love of exploring, Ken Gochenour possessed
an inquisitive and restless spirit and could easily have been an
academic researcher and teacher. He gave many talks to mineral
and gem organizations, including the Friends of Mineralogy and
the Mineralogical Society of Southern Califormia. His specimens
can be found in many private collections and several pieces are on
permanent display at the Natural History Museum of Los Angeles
County. He left a large volume of notes regarding the many mineral
pockets he mined, and also his African journal and his archeological
survey of the Sycan Marsh area. His life is a book in itself, and each
of his journal themes worthy of publication separately. His life was
a series of explorations and adventures woven through with art and
music. Farewell, free spirit.

John and Claudia Watson
Dana Gochenour

Died, John E. MacDonald, 75

John Eric MacDonald was born in Jersey City, New Jersey on
September 16, 1933. He was a disabled Army veteran who earned
his BBA at the University of Miami under the Gl Bill. He became
an avid mineral collector and mineral dealer, and was well-known
at major mineral shows in the 1970s and 1980s; his Franklin, New
Jersey mineral collection, totaling 3,500 specimens, was given to
the Smithsonian Institution in the 1980s before he and his wife
Elaine moved to Tucson. In 1995 they moved to Sun City Vistoso.
He died August 12, 2009, at the Veterans’ Administration Hospital
in Tucson.

President: Dr. Virgil W, Lueth
New Mexico Bureau of Geology and Mineral Resources
New Mexico Tech, 801 Leroy Place
Socorro, New Mexico 87801
Email: vwlueth@nmt.edu

FM's OBJECTIVES are to promote, support, protect and expand the collecting
of mineral specimens and to further the recognition of the scientific, economic,
and aesthetic value of minerals, and the collecting of mineral specimens.

The Friends of Mineralogy (FM) was founded in Tucson, Arizona on February 13, 1970. The organization
operates on a national level and also through regional chapters. It is open to membership by all. Our annual
meeting is held each February in conjunction with the Tucson Gem and Mineral Show.

For further information and a listing of local chapters visit the national Friends of Mineralogy website:

www FriendsofMineralogy.org
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TUCSON 2010

Arizona Mineral & Fossil Show

Four Locations with the Dealers to see First!

* Quality Inn - Benson Hwy. -
[-10, Exit 262. NE comner of Benson Hwy at Park

Jan. 30

through

Feb. 13

daily 10-6

* InnSuites Hotel - Downtown -
475 N. Granada Avenue at St. Marys

* Ramada Ltd. - Downtown -
665 N. Freeway at S5t. Marys

* Mineral & Fossil Marketplace -
1333 N. Oracle at Drachman

450 Top-Quality Dealers at 4 easy-to-find Locations!
Wholesale ® Retail ® Open to the Public e Free Admission ® Free Parking
Show Hours: 10-6 daily

MARTIN ZINN EXPOSITIONS, L.L.C., P.O. Box 665, Bernalillo, NM 87004, Fax: (303) 223-3478 mzexpos @aol.com, www.mzexpos.com
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FEBRUARY 5- s WESTWARD LOOK RESORT. 245 E. INA RD.

SATURD. ‘\Y 'Collrftnr D:n “ ill Larson shows his private ‘collection in the Resort 1. obby. 10 a.m to 4 p.m.
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RYCE MCMURDO WRIGHT, SR
(1814-1875)
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RYCE MCMURDO WRIGHT, JR.
(1850-189)5)

Michael P. Cooper*
Nottingham, England

Wendell E. Wilson
Mineralogical Record, 4631 Paseo Tubutama
Tucson, Arizona 85750
minrecord @ comcast.net

Marc L. Wilson
Head, Section of Minerals
Carnegie Museum of Natural History
4400 Forbes Avenue, Pittsburgh, Pennsylvama 15213
WilsonM@CamnegieMNH.org

Bryce McMurdo Wright Senior and Junior were among the best-known
1 9th-century mineral dealers in England, specializing in minerals from the
famous Lake District. Major museums around the world, and particularly
the Carnegie Museum of Natural History in Pittsburgh, contain hundreds
of fine specimens that can trace their provenance to the Wrights.

INTRODUCTION The name Bryce McMurdo Wright was, and remains, one of

The late Michael P. Cooper (1946-2008), in his remarkable book the best-known in 19th-century mineral dealing and collecting.
Robbing the Sparry Garniture: A 200-Year History of British Min- Two people bore it, father and son, and between them they
eral Dealers (2006), wrote as follows of the two mineral dealers dealt in minerals, fossils, shells, rocks, gems, corals, ethno-
named Bryce Wrnight: logical collectibles, and worked stones old and new for over

50 years. Despite their varied and worldwide stock in trade,
it is for the minerals of northern England that their name 1s
best remembered.

*Deceased
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BLENDE (Sulphuret of Zinc.)
Loe, Alston Moor, Cumberland.

From BRICE M. WRICHT,
LI'ERPOOL.

ARSENIO-FHOSPHATE of LEAD.
Loc. Deygill, Cu%&m i e
Fron BRICE M. WRIGHT

LIVERPOOL. :

HYDROUS OXIDE of IRON.,
"Loc. Cornwall,

From BRICE M. WRIGHT,
LIVERPOOL,

Figure I. Rare pre-printed mineral labels from
Brice M. Wright Sr.’s earliest days as a mineral
dealer in Liverpool, England (1843-1855). He
dealt primarily in specimens from northern
England, but also handled some Cornish miner-
als. (Mineralogical Record Label Archive.)

The lives of the Bryce Wrights are given 33 pages in Cooper’s
book, and make fascinating reading for any student of the history of
mineralogy and mineral dealing. The current article was inspired by
a letter (to WEW) from Robert Wright, a descendant of the Bryce
Wrights; he brought to our attention a previously unknown oil paint-
ing and a photographic portrait of Bryce Wright Jr. that had been
passed down through the family. These were unknown to Cooper
when he compiled his exhaustive work, and he died just two years
after publication. Because his book (published and copyrighted by
the Mineralogical Record), which is a superb piece of historical
scholarship, has nevertheless sold only a few hundred copies, we
thought it would be beneficial to publish an article on the Bryce
Wrights drawn largely from Cooper’s work, exposing it to a larger
audience. Thus most of the biographical data presented here is
extracted from that study (which see for detailed references).

But an article on the Bryce Wrights would naturally benefit from
color photos of some mineral specimens that had passed through
their hands—a luxury which was beyond the budget and scope
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of Cooper’s book. His research revealed that the Bryce Wrights
had shipped many specimens to Pennsylvania collector William
W. Jefferis (1820-1906), whose collection ultimately ended up
with the Carnegie Museum of Natural History in Pittsburgh. An
enquiry was sent to the Section of Minerals there, precipitating a
massive and gratifyingly successful search for Bryce Wright speci-
mens. Fortunately five bound volumes of Jefferis’ correspondence,
including those from Wright to Jefferis, had been preserved in the
museum archives, including many lists of speciinens shipped and
their associated label numbers. Ultimately, as a result of that ini-
tial query, well over 400 Bryce Wright specimens were identified
and correlated with catalog records; many of the best have been
photographed especially for this article by Debra Wilson, allowing
us to present a more complete picture of one of England’s greatest
mineral dealing families.

ANCESTRY

Despite extensive research, Cooper was unable to locate any
official records regarding the birth of Bryce Wright, Sr., except
that his father’s name was John, and his first name was initially
spelled “Brice.” Since Bryce Wright's youngest daughter was named
Elizabeth Richardson Wright, Cooper speculated that John was the
John Wright who married Elizabeth Richardson, mentioned in an
I 816 parish birth record of their son John. This guess has proven to
be correct. The Wrnight family Bible contains detailed information
written by Bryce Wright, Jr. himself, a transcript of which has been
supplied to us by his great-great grandson, Robert Wright, who is
currently living in Germany. The pertinent text is as follows:

Bryce McMurdo Wright (the author’s father) was the 17th child
of John Wright (known as “Squire Wright”) by his second wife,
Elizabeth Richardson, and was born at Dumphries, Scotland at
half past 9 a.m. on Friday the 24th of June 1814, and died at
Penn Road Villas, Holloway (a house taken for a short period
only) on the 19th October 1874, his normal residence being
90, Great Russell Street, WC [London, England].

Bryce McMurdo Wright's Godfather was Lieutenant Colonel
Bryce McMurdo from Mavis Grove, Dumfries. It is very probable
that John “Squire™ Wright and Bryce McMurdo were close friends,
hence the latter’s selection as Godfather.

Bryce Wright's mother, Elizabeth Richardson, was the daughter
of Anne Glaister and Richard Richardson of Stewarts Hill and
Egglelonan in Cumberland. The Richardson family was among
the wealthiest and most influential in Cumberland, and Elizabeth
inherited much of the family holdings. She was “a woman of great
beauty,” according to Bryce Wright, Jr., and was known locally as
“the Egglelonan Beauty.”

BRYCE WRIGHT, Sr.

Cooper (2006) wrote that “Nothing certain is known of the first
few decades of Wrnight Senior’s life. However, Wright Junior’s text
in the family Bible sheds some new light:

It will be seen that the above Bryce Wright was only seven
years of age when his father, “Squire” Wright, died on 23rd
June 1821. The Squire left a large amount of property to be
divided equally amongst his surviving children after the use of
it by his wife, who however, becoming very ill, had to leave it
to “others,” who sold, mortgaged and otherwise scattered the
large properties in the most improvident manner. My father,
the above BMW, had in his wanderings shown a great adapt-
ability for Natural History and knew every stone, plant and
tree in the Lake District whilst yet in his teens.

The Mineralogical Record, volume 40, November-December, 2009




Figure 2. Romanechite on
mimetite, 10.5 cm, from
Caldbeck Fells, Cumbria,
England. Obtained by Wm.
Jefferis from Bryce Wright in
February 1848 (Wright label
shown). Debra Wilson photo;
Carnegie Museum specimen
CMJ3514.

Y1050 Arsénio-phe.

According to the American mineral collector Charles H. Penny-
packer (1845-1911), Bryce Wright Senior had worked as a miner
in Cumberland, probably in the Caldbeck Fells lead mines. His
formal education was minimal, but more important to his success

were his commercial acumen and tenacity, his capacity for learning
and hard work, and above all his good fortune to be in the right
place at the nght ume.

The Move to Liverpool

Bryce Wright Senior grew up in the village of Hesket Newmarket
in the Cumbna Lake District, an area rich in mineral deposits. He
started collecting (and probably selling) minerals “while yet in
his teens,” as the family Bible states, and ulumately relocaied, at
the request of one of his customers, to the big city of Liverpool
in order to further his business. Bryce Wright Junior wrote in the
family Bible:

Hesket Newmarket was soon too small to hold him, and he
went to Liverpool at the request of the then 14th Earl of Derby
[Edward George Geoffrey Smith-Stanley, 1799-1869], to
whom he supplied a large quantity of specimens of Natural
History to augment the “Knowsley Collection™ [at Knowsley
Hall, Lancashire| which was later the foundation of the Liver-
pool Free Museum of Science and Art.

The exact date of his move to Liverpool 1s unknown, but in 1842
he marmed Jane Smith there. According to the marmage license, he
was at that ime working as a painter, when not dealing in minerals.
The earliest traceable records of Wright Senior’s trade in geologi-

cal and other natural historical specimens are sales of minerals to
the British Museum, made from his home in Liverpool. He was
almost thirty in the spring of 1843 when he first made contact with
Charles Konig, Keeper of Minerals at the British Museum, bringing
specimens from the Caldbeck Fells to London. The museum bought
nine specimens for £14 from him, and Konig asked Wnght to keep
in touch. One of these pieces, a linanite from Roughton Gill mine,
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Caldbeck, (then a new find) was a sufficiently noteworthy addition
to the collection to deserve mention by Lazarus Fletcher in his his-
tory of important specimens acquired by the museum.

Wright went on to sell specimens regularly to the Bntish Museum,
at first in small lots, but, eventually, once he moved to London,
sometimes in groups of over 100 specimens at a time. Whether
Wright was selling minerals before 1843 is not known, but it is
tempting to conclude that he was most likely the “mineral dealer
from Cumberland [who| exposed a collection of North of England
minerals for sale™” at the 7th meeting of the Bnitish Association n
Liverpool in 1837. The eminent mineral chemist Thomas Thomson
bought a specimen labeled “vanadiate of lead™ from “Caldbeck fell”
from this dealer and, upon analyzing it, pronounced it a new mineral:
a “native diarseniate of lead.” It was almost certainly mimetite var.
campylite from Dry Gill mine, Caldbeck.

In 1845 Wright tumed professional mineral dealer, and in 1849
he opened a shop in Liverpool. An idea of the scope of Wnght's
stock in his early years can be obtained from his advertisements
and flyers. A flyer for his Liverpool business, dated to about 1854,
mentions his “extensive collection of minerals . . . of upwards of
3,000 specimens™ including “many exceedingly rare substances.”

The Move to London in 1855

In 1855 Wright moved from Liverpool to London and opened
a shop there at 4 Stanley Street, Brompton; two years later he
moved to no. 36 Great Russell Street, Bloomsbury, in the heart of
London’s “natural history district,” just across the road from the
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British Museum. By 1857 he was claiming a stock of 7,000 mineral
specimens, and by 1860, 10,000 specimens. He moved to No. 90
on the same street in 1866, where he remained until his death eight
years later. The business flourished in that neighborhood, Wright
becoming the most successful and the best-known London-based
mineral and fossil dealer of the mid-nineteenth century. Some of the
staff of the British Museum became personal fnends and provided
him with valuable professional scientific support. In 1868 he claimed
to be in “direct communication with the most experienced miners
in Cornwall and Cumberland, and also with Collecting Naturalists
in Germany, Russia, India, and Amenca.”
Wright Senior’s 1860 catalog stated:

B.M.W. has at the present time one of the largest collections
in London, from which selections can be made. He has direct
communication with the most experienced miners in Cornwall
and Cumberland, and also with Collecting Naturalists in Ger-
many, Russia, India, and America, from whom he is constantly
receiving fresh supplies of rare and beautiful specimens of
every description. B.M.W. begs to call attention to the accom-
panying List of Minerals; the prices affixed to which will be
found lower than those of any other Establishment, and an
inspection of his Collection (always open to visitors) will at
once attest their superior quality.

'he listings of mineral, fossil, and shell species are comprehen-
sive, although Wright points out that the rare species may not be
available from stock, though they may be had to order. He also
rented out “specimens of all descriptions . . . to decorate soirées
and lectures.” Evidence of the quality of his stock is everywhere
seen in the specimens surviving in the leading mineral museums of
the day and in the collections of nineteenth-century connoisseurs
such as John Ruskin, Patrick Dudgeon, Clarence Bement, Robert
P. Greg and many others.

Wright traveled extensively throughout the country, and occasion-
ally on the continent, in search of minerals. Then, as now, most
mining companies were opposed to their workforce wasting com-
pany time collecting specimens and Wright had to be circumspect.
According to Pennypacker: “by lamp light or by candle light or
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Figure 3. Cerussite crystals on matrix,
11 cm, from the Roughton Gill mine,
Caldbeck Fells, Cumbria, England.
Obtained by Wm. Jefferis from Bryce
Wright in February 1849 (Wright label
shown). Debra Wilson photo; Carnegie
Museum specimen CM4760.

by the ‘dawn’s early light’ he made his purchases from the miners
without illustration on the part of the mining officers.” One fragile
Cornish calcite which Wright later sent to America was smuggled
out of the mine “wrapped in the leg of a pair of trousers which had
been discarded for the time being in order to make a safe passage
to the surface of the earth.” It was wired to a board for its trans-
Atlantic journey and arrived in perfect condition.

These collecting trips took up much of Wright's time; he would
be away for weeks or months at a time and made half a dozen or
more such trips a year. Apart from what he could collect himself,
or purchase directly from miners, Wright also obtained specimens
from provincial dealers, by exchange with collectors and institutions,
and by purchase from travelers, some of whom were journeying
on his behalf with instructions to bring back fine specimens. Most
of Wright's provincial contacts can only be guessed at, though the
Alston mineral dealer and “marine store” owner Patrick Gilmore
(1833-1892) notes that he supplied “Mr. Wrnight” with local spe-
cialties like fluorite.

Bryce Wright Senior and William Jefferis

Overseas Wright had valuable exchange arrangements with sev-
eral important European dealers including Louis Seaman of Pans
and Carl Wilhelm Anderberg (1827-1871) of Stockholm, and with
various American collectors as well. One of the earliest, perhaps the
first, of the latter was William W. Jefferis (1820-1906), a mineral
collector from West Chester, Pennsylvania. The two men were put
in touch by Thomas Nuttall, who had traveled to England on a
buying trip. Pennypacker relates the circumstances:

The Mineralogical Record, volume 40, November—December, 2009



Figure 4. Hematite
“kidney ore,” 9.5 cm,
from Ulverston, Furness
region, Cumbria,
England. Purchased by
Wm. Jefferis from Bryce
Wright in February 1849
(Jefferis label shown).
Debra Wilson photo;
Carnegie Museum
specimen CM2685.
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When Professor Nuttall returned to the ‘land of steady habits’
[Connecticut] he communicated his English expenences to
his friends and correspondents. Among the first to address a
letter to the Liverpool dealer was our friend William Jefferis.
An exchange was proposed and the suggestion agreeable to
Mr. Wright. The Pennsylvanian shipped the minerals of his
neighborhood and the Englhishman returned an equivalent in the
minerals of his native land. It was a fair exchange. Conditions
were favorable and the confidence was mutual.

Jefferis, a wealthy banker, began collecting minerals in 1837
and rose rapidly to become one of America’s foremost collectors
He had a passion for minerals, “his tenacity of memory of single,
extraordinary or rarely beautiful or odd specimens was quite won-
derful.” In 1883 he retired from the bank to become curator of the
William S. Vaux mineral collection in the Academy of Natural Sci
ences, Philadelphia. His circle of friends in his home town included
collector Lewis White Williams, the conchologist and mineralogist
William Dell Hartman, paleontologist and gem collector Joseph
Leidy (1823-1891), and Charles Pennypacker (1845-1911). All of
these men had dealings at some time with Wright. Shortly before
his death, Jefferis’ collection was bought by Andrew Carnegie for
the museum he had recently established in Pittsburgh, where 1t
remains to this day.

Figure 5. William W, Jefferis (1820-1906),
prosperous banker from West Chester,
Pennsylvania, who purchased large numbers
of specimens from the Bryce Wrights over the
vears. His collection was purchased in 1904 by
Andrew Carnegie for the Carnegie Museum
of Natural History.



From Jeffenis’s correspondence files we learned that he first con-
tacted Wright in late 1847 or early 1848. Wnght's reply to Jeftens’s
enquiry (no copies of Jefferis’s letters to Wright are known) is dated
January 28, 1848 from Liverpool and begins: “I received your kind
letter & would be glad to exchange for American minerals provid-
ing they are good, as inferior minerals are of no value in England.
Those which I would send to you would be rare and select.” He
continues with lists of species he would like from those offered by
Jeffenis and suggestions as to what he could provide in return: he

does not mention localities but the minerals he lists are typical of

matenal from Scotland, Cumberland, and Comwall. To underline
the need to keep the specimen quality high, Wnght points out that it
costs as much to send good maternial as bad. He concludes *1 would
like to have them soon, as many dealers comes here in the spring,”
thus suggesting that he was already selling minerals wholesale to
other dealers in 1848, In the remaining letters (the archive runs
until 1867) Wright returns often to the need to maintain standards
but there 1s no indication that he was ever senously disappointed
with Jefferis” offerings, despite occasional problems on both sides
in the disposal of some of their exchanged stock.

Jefferis responded quickly to Wright's letter. The receipt of a box
of his minerals was acknowledged by Wright in May: he was “very
much pleased with many of them.” Wnght's return box was dispatched
in June and contained | 10 specimens, including many supergene lead
and copper minerals (pyromorphite, mimetite, linarite, caledonite,
cerussite, etc.), barite, witherite, fluorite, and the Cornish rarity, flu-
ellite. A return box from Jefferis arrived later that same year. Much
excitement was generated among Jeffens’s friends by the armval there
of Wright's boxes. Pennypacker recalls one occasion, which must have
occurred in the latter half of the 1850s (Pennypacker was ten years
old in 1855 when Wright was freshly relocated to London):

When | was a small boy, small and cunious! William W. Jef-
feris was our nearest neighbor. A box had come from Brice M.
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CALCAREOUS SPAR.
*'Lac Greenside, Cumberland.

From BRICE M. WRIGHT,
LIVERFPOOL.

Figure 6. Calcite crystals on barite,
6.4 cm, from the Greenside mine,
Glenridding, Cumbria, England.
Obtained by Wm. Jefferis from Bryce
Wright in September 1851 (Wright label
shown). Debra Wilson photo; Carnegie
Museum specimen CM26065.

Wright, a mineral dealer in London. Doctor William Hartman,
brother “Morty,” and Lewis White Williams were asked to assist
at “the opening.” I was there as a handy boy to carry out the
packing material and get sandwich glimpses of the offerings
from foreign lands. After a while a green encrustation, from
Cumberland, England, and labeled “Silicate of Zinc,” appeared
on the table. The comments were many and favorable. “Lew™
thought there was some artificial coloring matter about it, and
that the specimen had been “made in Germany.” It had the bril-
liancy of a Venetian bead. “The Doctor™ said it was a kidney
hepatized, dosed with Paris Green, and then petrified. “Brother
Morty™ said it was a good thing to have, and had “Hogarth's
line of beauty” all about it! | was like “Oliver Twist,” I wanted
to know if there was anymore. It was the most interesting
specimen in the box and the only one of its kind.

The “silicate of zinc” was probably the beautiful (generally blue!)
botryoidal hemimorphite from the Roughton Gill mine in Caldbeck.
Wright is known to have sent such specimens to Jefferis in 1857: “I
have sent you some of my fine silicates of zinc & as they have never
been in any hands but mine I have been able to obtain very high
prices for them in England as high as 4 pounds a specimen.”

Although at first predominantly if not exclusively British miner-
als, Wright's exchange boxes soon began to include obvious foreign
material (foreign to England that is!): in 1849 he sent such things as
yttrotantalite (then only known from Sweden) and euchroite (only
known from Libethen, Hungary), and in 1852 Wright asked Jefferis
if he wanted Norwegian matenial: I have purchased 40 boxes.” The
two men exchanged specimens for several years, sometimes sending
nearly 200 at a time, but the flow of minerals seems to have faltered
towards the end of the 1850s,

In December 1861, with London’s Great International Exhibi-
tion of 1862 fast approaching, Wright tried to breathe new life into
their exchanges: “It is now a long time since | have heard from
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/707, | I Figure 7. Witherite crystals to 2.6 cm with drusy barite on matrix, 9.3 cm,
o g B . Z Z_ {, from the Fallowfield mine near Hexham, Northumberland, England. The
] 107720LLE. old name “bromlite” refers to the chemically similar mineral alstonite, but
was apparently a misidentification. Obtained by Wm. Jefferis from Bryce
Wright in January 1853 (JefTeris label shown). Debra Wilson photo;

HQ‘L/{MM Carnegie Museum specimen CM4695.
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you. | should be pleased to know if you have anything good in the
mineral way.” Despite the outbreak of the Civil War in Amenica,
Jefferis responded with a box of 166 specimens. Their exchanges
continued at least until 1867, the last letter from Wright in the Jef-
feris archive is dated February 6th of that year and finds Wright
offering yet more matenal

Wright was quick to move Jefferis’s specimens on. The Bnit-
1Ish Museum bought several American specimens from Wright in
June 1848, the first foreign material they had taken from him,
and as most were from Pennsylvania and New Jersey they were
almost certainly from Jeffens™ first consignment. Typical Jef-
feris specialties (such as magnesium or chromium minerals from
mines in Texas, Pennsylvama) are also seen in matenal bought
from Wright by the Ecole des Mines in Paris and other European
institutions. Jeffens’s specimens were making as much impact in

Europe as Wnight's were in America, and Wrnight was jealous of

this opportunity to acquire American novelties. Luckily he did
not have much competition in London: those dealers most promi-
nent in foreign minerals, such as George Brettingham Sowerby |
(1788-1854) or (John) Henry Heuland (1778-1856), were nearing
the end of their reigns. Of the remaining serious dealers, Robert
Henson (1814-1864) lacked Wright's scope and dynamism and
James Tennant (1808-1881) concentrated his considerable efforts
and abilities in other fields.

In the correspondence with Jefferis, the only other dealer men-
tioned by Wright was August Krantz (1809-1872) of Bonn, the
leading German mineral and fossil dealer and founder of a company
still in business today. He was, nightly, regarded by Wright as a major
competitor. Krantz was easily the most important European dealer
in minerals and fossils and had a huge international trade. In the
first half of the nineteenth century he and Henry Heuland (London-
based, but German-born) were the principal suppliers of specimens
purchased by the British Museum, perhaps through affinity with the
German-born curator Charles Konig. When Nevil Storey-Maskelyne
took over in 1857, sources from closer to home quickly began to

Herelmkrdp

K itjiatrick |
Scotlad,

- _.,__i

Figure 9. Red heulandite
crystals to 1 cm on matrix, from
Old Kilpatrick, Strathclyde,
Scotland. Obtained by Wm.
Jefferis from Bryce Wright in
January 1853 (JefTeris label
shown). Debra Wilson photo;
Carnegie Museum specimen
CM8348.

dominate, partly, perhaps, through increased activity in the Bnitish
mineral market rather than just the influence of kinship.

Wright/Jefferis Specimens in the Carnegie Collection

The bound volumes of Wright letters in the Carnegie archives
end in 1867, although Jefferis continued to purchase and, presum-
ably, trade specimens until at least 1900. Shipments to Jeffens
from Wright consisted of both lots for sale and lots for trade.
A total of 14 lists detailing lots of specimens sent from 1848
through 1867 have been identified. In addition, there i1s mention
in one of Wright's letters (3-5-1859) to having shipped a lot of
specimens purchased on Jefferis” behalf by his brother while on
a trip to England.

Wrnight was not consistent either in numbering the specimens
sent or in providing detail of individual specimens. Some lists are
complete with numbered specimens identified to species and, rarely,
rudimentary locality; some lists were unnumbered with specimens
listed by species, with or without rudimentary locality informa-
tion, and some were just listings of x number of y species with no
locality information at all. Of most value in correlating with actual
specimens were the few lists that contained numbered specimens
with numbers attached to the specimens themselves. In these cases,
Wright used uniquely identifiable styles of numbers for each ship-
ment, until latter years when a uniquely Wright style was used for
all subsequent shipments that had numbered specimens.

Jefferis handled the shipments he received from Wright as fol-
lows: he kept a portion of the best for himself and sold or traded
other portions to other notable 19th century eastern US collectors,
including (but not limited to) Norman Spang, Gustave Guttenberg,
William Vaux and Thomas Hart. He would apparently catalog into
his collection blocks of specimens with his labels marked as to the
date he received the lot. This allowed us to identify in the Carnegie
collection not only the uniquely numbered Bryce Wright specimens,
but others of the same lot date that matched the Wright list but
which had lost their numbers in the last 150 years. Some Jefferis

The Mineralogical Record, volume 40, November—December, 2009



/J’é’/ ”Jty?mms;f;&m
| assce qf ch

ma«é z“m!?zz

0/ irtlerlourid, ,
Eﬂglm 1

— = —-—l‘_u- z "'"-""f R

Figure 10. Blue hemimorphite
colored by trace amounts of
copper, 5.3 cm, from the
Roughton Gill mine, Caldbeck
Fells, Cumbria, England.
Obtained by Wm. Jefferis
from Bryce Wright in
January 1853 (Jefferis label
shown). Debra Wilson photo;
Carnegie Museum specimen
CM7843.

Figure 11. Siderite crystals on
cuboctahedral fluorite crystals to 5 cm,
from the Harz Mountains, Germany.
Purchased for 8 shillings by Wm. Jefferis
from Bryce Wright in December 1862.
Debra Wilson photo; Carnegie Museum
specimen CM1310.

specimens were identified from Wright lists that had no numbers
attached through this “block of numbers™ approach.

To complicate matters further, Jefferis apparently later cataloged
into his collection specimens from the Wright lots that he had not been
successful in selling or trading. Thus, we have Jeffenis labels of a later
style assigned to earlier lots with the earlier dates wnitten upon them.
Upon occasion, this led to errors on Jefferis’ part where he cnuld not

.....

remember the exact date and put only a year followed by *7" or an

erroneous date confused with a different lot. Only relatively unique

specimens of this type could be rectified to the Wright lists.
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Jefferis is documented as sending Wright specimens to George
Brush for species identification/confirmation and as sending species

and locality information to James D. Dana for “the book.”

Carnegie Museum holdings of Bryce Wright specimens are
further confused by Jefferis’ skill at trading. Bryce Wright speci-
mens have been identified amongst the specimens comprising the
Spang and Guttenberg (both Pittsburghers) collections by their
unique Bryce Wright-style attached numbers. These were probably
obtained through trade with Jefferis. Jefferis’ correspondence also
indicates that Vaux obtained specimens from Jefferis. (At one point
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Figure 12. Anglesite crystals to 1.6 cm on matrix, 13.1 cm, from y ﬂ 2 1P 1
the Isle of Anglesey, presumably from the type locality, the Parys ey 2 7’£ ]e,f?fe 2
Mountain mine. Obtained by Wm. Jefferis from Bryce Wright G’
. y Wm. J yee Wrig o Gale.

in December 1862 (Jefferis label shown). Debra Wilson photo;
Carnegie Museum specimen CM11325,
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Figure 13. Siderite crystals to 3.8 cm

on quartz crystals, from Traversella,
Piemonte, Italy. Purchased for 2 shillings
by Wm. Jefferis from Bryce Wright in
December 1862 (Jefferis label shown).
Debra Wilson photo; Carnegie Museum
specimen CM429%).
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he suggests that it would be easier for Jefferis to have the Wright
shipments sent directly to Vaux with Vaux’s assurance that Jeffenis
would still get first pick . . . .)

Jefferis specimens with Bryce Wright numbers attached, but that
are not included in the documented shipments, indicate that there
were four or more additional shipments for which no lists survive
December of 1867, October of 1877, April of 1878 and February
of 1879 are the most likely dates for possible undocumented ship-
ments made after January 24, 1867. An additional five Bryce Wright
specimens have been identified in the Spang collection, and one
in the Guttenberg collection; finally, six miscellaneous specimens
are dated 1866, and nine miscellaneous specimens have mixed
dates or no dates.

Table 1 lists the tallies for 14 documented and four deduced
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Figure I4. Cerussite crystals on matrix, 8.7
c¢cm, from the Roughton Gill mine, Cumbria,
England. Obtained by Wm. Jefferis from
Bryce Wright in July 1864 (Wright and
JefTeris labels shown). Debra Wilson photo;
Carnegie Museum specimen CM4730.

specimen shipments sent to Jefferis by Bryce Wright., indicating
for each shipment:

(1) The total number of specimens shipped (as cited by Bryce
Wright).

(2) The total number of specimens cataloged and assigned a
number by Jefferis.

(3) The total number of specimens cataloged and assigned a
number by CMNH.

(4) The total number of specimens still extant in the Carnegie
Museum collection (including eight currently on display in the
Hillman Hall of Minerals and Gems).

These statistics should be considered as minima, since only speci-
mens unequivocally identified as Bryce Wrnight's are included. It 1s
a certainty that many more unidentified Bryce Wnight specimens
lurk within the Jeffens collection at the Carnegie Museum, but these
cannot be proven to our satisfaction to be positively Bryce Wright in
origin. Jefferis acquired superb specimens similar to those offered
by Wright from August Krantz, Charles Pennypacker, A. E. Foote
and George English, and so it would be inappropriate to simply
assign a nice English or old European specimen to Wright without
compelling evidence of its orgin

Thus a total of 1,804 specimens appear on extant Bryce Wright
lists of what was shipped to Jefferis, of which at least 504 were kept
by Jefferis and cataloged into his collection (rather than having been
sold or traded to other collectors). When the Jeffens collection was
acquired by the Camegie Museum in 1904, at least 339 of these
specimens are known to have been present, and of those, 314 can
still be found and identified in the collection. At least another 187
specimens are believed to have been subsequently shipped to Jef-
feris, for which no lists survive; of these, 97 were acquired by the
Carnegie Museum with the Jefferis collection in 1904, and 74 can
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Table 1. Bryce Wright Sr. shipping lists of specimens
sent to William Jefferis, plus four possible
shipments sent after January 1867.

be found there today, along with 15 other miscellaneous Wright/
Jefferis specimens (and six Bryce Wright specimens that came to
the Museum from other sources). Thus the minimum number of
Bryce Wright specimens cataloged by Jefferis into his collection

Shipment Shipping Cataloged Cataloged Still in is 706, of which 403 can still be accounted for. With the addition
Date list total by Jefferis by CMNH CMNH of the six non-Jefferis Wright specimens, a total of 409 Bryce
June 29. 1848 B I_!l_l o 59 0 _1T_ Wright specimens are currently known in the Carnegie Museum
February 9, 1849 172 63 29 26 i,
March 2. 1850 198 14 6 4 It is not known how many additional Brf_wc Wright specimens
September ?, 1851 313 20 14 12 were in the Jefferis collection at the time of its accgwiuning by the
January 27. 1853 154 16 45 45 Camnegie Museum, as an unknown number of Jefferis labels and
Ht:ptcn:rhcr 24. 1853 187 14 12 10 numbers were lost during or before the original cataloging process.
October 29. 1855 133 42 13 20 Nor is it known how many others that had lost their Jefferis prov-
March 20. 1857 151 14 7 6 enance have left or still remain in the Museum.
December 31, 1862 237 86 76 81
July 23. 1864 186 59 39 29 Phosgenite and Matlockite
Januarv 24. 1867 133 57 48 44 In the 1850s the Caldbeck mines were yielding wonderful lead
. - . and copper minerals, and some of the world’s finest fluorite and
SUBTOTAL 1,804 504 339 314 witherite was being found in abundance in the Northern Pennines.
Wright was well-connected in these districts and thousands of such
1867 (possible) 49 36 35 pieces must have passed through his hands en route to some of the
|877 (possible) 15 12 10 most discerning collectors and museums at home and abroad. He
1878 (possible) 13 24 17 is particularly associated with the world-renowned pyromorphite,
1879 (possible) 50 23 12 mimetite, hemimorphite, and linarite from Caldbeck, and also did
SUBTOTAL AR 187 9?_ 24 a good trade in rare lead minerals from Leadhills and Wanlockhead

in Scotland. Some of the finest specimens from these mines were
handled by Wright, perhaps with the benefit of personal and fam-

Misc. Wright specimens 15 15 15 _ g - _ » Pt
. S ,ﬁ . ily contacts 1in Cumberland and Scotland. But his Bnitish activities
Non-Jefferis Wright specimens 6 6 .

S were by no means restricted to these mining fields. In 1856 he
1,804 706 457 409 acquired a fine brookite from Tremadog, Wales and sold it to the
- T ' ' British Museum. It has not only been regarded as the world’s fin-
est brookite, but also as “one of the finest miniature specimens in

GRAND TOTAL
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Figure 15. Hematite “grape ore,”
6.3 cm, from Cleator Moor,
Cumbria, England. Obtained by
Wm. JefTeris from Bryce Wright
in July 1864 (Jefferis label shown).
Debra Wilson photo; Carnegie
Museum specimen CM2631.
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the world.” How Wright came by it is, unfortunately, unrecorded.
But, notwithstanding the beauty and ranty of the many discover-
ies he made elsewhere, Wright's finest hour as a collector-dealer
was his discovery in 1851 of phosgenite and of the new mineral
matlockite in the Bage mine at Cromford in Derbyshire. The latter
species was described and named by English collector Roberts
Philip Greg (1826-1906), co-author, with William Garrow Lett-
som (1805-1887), of the Manual of Mineralogy of Great Britain
and Ireland (1858). Many of these specimens were of remarkable
quality—crystals of both minerals reached over 5 cm across—and
were (and remain) much in demand. With such specimens Wright
developed other sources by exchange, although, as he says many
times in the Jefferis correspondence, he would only part with his
best specimens for cash.

Phosgenite was an incredibly rare and highly sought-after min-
eral in Wright’s day. The pre-eminent mineral collector Charles
Greville (1749-1809) had been the source of the handful of speci-
mens then in collections, having acquired them around 1785 from
Thomas Pearson (ca. 1760-ca. 1830), a petrifactionist (mineral
dealer and lapidarist) of Matlock Bath. Greville disposed of a few
pieces and kept the best for himself. The mineral was recognized
as new in 1800 and named hornblei. It was renamed phosgenite
by Breithaupt in 1841. Greville's collection, including its suite of
phosgenites, was bought by the British Government in 1810 for
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Figure 16. Aragonite on
hematite, 13.5 cm,
from Cleator Moor,
Cumbria, England.
Obtained by Wm.
JefTeris from Bryce
Wright in July 1864
(Jefferis label shown).
Debra Wilson photo;
Carnegie Museum
specimen CM13210.
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£13,727, the equivalent today of about $2 million, and lodged in
the British Museum.

In 1851, William Lettsom obtained by chance a clue to the
whereabouts of some old phosgenite specimens in Derbyshire,
said to be from the original find, and dispatched Bryce Wright in
search of them. Wright obtained five specimens, “among them a
very good one,” and Lettsom naturally expected first choice, “but
no, Mr Greg, who knew of the whole transaction, who knew | had
been the means of disinterring these specimens, took the best for
himself without saying a word to me.” Greg's version of events
was slightly different, claiming a hand in the original investigation:
“Researches which Mr. Lettsom & | have put on foot in Derbyshire
have ended in finding 5 fine cristals of the Murio Carbonate [of]
lead of the olden time. They were found in an old basket belonging
to an old man living near Matlock. We have also found sulphate
tri-carbonate associated with it.”

Yet more disappointment awaited Lettsom. Recognizing that
an unknown platy mineral was associated with Wright's matenial,
Lettsom sent some to Germany for analysis. This appears to have
come from one of the old specimens and was probably the material
misidentifhied by Greg as “sulphate tri-carbonate™ (a synonym of
leadhillite, another platy lead mineral). Greg also had the mineral
analyzed, and published it shortly after as matlockite. “He certainly
had the legal nght to do so,” wrote Lettsom from Madrid, “but as
he was aware that | had sent some fragments . . . to [Prof. Karl F.]
Rammelsberg . . . it was hardly fair of him to take the wind out of
the Professor’s sails, by employing someone else to analyze this
mineral, & publishing the analysis before | received Rammelsberg's.
However, legally speaking he has a right to do as he has done, but
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Figure 17. Calcite “sand
crystals,” 6 cm, from

the classic locality at
Fontainbleau near Paris,
France. Obtained by Wm.
JefTeris from Bryce Wright
in July 1864 (Jefferis label
shown). Debra Wilson photo;
Carnegie Museum specimen
CM2300.1.

his great mineralogical eagerness leads him to do things which |
do not think he would approve of in others.”
Despite these disappointments, Lettsom concludes—perhaps dem-

onstrating why he chose an overseas diplomatic career rather than
remaining a collector (he sold his collection to William Neville before
leaving) or becoming Keeper of Minerals at the British Museum (he
was offered the job in 1857)

Wright must have obtained a lead on the original source during his
recovery of the old specimens, and armed with this information he
went in search of more. According to Greg (1851) the type matlockite

“To a collector all 1s fair”

was found on “the old heaps of the level mine at Cromford, near
Matlock.” This vague information suggests that the first specimens
were found in dump matenal, not in situ. Wright was determined
to discover the underground source and after much work his efforts
met with great success, over 100 specimens appear to have come
his way, either from his own collecting or from miners working the
Bage mine. Peter Burr’s careful historical research suggests that the
precise spot was somewhere on the Wallclose Vein, just below the
drainage level. Over the years, the Wnghts occasionally sold further
Bage mine specimens, but whether these were new finds, old stock,
or simply recycled from earlier collections we will probably never
know. Further matlockites seem to have come to light in the 1880s,
but nothing more has been found since their day.

The Bage mine phosgenite and matlockite specimens were very
highly valued by Wright. In 1852 he wrote to William Jefferis: “I
have sold specimens in England for 20 pounds each. If I possibly
can | will lay a specimen to one side for you as they are very
scarce. Mr. Nuttall has not yet [purchased] a specimen [because]
the price is so high. I am the discoverer of them & | have served
all the leading collectors on the Continent. I will lay to one side for
you a small specimen of Matlockite & anything else rare & good.
| will not forget to lay a specimen to one side for you.”

Wright Senior’s Personal Collection
Wright Senior died in London on October 10, 1874. Part of his
excellent private mineral collection was auctioned in April 1875
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by the J. C. Stevens auction house, amounting to about 1500 fine
specimens, and 3,000 more of his specimens were offered for sale
in 1881.

Part of Wright’s fine private mineral collection was auctioned in
April 1875 by J. C. Stevens: 190 lots of minerals, 50 lots of fossils,
and a few cabinets of specimens. The minerals were world-wide
pieces, mostly offered in lots of six to ten specimens (i.e. around
1,500 pieces), some finer specimens were offered separately, e.g.
lot 116, a “very fine specimen of crocoisite, Siberia™ which fetched
£1.6.0[£1.30], and lot 136, a “very fine specimen of the rare mineral
matlockite” which fetched a remarkably low 17s [85p]. The highest
individual price was a mere £3.3.0 [£3.15] for lot 140, “a very fine
crystal of green Phosgenite, rare, from Germany.”

Several years after this sale, in a catalog published in 1881
(though possibly a reprint of one largely written in 1878), Wright
Junmior said that he had been:

. instructed by the executors to dispose of his late father’s
Private Collection of Minerals. When it is mentioned that
the Collection has taken thirty years to make, and that the
opportunities for procuring the finest examples have been
unrivalled, an idea may be obtained of its value and scientific
importance. Many of the specimens cannot be equalled. Some
of them being of the finest known, whilst the series of rare
English Minerals, many procured from mines now closed for
twenty years, is of the greatest rarity and beauty . . . . The
Fluor-Spars are acknowledged to be the most beautiful series
that could be procured . . . in metals the Leads are perhaps
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Figure 18. Epidote crystal cluster, 4.2 cm,
from Le Bourg d’Oisans, Dauphiné,
France. Obtained by Wm. Jefferis from
Bryce Wright in January 1867 (Jefferis
label shown, indicating that he received
and cataloged it in 1866, several months
prior to receiveing the rest of the
shipment). Debra Wilson photo;
Carnegie Museum specimen CM7603.
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Figure 19. Dolomite
“pear| spar” crystals
with chalcopyrite
crystals, 11.2 cm,

from the Laxey mine,
Isle of Man, England.
Obtained by Wm.
JefTeris from Bryce
Wright in January 1867
(Wright and JefTeris
labels shown). Debra
Wilson photo; Carnegie
Museum specimen
CM4277.
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Figure 20. Pyromorphite crystal
cluster, 10.2 cm, from Braubach,
Rheinland-Pfalz, Germany. Obtained
by Wm. Jefferis from Bryce Wright

in February 1868 (Wright label
shown). Debra Wilson photo; Carnegie
Museum specimen CM10364.
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Figure 21. Fluorite crystals with
quartz crystals on matrix, 4.3
cm, from Tavistock, Devonshire,
England. Obtained by Norman
Spang from William Jefferis
(probably in exchange), who had
obtained it from Bryce Wright in
1871 (Wright label shown). Debra
Wilson photo; Carnegie Museum
specimen CM 1475,

the finest known in any private catalogue. Of the following an unprecedented opportunity of procuring the same. Patrons
many are specimens that could hardly be equalled: Phos- of Museums are particularly invited to inspect it, which may
genites. Matlockites, Suzannites, Leadhillites, Lanarkites, be done at any time by appointment. The price is fixed at
Caledonites, Chromo-phosphates [chromian pyromorphite], 2,000 guineas.”

Pyromorphites, Kampylites, Vanadinites, Wulfenites, and o : ,
This collection can no longer be traced and was almost certainly

not sold as a unit. Lazarus Fletcher of the British Museum (Natural
History) noted that Henry Ludiam and the Museum took specimens
from Wright's collection, the latter probably among the 78 mineral

Linarites. . . . The collection contains about 3,000 specimens,
and as a whole offers to an institution or Museum desirous
of having a true charactenistic working series of Minerals,
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Figure 22. Drusy
malachite with acicular
cerussite crystals, 8
cm, from Keswick,
Cumbria, England.
Purchased by Wm.
JefTeris from Bryce
Wright Jr. in December
1877 (Wright label
shown). Debra Wilson
photo; Carnegie
Museum specimen
CM4853.

specimens acquired from “Mrs. Wright™ in 1875 or the further 40
mineral specimens from Wright's executors in 1876, though there
IS no positive evidence that these came from Wright's private col-
lection. The museum did not buy specimens from Stevens™ sale,
and a lack of documentation precludes the identification of Wright
specimens in Henry Ludlam’s collection (now in the Natural His-
tory Museum, London).

Jane Wright kept a few pieces from her husband’s collection,
but late in life was forced to sell them to make ends meet. In 1890
she begged Thomas Davies of the BM(INH) for help, but Davies
was himself seniously ill at the time (he died in 1892) and 1t would
appear that her letter was never passed on. A few months later (on
3 December 1890) Jane died, her daughter Elizabeth at her side

BRYCE WRIGHT, Jr.
The Wright family Bible supplies biographical notes on Bryce
Wright Junior and his descendants as well:

Bryce McMurdo Wright (Junior) was born on Friday 18th
January 1850 in Liverpool and carried on his late Father's
(BMW sen) Mineralogical business in the Bloomsbury area
of London. On Thursday 17th June 1880 he marmed Emma
Sarah Louisa Crouch, eldest daughter of Edmond Crouch of
“The Chase,” Clapham, Surrey.

Bryce and Emma had four children: (1) Bryce Walford McMurdo
Wright, b. 25 March 1881, d. 5 October 1898 of typhoid at age 17,
(2) Clarence Sinclair Darwin Bryce Wright, b. 30 November 1882,
d. 20 January 1945, (3) Beryl May Wnight, b. 11 August 1885, d.
25 February 1957, and (4) Edith Euclase Winifred Wright, b. 5
February 1888, whose death date is unknown

Bryce Wright Junior and his sister Elizabeth were actively
involved in their parents’ business. Elizabeth Wright continued
to help her brother in the shop for a short time after their father’s
demise, but appears to have left soon after her marrage to the
paleontologist Robert George Bell (1833-1888) in 1875. Whether
Bryce Junior had any formal training 1n natural history or geology
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it 1s impossible to tell; from the style of his publications it appears
that he studied the subjects in some detail, although published
criticism of his arguments suggests that his grasp of the scientific

method was suspect. He claimed to correspond in several languages
Like his father he changed his name from Brice to Bryce, but by
the end of 1877 he began to style himself “Mr. Bryce-Wnright” and
continued with this thereafter. There seems to have been no good
reason for this double-barreled style and we can only assume i
was an affectation.

Bryce Jumor’s distinctive hand is first seen on letters, labels, and
invoices from the Wright business in the late 1860s, and it may
have been the 16-year-old Bryce Junior of whom his father wrote in
| 866: “My son 1s now on the Continent & he has got some fine &
rare things from Sweden & Prussia.” He also acquired a collection
of Elba minerals which arrived in England in 1867. An undated
flyer, likely on internal evidence to have been published around
| 869-1870, refers to a recent visit by Wnght junior to Denmark
to procure “Scandinavian Implements.” He may have taken over
the day-to-day running of the business before his father’s death
and certainly seems to have had his own customers by the early
1870s: by his own admission he began exchanging minerals with
the renowned collector Duke Nicholas of Leuchtenberg as early
as 1867, and had dealings with other mineralogists and collectors
during this period.

In 1870 he began selling agates to Edward Stanley, 15th Earl
of Derby. The collection eventually numbered 779 specimens,
all provided by Bryce Wright Junior, of which 695 were cut and
polished and the remainder were specimens of minerals, rocks, and
meteorites in their natural state. Lord Derby bequeathed his agate
collection to the Liverpool Free Museum, which had been founded
in 1851 with the zoological collections of his ancestor Edward Smith
Stanley the 13th Earl. Wright cataloged the Derby agate collection,
and published the results as Native Silica, a treatise upon a series
of specimens of quartz, rock crystal, chalcedony, agates, and jas-
pers . . . forming the collection of the late . . . Earl of Derby. Each
specimen was described in detail, and each class of the mineral was
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Figure 23. Pharmacosiderite crystals on matrix,
8.8 cm, from Wheal Gorland, Cornwall,
England. Purchased by Wm. Jefferis from Bryce
Wright Jr. in May 1879 (Jefferis label

shown). Debra Wilson photo; Carnegie

Museum specimen CM10758.

accorded an informative introduction to its sources, history, and on-
gins. Wright's work demonstrates a thorough reading of the subject
in hand, interweaving his knowledge of mineralogy, precious stones,
ethnology, and archaeology, and quoting a wide and eclectic range
of authonties covering the mineralogy of the specimens, theories
of their formation, their sources, and associated legends and beliefs
from cultures around the world. He concludes the book with a list
of collectors from whom he obtained specimens for inclusion in
the Derby cabinet. The work has been described by John Sinkankas
as “The first major description of the quartz family minerals . . . a
most interesting, indeed, in parts, a scholarly work of considerable
value . . . and on the whole far more a general treatise on gems
than a mere catalog of a collection.” Unfortunately, the majority of
the collection was destroyed by bombing during World War II, and
only 112 specimens survive today.

The situation in the 1870s must have looked promising for the
young propnetor. He could boast an anstocratic and influential
chientele, an excellent business location, and a fine stock of miner-
als, gems, fossils, shells, and ethnological artifacts, not to mention
the good will and worldwide contacts inherited from his father. On

taking over the business, 25-year-old Bryce Junior threw himself
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into it with gusto, and between 1874 and 1880 invested considerable
effort in improving his business and scientific profiles. He advertised
regularly, wrote academic papers, popular mineralogies, and col-
lection catalogs and joined many of the most important British and
European societies associated with the natural sciences and ethnog-
raphy. Prominent among these were the prestigious Royal Historical
Society (a member 1874-1893) and the Royal Geographical Society
(1876-1895), membership of which allowed him to put the letters
FRHistS and FRGS after his name. Other societies joined included
the Mineralogical Society of Great Britain and Ireland (1878-7)
and the Société Minéralogique de France (1878-7). In 1888 he
was also styling himself “F.R.S.North.A.,” the meaning of which
is unknown: it is not an official off-shoot of the Royal Society and
1s not known in Northern Australia or North America.

He published at least 15 articles, books, and collection catalogs
from 1869 to 1894. His first, an introduction to sponges, appeared
in the popular natural history magazine the American Naturalist
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Figure 24. Painted sketch by the Victorian illustrator and satirist Ernest Griset (1843-1907) depict-
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ing a fictitious scene in which Bryce Wright, Jr. (referred to as “Bryce-Wright” in the painting’s
caption) is presenting a new species of fossil bird to the prominent British Museum paleontologist
Prof. Richard Owen in 1873 (note red boutonniere). (Victoria and Albert Museum)

when he was nmineteen. In 1874—1875 he contributed chapters on
mineralogy to H. 1. Jenkinson’s popular senies of Practical guides:
to the Isle of Man (1874); the English Lake District (1875 and later
editions); and Carlisle, Gilsand, Roman Wall and Neighbourhood
(1875).

In January 1876 Bryce Junior announced in a front page ad in
Nature his return to his “old and now more extensive Premises [at)
90 Great Russell Street.” Presumably the shop had been refurbished
in his absence. In a Nature ad of 1877, he described his new shop
as a “Mineralogical and Geological Museum.” Spectacular rarities
graced the reopened shop, and were advertised regularly in Nature.
A suite of ethnographic items from the Challenger expedition
included “an unique Coat of Armour made of Buffalo Horn and
Brass Rings;” impressive fossils such as “one of the largest examples
of Teleosaurus Bollensis known . . . nearly 14 feet in length™ and
a 17-foot-long Plesiosaur dominated the show room.

Just four years later, in 1881, Wright Junior moved from the long-
established premises in Great Russell Street to a new shop at 204
Regent Street: “Mr. Bryce Wnight's new Show Rooms . . . containing
the Finest & Largest Stock of Minerals in Europe.” An impression
of the interior of the Regent Street shop can be gained from the
catalog of Wright Junior’s 1888 bankruptcy sale, for included in it
was what appears to be the whole of his shop fittings and equip-
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ment, from his office desk, lapidanist's benches and books, through
the showcases, counters, and gas lights, down to the “extra thick
indiarubber doormat.” From the sale lots we can calculate that his
shop had over 40 feet of wall showcases (including “a very handsome
ebonized and bevelled plate-glass wall show-case, 11 feet 4 inches
long, 4 feet 6 inches high, 7 inches deep, with mirror back, enclosed
by folding doors™), 27 feet of mirrors, two 8-foot-long counters and
several free-standing or counter showcases and mahogany mineral
cabinets. An eye-catching feature was the “life-size hgure of a
Japanese soldier, in square glass case, on plinth.” The high quality
cabinet-making, with the glitter and luster of the mynads of gas-
lit crystals, gems, and artifacts reflected in the polished wood and
mirrored glass, must have made an impressive sight.

Wright married Emma Sarah Louise Crouch on 17 June 1880.
She was the daughter of Edmund William John and Emily Crouch,
the former a jeweler and goldsmith of Brixton Road, London and
possibly a business associate or client of Wright's. They had four
children together (Bryce Walford McMurdo, Clarence Sinclair
Darwin Bryce, Beryl May and Edith Euclase Winifred). Emma
Wright collected meteorites and shells. Mitra wrighti was described
by Crosse in 1878 from a specimen in her collection, but the type
specimen is now lost. The type specimen of Wright's new species
Murex Huttoniae resided in her collection at the ime of its descrip-
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Figure 26. Bryce Wright Junior’s lavish calling card, dated November 27, 1878. His use of the Royal
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Figure 27. Oil painting (unsigned, undated) of
Bryce McMurdo Wright, Jr., probably dating to
around 1880. Courtesy of Robert Wright.
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tion. She disposed of her meteorites in or before their divorce in
1891. Two months after Wright's death (on 27 July 1895) she
married widower George Roberts Minter Frieake (b. 1857), an
auctioneer from Harrow.

Early on, Wright Junior began to specialize in rough and cut
gemstones, describing himself ever after as “Mineralogist and Expert
in Gems and Precious Stones.” He offered fine natural crystals in the
matrix, spectacular cut stones, and made special collections of gems
and gem minerals for sale. In a letter to American gem collector
Joseph Leidy in 1880 he says: “My stock of gems is wonderfully
increasing & | now have most magnificent specimens of nearly
every gem.” In his 1881 catalog he claims to have representatives
of every known variety. Many of his gem mineral specimens were
asserted to be quite exceptional: “Probably the largest emerald in
the matrix known, measuring 2's inches in height, and 1/ inches
in diameter” was offered in 1876; “an unique Cat’s Eye, being one
of the finest, if not the finest known™ was advertised in 1880, and
in 1881 a “Matchless opal, weighing 34+ carats, one of the finest
known.” The following year saw a description of a |13th-century
engraved diamond in his possession published in the Times.

A remarkable rarity was featured in a Wrnight advertisement in
Nature in July 1877: “The Scotch Koh-i-Noor,” a faceted colorless
beryl (goshenite) from Perthshire, Scotland. A short note on the
gem appeared in the magazine itself, describing it as “a wonderful
white aquamarine . . . found in Perthshire which, when cut, . . .
produced one of the most brilliant gems ever seen. It is said by
many competent judges to be equal to her Majesty’s celebrated
Koh-i-Noor [diamond], its refraction being very great both by day
and night. It is of a pure pellucid liquid white . . . Mr. Bryce M.
Wright, FR.G.S., is its possessor.” This large (85.75 carats) and
beautiful stone was bought in 1878 by the British Museum for £65,
but although describing it as “unique,” Maskelyne’s letter to the
museum trustees recommending the purchase makes no mention of
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Figure 28. Portrait photo of Bryce McMurdo
Wright, Jr. Apparently the red boutonniere was
a personal hallmark, as he had it hand-colored
on the print. He also appears with a red bouton-
niere in the Griset cartoon (Fig. 24). Courtesy
of Robert Wright.

its provenance. Its origins were suspect from the beginning: when
recorded in the BM register the stone was described as “supposed
10 be from Perthshire” but nothing remotely like it had ever been
reported from Scotland, and in the absence of proof to the contrary
it was assumed to be Brazilian. It remains on display in the Natural
History Museum mineralogy gallery, labeled “Brazil.”

“Now undoubtedly the LARGEST IN EUROPE"™ said Wright
of his stock of munerals in 1876. His regular ads in Narture for

“Bryce Wnight's latest armvals™ often listed minerals, including
many ranties, but the best descriptions of his stock are those
offered in his 1881 shop catalog and the 1888 bankruptcy sale list.
The 1881 overview of his mineral stock mentions species from
many of the most important British localities, commenting that
the minerals of Leadhills, Scotland “can only be procured through

Mr. Bryce-Wnght's agency.” There is an accompanying engraving
of a leadhillite specimen “procured by Mr. Bryce-Wright from the
Lead Hills, Scotland, 1873 . . . the finest single crystal known.”
Wright sold it to the American collector William S. Vaux. The
specimen survives, with its Wright label, in the Vaux collection in
the Academy of Science, Philadelphia.

He was having trouble making ends meet by 1885, and in a few
years was to sink into deep financial trouble. In the summer of 1887

Table 2. Addresses appearing on Bryce Wright specimen
labels and correspondence, and their corresponding dates.

Bryce Wright Senior
Lake District (no labels)
52 Renshaw St., Liverpool (<< 1842-1855)
4 Stanley Street (1855-1857)
36 Great Russell Street (1857-1865)
90 Great Russell Street (1866-1874)

Bryce Wright Junior

37 Great Russell Street
38 Southampton Row

90 Great Russell Street
204 Regent Street (1881-1888)
26 Savile Row (1888-1890)
166 Wardour Street, Soho (1891)
199 Wardour Street, Soho (18927-1895)

(1874-1876)
(1874-1876)
(1876-1881)

his business failed. Following the bankruptcy Wright removed to new
premises at “The Museum,” Savile Row, in the summer of 1888. He
advertised there “larger and mor= extensive Premises, suitable for
his Mineralogical and Natural History Specimens.” But he had no
capital, and got into trouble pawning jewelry items he didn’t own
for cash (he was convicted of this crime but received a suspended
sentence), and had developed a poor reputation for the manufacture
of fake specimens, and the attribution of false localities to specimens.
He was forced to file for bankruptcy again in 1890.

Wright Jumior was probably partly the vicum of bad luck and
bad timing. The prosperous mid-Victorian boom was drawing to
a close as he attempted to expand his business and the resulting
economic decline may have hit him hard. In addition, the increasing
professionalization of science was alienating the private amateur or
“gentleman” collectors who would have been the mainstay of his
geological business, and he would no longer have been capable of
acquiring local specimens cheaply, as his father had done, to use
as exchange material with overseas suppliers, since many of the
classic British mineral occurrences were also waning by the 1880s.
He could therefore have been as much a man short-changed by
history as a victim of his own shortcomings.

According to Court records, Bryce became extremely abusive
toward Emma when his financial and legal troubles were reaching a
crisis point, and she divorced him in 1891. He died of heart failure
four years later at the age of 45. Most of his collection had already
been sold, but according to Robert Wright, Emma sold some of
his specimens in order to make ends meet, as did Wright Junior’s
mother, Jane (Smith) Wright. Thus ended a remarkable half-century
of mineral dealing by the Wright family.
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Large, beautiful, deeply etched crystals of yellow-green beryl from the
Volodarsk-Volynski pegmatite district first reached the Western mineral
market in 1980. The majority of specimen crystals known today were
recovered from pockets encountered in 1953, 1973, 1982, 1992 and
sporadically since then, continuing after quartz mining ceased there in
1995. The deposits have also yielded large, complex, colorless to orange,
blue or bicolored topaz crystals to117 kg, and rare aquamarine,
phenakite, fluorite, goethite and other species.

INTRODUCTION

The Volynian' pegmatite area is centered a few kilometers west
of the town of Volodarsk-Volynski (Bonopapcex-Bonuucskuit) in
the Volodarsk*-Volynski®' district of Zhitomir Oblast (Province),
north-central Ukraine, on the Irscha River. The pegmatite bodies
discovered in the district were found to contain giant crystal
pockets with a general structure that had never been seen before.
Consequently a new term was coined to describe them: “Volynian
chamber pegmatites.” Other similar pegmatites have since been
found in Finland and Kazakhstan.

The Volodarsk-Volynski district was mined primarily for
industrial-grade piezoelectric quartz during the Soviet era, and was

The Mineralogical Record, volume 40, November-December, 2009

'In the literature, “Volynian™ is used as an approximate equivalent
of the more cumbersome “Volodarsk-Volynskian.” The name should
not be confused with Volyn Oblast (Province) in northwestern
Ukraine.

“The Volodarsk name may be in memory of Marxist revolutionary
activist V. Volodarsky (1891-1918).

"The Volynski name may be in memory of Artemy Petrovich
Volynski (1689-1740), a Russian statesman. There i1s poor agree-
ment in English-language mineralogical and geological literature on
the correct spelling of Volynski. Other variations, reflecting various

473




KHMEL

~ BELORUS _. 50 km
. \ _ N\ _—
RIVNE j T N ey N )
REGION { ;-' i ; \ -
. .,.r\! '*\ ',f —
i_ -
o Ovruch
. KIEV
o Olevsk NEIOCé:Chi REGION
Lugyny
o
o Korosten
ZHYTOMIR Irshansk : e
o Mglln
REGION
o Volodarsk-Volynski
~ J
Chernyakhov
y 0/_/
Korostyshev

NYTSKII
REGION

ZHYTOMIR @

Popel'nya
BERDYCHIV =

©

Figure 1. Church on Gorky Street in Volodarsk.
Aleksei Beloborodov photo.

referred to in Soviet literature as the Volynsk Piezoquartz Deposit.
Some optical-grade fluorite was found there as well, but more
important was the discovery of gem-quality beryl crystals, huge
gem topaz crystals and a variety of other species in collector-quality
specimens. Information about the pegmatite deposits was treated as
a state secret duning the Soviet era, but thanks to extensive research
over the years by many Russian and Ukraiman investigators, the

transliteration conventions and traditions, include Volyn, Volijn,
Volynsk, Volynska, Volynsky, Volhynsky, Volynskyi, Volynskiy,
Volynskii, Volynskyy and Volynskij. Vanations such as Volynskogo,
Volynskaya and Volynskoye are grammatically based (in Russian)
on the gender of associated nouns, and need not be used in English.
German-language versions substitute “W” for “V” to maintain cor-
rect pronunciation.
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Figure 2. Location map.

area now ranks as one of the most widely studied and described
pegmatite regions in the world.

HISTORY

Previous Investigations

Quartz and topaz crystals in the Volyn region were first found by
farmers in the course of plowing their fields, and were presumed
to have been carried down from Scandinavia by glaciation during
previous ice ages. It was believed that such exotic gem materials
could simply not have originated in the Ukraine!

Konstantin M. Feofilaktov (1818-1901) was the first to describe
pegmatite bodies in the Volyn region in 1851. But it was amateur
geologist Gottfried 1. Ossovskiy (1835-1897) who in 1867 provided
more details about the mineralogy. He described large blocks of
colorless to smoky quartz and he found cleavages and crystals of
topaz.

F. Kreuz (1891) and S. Kreuz (1931) briefly described topaz and
a few other minerals from Ossovskiy’s personal collection.

Geological-geomorphological research continued for the next few
decades, but it was not until the publication of V. l. Vernadskiy's
On the Mineralogy of Volyn (1911) that mineralogical interest was
revived. Much research on the various species and on the genesis of
the pocket pegmatites followed. Boris A. Garusevich (1908-1965),
in particular, published a senies of papers on the mineralogy, pro-
posed a genetic scheme of crystallization, and commented propheti-
cally that “this type of pegmatile is a promising source of interesting
minerals, especially of beryl” (1930). The results of many studies
were summarized by Ivanov (1936) and Buryanova (1940).

Mining of industrial-grade quartz began in 1931, and production
exceeded 10 tons in the first year. Most of the quartz was recovered
by open-pit mining of the kaolinized granite and associated pegma-
tites using primitive methods. Local farmers also dug trenches and
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Figure 3. Exploratory drilling
in the deep productive zones at
Volodarsk-Volynski. Museum of
Precious and Decorative Stones
archive.

Figure 4. Windlass for raising
miners from a shaft at
Volodarsk-Volynski, 1930s.
Museum of Precious and
Decorative Stones archive.
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Figure 5. The first headframe erected at
Volodarsk-Volynski. Museum of Precious and
Decorative Stones archive.
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Figure 6. Giant smoky quartz crystal raised from
a pegmatite chamber at Volodarsk-Volynski,
1950s. Museum of Precious and Decorative
Stones archive.

sank their own primitive shafts. In 1921-1933 gem-quality topaz
was recovered and exported to England for jewelry production.

From December 1941 to December 1943 the area was occupied
by the German Army and gquartz was flown to Germany in Messer-
schmidt planes. It is possible that topaz may also have been sought,
for use as the outer layer in tank sights, being less vulnerable to
scratching from dust in the course of desert warfare. This has not
been confirmed. During this time smoky quartz was being mined
from other miarolitic pegmatites some kilometers to the east of the
Volynsk piezoelectric quartz deposit. In January 1944 the Soviet
Army returned, and production came to a halt for the remainder
of the war.

In 1945 a 10-ton quartz crystal, the largest ever found at the
deposit, was recovered from the soil in an open pit some 200 meters
from the future site of shaft 2 (opened in 1975). In 1946 produc-
tion reached over 100 tons, with one crystal weighing 7.5 tons and
five other crystals weighing several tons each. Some individual
pockets contained up to 100 tons of quartz crystals; the termina-
tion sections were of piezoelectric quality and were sought after
by the Soviet Army. Only a few of the pegmatites in the district
have yielded the more collectible gem species
in the early days.

The pegmatites occur in a 22-km-long, north-south-trending belt
that is 500 to 1500 meters wide. These miarolitic pegmatites were
located by drilling on a 50-meter gnid pattern over an extensive
field, generally to depths of 100 to 150 meters but in some cases
to 600 meters, resulting in many hundreds of kilometers of dnill
core at a cost in the hundreds of millions of dollars.

There followed an intense period of research in which literally
dozens of mineralogists, geologists and petrologists brought their
talents to bear on the Volyn pegmatites, but the two most important
summaries in modern times are Mineralizing fluids and mineral
assemblages of the chamber-type pegmatites of the Ukraine (Kalyu-

seen as a curiosity
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Figure 7. Plan view showing the distribution

and size of some of the pegmatite pockets in
the Volodarsk-Volynski pegmatite field (adapted
from a Kvarts Samotsvetny company map).

zhnyi et al., 1971) and Mineralogy and genesis of Volynian chamber
pegmatites (Lazarenko et al., 1973).

Recent publications include an excellent summary by Pavlishin
and Dovgyi (2007), a geological review by Kievlenko (2003), and
a specimen-mineralogy review by Koshil er al. (1991).

GEOLOGY

The Volyn pegmatites are genetically related to the granitic
phases of the Proterozoic Korosten pluton, which crops out over
a 110 X 150-km area in the northwestern part of the Ukrainian
Shield. Most pegmatite bodies are located in the western margin
of the massif. The pluton, dated at around 1.77 billion years old,
1S a highly complex three-phase intrusion encompassing a number
of rock types and including eight major pegmatite areas. Several
regions of the world with similar rapakivi-like granites have formed
during crustal extension where crustal rocks are believed to have
been mixed with magma from below, resulting in the formation of
anorthosite and granite (Lyckberg, 2009).

The individual pegmatites and pegmatite clusters (known col-
lectively as the Korosten pegmatite field) are the Guta-Potievskiy,
Pikhtenskiy, Ignatopolskiy, Krivotinskiy, Pugachevskiy, Usolusskiy,
Radomyshiskiy and Volodarsk-Volynski sites. They are situated in
three basic environments: (1) the contact zone of the granite and
intruding into adjacent mafic rocks, (2) in fine-grained granite
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porphyry, and (3) in hornblende-rich granites. Only the syngenetic
Volodarsk-Volynski pegmatites, in the contact zone, contain rich
chamber-type pegmatites containing giant pockets with quartz,
smoky quartz and significant collector-quality crystals. These were
formed as water-rich, highly fractionated segregations merged and
later crystallized within the cooling and crystallizing granite body.
The term “chamber pegmatite” relates more to the structure of the
pegmatites having a single large chamber than to the size of the
pocket itself (Lyckberg, 2009).

The intensive core-drilling program revealed that the richest zone
of pocket pegmatites occurs between the surface and a depth of 100
meters. Many hundreds of pockets were worked between 1931 and
1995 when mining for quartz ceased.

Pegmatites typically occur in groups or swarms of five to a dozen
within a distinct area. The pegmatite bodies become progressively less
common with depth, at least down to the 622-meter level. The deep-
est bore hole brought up clear quartz from the bottom. Mining was
carried out by the open-pit method, and by large-scale underground
mining from levels driven at 50, 96 and 150 meters depth, accessed
via six main shafts, several smaller shafts, and drifts extending from
the bottoms of the open pits. According to Bulgakov and Panchenko
(1981), prospecting extended to a depth of 200 meters.

The chamber pegmatites occur in irregular, blob or loaf-like
shapes within the granite, and also as rare pocket-bearing bodies
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Graphic Pegmatite

Graphic and Pegmatoid Pegmatite

D Feldspar
D Smoky Quartz

Leached Zone

Open Chamber with Quartz and Beryl or Topaz

Figure 8. Exploded block diagram showing the
structure of a fully differentiated chamber peg-
matite (after Pavlishin and Dovgyi, 2007).

and veins injected into the nearby country rock. The more fully
differentiated pegmatite bodies of roughly equant shape generally
contain a single large open chamber with crystals, whereas the
irregularly shaped, more attenuated bodies can contain two to five
chambers. They are separated into graphic, pegmatitic and blocky

microcline zones with typically a single (rarely more than one) gray
quartz core forming the roof of the chamber pockets. Typically the
internal zoning i1s asymmetrical. From the chamber roof, fractures
having ovoid shapes commonly extend into the surrounding granite,
and serve as useful indicators for the location of potential pegmatites
and pockets. Pocket zones are characterized by quartz crystals,
perthitic microcline, platy albite, orthoclase, biotite, lithium-iron
micas and kaolinite.

Open crystal pockets tend to be lenticular in shape, typically
measuring around 4 to 6 meters in length, 3 to 4 meters in width,
and 1 to 3 meters in height, with a volume of 35 to 40 cubic meters.
However, some of the more elongated pegmatite bodies proved to
contain chambers over 15 meters long and 250 cubic meters in
volume. The largest chamber found thus far, in pegmatite no. 521,
measured between 5,000 and 8,000 cubic meters!

The large chambers were generally filled with clay and studded
across the roof with downward-pointing quartz crystals interspersed
with feldspar crystals. Quartz crystals decrease in size and num-
ber down the side walls, as mica and topaz crystals become more
common. Most pockets have collapsed and large quartz crystals
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have fallen down together with platy giant shards of the overlaying
quartz cap above the pocket. A space of half a meter to 3 meters
commonly opened up in several pockets above the collapsed quartz
crystals and shards.

What is usually visible when entering a pocket are the huge
meter-size quartz shards that have fallen from the roof and cover
the giant quartz crystals from the collapsed ceiling. The ceiling
itself consists of the upper part of the quartz core and feldspar-rich
pegmatite having a very large grain size. The floors of the chambers
are covered with druses of small quartz, microcline, cleavelanditic
albite, and rare topaz and mica crystals. The pockets are commonly
filled with a breccia of broken quartz and feldspar as well as clay
minerals. Only 10% or so of the pockets found have contained topaz
crystals, and in most parts of the field only 2% have yielded beryl
crystals (Lyckberg, 2008). Because of the large pocket size, each one
produced from a few tons to more than 100 tons of quartz, though
generally only a small part of the quartz crystal terminations have
been of good piezoelectric quality (Lyckberg, 2008).

Beneath the open portion of the chamber is a zone of vuggy
rock of comparable volume and up to several meters deep, called
the leached zone. This zone is the alteration product of the pri-
mary pegmatitic and graphic zones and in rare cases the enclosing
granite itself (Lyckberg, 2009). The quartz has been dissolved and
recrystallized in the roof and wall sections of the pocket, with
crystal size decreasing from the top downward. Here a more com-
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Figure 9. Old dumps near a flooded pit at Volodarsk-Volynski. E. Y. Pashchenko photo.

Figure 10. The Vishnyakovka open pit mined in the 1960s at Volodarsk-Volynski. Adits in the
bottom of the pit (now buried) accessed 12 pegmatite chambers. Peter Lyckberg photo, 2007.
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Figure 11. Collecting beryl crystals in the
pocket in pegmatite no. 436. Peter Lyckberg
photo.

Figure 12. Digging out muck in a
I5-meter pocket in pegmatite no. 436.
Photo (2007) by Peter Lyckberg.

plex mineralogy, affected by an intense process of dissolution and
recrystallization, includes microcline, albite, albitized microcline,
altered hydrous micas, and sometimes small pockets lined with
drusy quartz. Relict crystals from the leaching phase and newly
grown crystals of other species formed up to 10% of the pocket
contents and could include sidenite, fluorite, molybdenite, topaz,
columbite-(Fe), rutile, pynite, beryl, very rarely phenakite and other
minerals. Most commonly this leached zone consisted of feldspars
with small hollows left by dissolved quartz which recrystallized
as giant crystals in the ceiling. Spodumene, tourmaline and other
minerals occurred in some pegmatites in the frozen sections as tiny
crystals that have no value to collectors

The area richest in beryl-carrying pegmatites is south of the
Irscha River, in the Vishnyakovka and Dvorischansky quarries. The
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surface and underground workings are just to the south of the river,
accessed by shafts no. 2 and 6.

In the northern part of the pegmatite field, where the overburden
1s only 3 to 10 meters thick, much topaz has been found. Further to
the south the overburden is between 10 and 40 meters thick, some
of it made up of weathered granite now in the form of kaolimte
that in some cases contains preserved pockets. Topaz also occurs
abundantly in the south-central part of the pegmatite district.

At its peak of operation, the mine employed over 1,000 miners
and 60 geolog'sts (Director P. Minko, personal communication,
1995); the quartz processing facilities above ground employed an
additional staff and supported around 10,000 inhabitants. Com-
mercial mining for quartz at Volodarsk-Volynski ceased in 1995,
and the state-owned mining operation was greatly reduced. In
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Figure 13. Inside the giant
pocket in pegmatite no. 364 at
Volodarsk-Volynski. Large,
heavily etched, gemmy green
beryl crystals were recovered
from 50 cm to 2 meters under
the water level. Peter Lyck-
berg photo, 2007.

Soviet times there were no real budget restrictions because the

mines were given priority in order to supply the Army with vital
piezoelectric quartz. Mining by a limited staff with a limited budget
began in later years.

POCKET FORMATION

When the gramitic rocks began to crystallize, segregations of
enriched solutions became trapped in place and began to form
pegmatite bodies. The first pegmatitic structure to form (as the outer
shell of the pegmatite) crystallized with a graphic structure at 750
to 760° C in barren pegmatites, and at 700° to 730° C in pocket
pegmatites. The latter pegmatites have yielded topaz formed at 620
to 640° C because the fluorine-rich rich solutions functioned as a
flux (inducing a lower melting point).

This zone ranges from a few millimeters to several meters thick
and 1s asymmetric. The following crystallization inwards yielded a
blocky pegmatitic structure, with larger grains to very large single
crystals, and is of the same scale. The zone has complex contacts
and gas inclusions (but no melt inclusions).

Giant clear or smoky crystals of quartz hanging from the roof
and walls below the gray quartz core crystallized between 600
and 100° C. The core itself formed at the higher temperature, and
the lower range represents the primary pegmatite quartz leached at
the bottom of the pocket and recrystallized as giant crystals in the
ceiling and walls. Analyses suggest that crystallization began from
a gaseous phase, followed by boiling of liquids during two acidic
periods, separated by an alkaline phase between the two.

When all of the primary pegmatites had crystallized, the alkaline
solutions leached quartz from the pegmatite bodies and in rare
cases even from the underlying granite and the metasomatically
altered feldspars, micas etc. Albitization of microcline took place
at around 300° to 400° C, followed by an acidic stage in which
crystals of micas, fluorite and thick tabular albite crystallized from
weakly enriched CO, solutions. Fluorite formed in two main stages:
in the first, green fluorite crystallized together with topaz at 400
to 415° C. In the second generation, purple fluorite formed cubic
crystals at 340° C and pH of around 6.5. Then followed the deposi-
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tion of siderite at a pH over 7 and a temperature of 290° to 340° C,
after which came molybdenite and rutile.

EARLY GEM CRYSTAL FINDS

Very few people today, even in Volodarsk, are aware of the early
discoveries of gem crystals in the district. However, a systematic
search during the past 15 years of all old work ledgers, drawings
and geological descniptions, as well as interviews with many old
geologists and miners, has uncovered some of this lost information,
later verified in siru and presented here for the first time.

One exceptional pegmatite, no. 206, is located some 400 meters
north of the large Vishnyakovka open pit and 300 meters south of
the Irscha River. It was mined in 1953 via a 22-meter-deep open pit
in kaolimzed granite, and proved to contain five large pockets, all
filled with gem-grade material. The lower three pockets carried gem
beryl crystals up to 5 kg in size, and the upper two camed topaz
crystals weighing up to 82 kg. One of the lower pockets contained
both topaz and beryl. A total of 460 kg of gem-grade beryl was
officially recovered as a byproduct, not counting souvenir specimens
kept by the miners. Beryl crystals from this find are the only ones
from the chamber pegmatites of Volodarsk to show some similanty
in the etching structure to those from the jumbo pocket encountered
in pegmatite no. 521 in 1982 (see below).

In 1965 a 117-kg topaz crystal was recovered, along with two
additional large crystals weighing over 100 kg together, all from
the same pocket.

In 1960 the large Vishnyakovka pit and quarry were opened, first
mining a kaolinized pegmatite, and then hard granite enclosing
ten additional pegmatite bodies, five of which proved to contain
gem-grade beryl. Some of the finest beryl crystals from this find
are preserved in the Fersman Mineralogical Museum in Moscow,
and date to 1967 and 1968. Other specimens are in the Museum of
Precious and Decorative Stones in Volodarsk. Some of them have
rounded, cylindrical shapes 12 to 15 cm long that are the result of
etching, and show a yellowish green color and flawless transparency
(see Fig. 17). In the Volodarsk Museum there 1s a crystal measuring
30 cm long, with a fantastically etched surface.



Figure I14. Beryl crystals to 10 cm in situ in the
giant pocket in pegmatite no. 364 at Volodarsk-
Volynski. Peter Lyckberg photo, 2007.

At the bottom in the middle of the Vishnyakovka open pit a
drift was driven at the 55-meter level, leading 800 meters to the
north, to a point under the Irscha River. It passed under pegmatite
no. 206 and intersected ten large miarolitic pegmatites that were
mined in 1972-73

The most spectacular pocket produced 260 kg of pale green,
| p p L paic g

hexagonal crystals with well-formed terminations and very light etch

patterns on the faces. It was found in 1973, in pegmatite no. 422 on

the 55-meter level; 50 tons of quartz were also produced. Some of
the beryl crystals reached the Western mineral market in the early
days, including a 400-gram crystal that was offered for sale at the
2009 Tucson Show by Scott Werschky (Miners Lunchbox).

In 19761978 a 15-meter-tall pocket on the 96-meter level in
shaft 2 produced 5 tons of topaz!

In the summer of 1983, pegmatite no. 576 was mined. Located
between the Vishnyakovka open pit and the Irscha River, it was
accessed via shaft no. 6 at a depth of 96 meters.

COLLECTING HISTORY

1950s-1970s

Many heliodor crystals were recovered from pockets found in
1953, in the 1960s and in the 1970s; at least one great beryl dis-
covery took place in each decade. During these years the quartz
miners would often put a beautiful beryl specimen in their pocket
as a souvenir, as these were not part of the ore being mined. The
miners generally had no idea of the monetary value of such crystals
as mineralogical specimens or as gem rough, and regarded them
only as attractive curiosities. Many of the crystals were given as
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Figure 15. Beryl crystal, 7 cm, in matrix in the wall of the
chamber pocket in pegmatite no. 436, Volodarsk- Volynski.
Photo (2007) by Peter Lyckberg.
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Figure 16. Beryl crystals freshly collected from pegmatite no. 422 at
Volodarsk-Volynski in October 2007. Peter Lyckberg collection and photo.

gifts to fnends or visiting geologists; others were put in windows
as ornaments, or were used as doorstops (e.g. large topaz crystals),
or were exchanged for bottles of vodka. Some eventually ended up
in Russian museums or came to the market in Moscow.

1980s

For many years the Volyn piezoelectric quartz deposits were
primarily known and very famous only among scientists in Eastern
Europe. Among the first heliodor beryl crystals to reach the Western
mineral market were two excellent small gem beryls brought out
by Polish dealers Andrei and Anna Chrapowicki in 1980 and sold
to Austrian dealer René Triebl. René then obtained a third excel-
lent gem crystal from Igor Bogucki, a young low-level agent for
the Soviet heavy metal industry who was working undercover as a
mineral dealer. The first time Igor appeared at the Vienna mineral
show he had some incredibly fine specimens at very reasonable
prices. Three 2.5 10-cm gem crystals were sold to Austrian
collector Peter Huber. A Nuremberg, Germany gem expert was so
sure they were synthetic Russian products that he declined to buy
any, a reaction shared by other Western European collectors. The
crystals proved to be impossible to sell for a year! (René Triebl,
personal communication). Despite being purely natural, they were
regarded as too good to be true.

René finally sold them to California mineral dealer Curt van
Scriver (1955-1982). Curt brought several beer-can-size crystals of
etched but highly gemmy and beautiful yellow crystals, carefully
wrapped in towels, to the 1981 Detroit Show and showed them off
to a few people; two of the crystals were purchased for the Natural
History Museum of Los Angeles County by Hyman Savinar (Brad
Van Scriver, personal communication, 2009). Another lot followed
shortly thereafter, one specimen from which was acquired by the
Harvard Mineralogical Museum. In 1985 René discovered Igor’s
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source in Moscow at the well-known Ptichi) Rynok (a Moscow
animal flea market where minerals were sometimes sold), thanks to
a tip from Leo Bulgak, who was at that time curator of the Fersman
Mineralogical Museum. The flea-marker seller was a man belonging
to a special police squad charged with combating homosexuality,
and he had hundreds of Ukrainian heliodor crystals in stock: he
remained the best source for years.

Specimens nevertheless were very scarce until five years later,
when a new batch emerged at the 1987 Tucson Show, via dealers
Brad van Scriver and the team Andrei and Anna Chrapowicki;
heliodor crystals as well as aquamarine beryl were included in the
lot (Wilson, 1987). Andrei, who sold the beryl crystals for $34,000,
had obtained his crystals in Volodarsk and tned to convince Peter
Lyckberg to join him on a visit to the mine, disguised as a Balt
(ciizen of the Baluc states). The offer to see these interesting
mines was exceedingly tempting, but the risk of being arrested and
spending an indeterminate amount of time in an unknown “resort
in Sibernia” was deemed too high.

Andrei was the first person who was able to supply first-hand
information on the mines and their interesting geology and mineral-
ogy. Among numerous great specimens, Andrei had a superb, nearly
30-cm crystal for sale at the Sainte Mane-aux-Mines show in the
mid-1980s. Unfortunately in the early 1990s he and his wife disap-
peared from mineral dealing. The years 1988 to 1992 were the very
best time for obtaining fine specimens in Russia and the Ukraine; but
thereafter many Western dealers began armriving to buy specimens,
and consequently supplies diminished and prices increased.

Pegmatite no. 521

Some of the earliest crystals seen at the Detroit Show, and cer-
tainly later specimens as well, came out when an access tunnel was
driven to exploit a giant pocket in pegmatite no. 521. In 1982 the
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Figure 17. Beryl crystal, 14 cm, from the Vishnyakovska
open pit; found in 1967-68. Peter Lyckberg collection and
photo. Two similar crystals are preserved in the Fersman
Mineralogical Museum in Moscow.

Figure I8. Beryl crystal, 24 ¢cm, from pegmatite
no. 521. Konstantin Buslovich sold many Volodarsk
beryls over the years; this is the best one he ever had.
Konstantin Buslovich collection and photo.

Figure 19. Beryl crystal, 21 cm, found in 1996 in pegma-
tite no. 445 by Chief Geologist Vsevolod Chornousenko.
It was sold to a Kazakhstan collector who in turn sold it
to an American collector via a Russian mineral dealer at
the 2009 Tucson Show. Konstantin Buslovich photo.
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pocket produced about 500 kg to | ton of beryl! About 230 kg of

gem beryl were officially recorded, 20 kg of which were of pure
faceting quality, and another 70 kg were at least partially gem grade.
The rest was classified as carving-grade matenal.

The beautiful beryl crystals recovered from this pocket, showing
typical etch features on the faces, made Volodarsk-Volynski world-
famous. The pegmatite body, encountered at a depth of 23 meters,
measured 60 meters in thickness and 50 < 70 meters horizontally.
It contained two huge chambers, accessed from the 96-meter level
off of shaft 2. The first was 30 meters long, 12-15 meter high and
15-25 meter wide, totaling 5,000 to 8,000 cubic meters—and has
still not been completely emptied of quartz! Around 40 to 45 tons
of quartz were recovered, the largest crystals weighing around a
ton each.

Beryl specimens were found at the bottom of the first pocket
along the sides. Higher up on the upper walls, dark purple to
black 2-cm cubic crystals and pods of fluorite were common
The second jumbo pocket, located directly adjacent to the first,
produced 80 tons of quartz but contained no beryl. Miners reported
finding large hexagonal beryl crystals lying around in the muck
on the floor while they were bringing out huge quartz crystals.
Occasionally they would put one of the beryls in their pocket
and bring it out.
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Figure 20. A 24-cm beryl crystal from pegmatite
no. 521, photographed in the back seat of a car
in Volodarsk as it was being offered for sale.
Konstantin Buslovich collection and photo.

Figure 21. A 1-kg beryl crystal from pegmatite
no. 5321, photographed in the back seat of a car
in Volodarsk as it was being offered for sale.
Konstantin Buslovich photo.

—— —

Pegmatite no. 576

In the summer of 1983 a pegmatite chamber (no. 576) was
opened a few hundreds meters from shaft no. 6, at a depth of
about 90 meters. It yielded particularly sharp and attractive beryl
crystals of a yellow to grass-green color, but was rather poor in
associated minerals. Besides beryl, only black quartz, gray quanz
and orthoclase were found, plus a single crystal of ilmenite, visually
identified as an inclusion inside a gemmy 398-gram yellow beryl
crystal. The pegmatite chamber was comparatively small, measuring
about 1 X 5.5 meters, and contained 43 kg of beryl crystals, only
3 kg of which were gem-quality; 12 kg were partially gemmy and
the rest was of poor quality. The largest beryl crystal of gem qual-
ity weighed a little under 900 grams and had a grass-green color.
Because no buyer was willing to pay the price for preserving it as
an uncut crystal—perhaps the finest large, sharp, hexagonal gem
beryl crystal ever found at Volodarsk-Volynski—it was cut into a
flawless 2,500-carat gemstone.

Some excellent yellow and green crystals weighing up to 540
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Figure 22. Beryl crystal, 13 cm, a heavily etched
remnant of a larger crystal from pegmatite no.

364, at edge of the Vishnyakovka open pit. Photo
(2007) by Peter Lyckberg.

grams have been preserved from this pocket. The best is 20 c¢cm
long and weighs about 480 grams. Beryl crystals from pegmatite
no. 576 are easy to identify. They are sharper and show less etch-
ing than the crystals typical of the workings around shaft no. 2; in
general they have better terminations and an extraordinary luster.
The crystals are nch in faces (terminated by a combination of two
pyramids and a very small pinacoidal face) and are elongated, often
resembling a rocket shape.

Beryl crystals from pegmatite no. 576 were unknown to Western
collectors until recent years. They first appeared on the market when
Mike Bergmann offered a single crystal at the 1993 Tucson Show;
in 2005, two fine golden crystals were offered at the Munich Show
by the Volhyn Kvarts Samotsvety mining company. At the 2006
Munich show, Marco Amabili purchased three of the crystals. Many
other collectors immediately noticed them as well, and they drew
the attention of Tom Moore, who wrote about them in his show
report in the Mineralogical Record. A few months later the best
crystal from this discovery was pictured and described by Louis-
Dominique Bayle in Le Régne Minéral no. 76 (2007), in a report
on the 2007 Sainte Marie-aux-Mines show. This crystal has been
named the “Dnieper Rocket™ because its shape resembles that of
a Soviet rocket of the Dnieper class, and because the Irscha River
near shaft no. 6 is a tributary of the Dnieper River.

1990s

Beryl crystals from pegmatite no. 521 continued to reach the
market occasionally for the next several years. In 1992, as the
miners became more aware of the value of beryl specimens and
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Figure 23. Beryl crystal, 480 grams, from peg-
matite no. 364 at Volodarsk-Volynski, collected
in 2008. Vsevolod Chournosenko photo.

the economies of the former Soviet states deteriorated, miners
went back to pegmatite no. 521 specifically in order to recover
more beryl crystals. Within a short time about 1,500 kg (3,300
pounds!) of additional gem beryl crystals were recovered from
the big pocket, left there during original mining. The largest gem-
quality crystal recovered during this period weighed over 22 kg but
broke during its extraction into two parts weighing 5 and 17 kg. A
little bit turbid at the base but otherwise of faceting quality, it was
probably sold to gem-cutters in ldar-Oberstein, Germany or to a
buyer in the U.S. Based on interviews with the miners involved, it
appears that a total of more than 2.5 tons of beryl were removed
from this gigantic pocket.

During the early to mid-1990s it was common for the Volodarsk-
Volynski miners (like most workers in the former Soviet states) to
not receive their salaries for months. A condition of near-anarchy
prevailed, while so-called “businessmen” and organized crime
took over parts of the industry—sometimes legally and sometimes
not. To avoid starvation, miners in the 1990s began staying after
working hours in the mines to dig for beryl and topaz for Kvarts
Samotsvetny (the mining company operating the deposit) and also
to sell to local dealers.

One miner told of how, for a couple of years, he stayed under-
ground in the mine for a week and sometimes several weeks at
a stretch, working for 12 hours and then resting or sleeping for
12 hours, wearing the same clothes. After such a period, having
made some extra money, he left by train to visit his girlfriend in
Russia. On the way he stopped in Kiev to buy some perfume and
jewelry for her, still dressed in his mining clothes, covered with
red mud, only his face and hands washed. He was admitted into
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Figure 24. Faceted Volodarsk beryl, 800 carats.
Konstantin Buslovich photo.

Figure 25. Beryl crystal,

13 cm, in matrix, from
Volodarsk-Volynski. Museum
of Precious and Decorative
Stones collection; Michael
Leybov photo.

Figure 26. Beryl crystal (named the |
“Apostles Peter and Paul”), 25 cm,
from Volodarsk-Volynski. Museum

of Precious and Decorative Stones
collection; Michael Leybov photo. |
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a fancy store despite his appearance. The jewelry shop staff knew
that miners were among the few people in the early 1990s who
had extra money to spend. Their salary ran from $10 to $20 per
month between 1990 and 1995, and the sale of gem matenals could
significantly add to their incomes. In 2005-2008, when the search
for gem material was renewed, salanes for miners had increased to
between $100 to $400 dollars per month, depending on how much
gem matenal they found

In 1992 an American dealer, Jim Wills of Wicast Ltd. in Norman,
Oklahoma, imported more than a ton of the Volodarsk beryls. He
subjected several hundred kilograms of olive-green beryl to heat
treatment at 350° C for 12 hours, and succeeded in turning them
to a strong blue color. It was found, however, that some heliodor
crystals would lose their color entirely if heated above 230-260° C,
and others would become colorless above 300-320°.

About 260 kg of Wicast's gem-quality heliodor crystals from
pegmatite no. 521 were sold immediately before the Tucson Show

o William Larson of Pala International. These were mostly sold

as gem rough but a few beautiful crystals were preserved for their
specimen value (William Larson, personal communication, 2008).

Figure 27. Beryl crystal, 16.5 cm, from
Volodarsk-Volynski. Private collection;
Peter Huber photo.

Figure 28. Beryl crystal, 8 cm, from
Volodarsk-Volynski. Private collection;
Peter Huber photo.
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Figure 29. Beryl crystals, 25 and 28.3 cm,
from Volodarsk-Volynski. René Triebl
collection (from 1987, third lot), now in a
private U.S. collection; Peter Huber photo.

Figure 30. Beryl crystal, 14 cm, from
Volodarsk-Volynski. Museum of
Precious and Decorative Stones archive;
Michael Leybov photo.

The importance of collectors who are willing to pay the gem value
of such crystals in order to preserve them for the future cannot be
understated.

In 1993 Wicast Ltd. had about 850 kg of Volodarsk beryl for sale
at the Tucson Show in a tent (Koivula er al., 1993) and at other
Tucson locations. These were mostly giant, carving-grade, heavily
etched hexagonal prisms in the 300-gram to 4-kg range, and some
even larger, lying on about 10 meters of table space and filling
plastic laundry boxes on the floor under the tables. Not a single
high-quality crystal was in this remaining lot. The dealer confirmed
that all the best specimens had already been sold and he was trying
to sell the low-quality “logs™ to collectors

P. Minko, the General Director of the Kvarts Samotsvetny com-
pany, reported in 1995 that the mining company had not received
any payment for this material from Wicast, Ltd. and had heard
nothing from Wicast owner Jim Wills. Several times in Tucson, as
late as the 2008 show, two very big Ukrainian men were in town
looking for Wills, and there was a reward offered for information
that might lead them to haim.

A pegmatite worked from Shaft 3 (at a depth of 60 meters)
produced some very beautiful optical-quality purple and blue cubic
crystais of fluonite 10-20 cm 1n size.

Since the mud-1990s, small-scale clandestine mining has been
carmied out by locals going into the old tunnels and shafts before
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Figure 31. Beryl crystal, 14 cm, from pegmatite no. 576, Volodarsk-Volynski. Vsevolod Chornousenko photo.

Figure 32. Beryl crystal, 330 grams, found in pegmatite no. 576
at Volodarsk-Volynski in 2004. Peter Lyckberg photo, 2007.

they became entirely water-filled. Open pits and dumps have been
heavily searched since then, and are now pretty well picked over.

One of the cleverest tactics used by the mining company to deter
unauthonzed collecting during the Soviet era was a barbed-wire
enclosure surrounding an open pit, posted with several signs saying
“No Trespassing,” “Collecting Strictly Forbidden,” and *Viola-
tors Will Be Prosecuted.” This attracted numerous collectors who
crawled under the fence after dark and dug frantically for hours
looking in vain for beryl crystals. The mining company knew very
well that this particular pegmatite contained no beryl or topaz at
all, though many unposted pegmatites around it did! (Igor Pekov,
personal communication.)

Author’s Visit in 1995

Peter Lyckberg (then with Chalmers University of Technology)
and Professor William B. “Skip” Simmons (University of New
Orleans) were the first foreigners allowed to enter the Volodarsk-
Volynski mines in the post-Soviet era—in September 1995, just as
the mines were about to be closed. Until that time, secrecy had been
rigidly maintained regarding the mines, and it was most difficult
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if not impossible for anyone, even Russian geologists, not having
a special mission at the mine to visit. Secrecy has continued to be
maintained in the Ukraine until now regarding the mining of much
gem material, as it was during Soviet times.

The water and air temperature in the mine was rather cold, just
about 4° C. Our visit was to shaft 2, known for accessing pockets
producing not only the largest quantity but also some of the finest
beryls. The chief geologist at the time, Mr. Panchenko, and one mine
geologist guided our party into the mines. Digging in a pocket in
pegmatite no. 445 that was yielding beryl was not allowed, though
we were allowed to look into the pocket. In pegmatite no. 452,
which was yielding topaz, digging was approved. During work a
decade later by the new Chief Geologist, Vsevolod Chornousenko,
in pegmatite no. 445, new and very interesting, beautiful beryl
specimens were recovered and the features of the occurrence were
observed and recorded (see Fig. 19).

The large pockets contain giant quartz crystals, commonly smoky
to black quartz, as a main component. Other minerals include mica,
kaolin, microcline, albite, orthoclase, broken and re-healed shards
of quartz, secondary silica in the form of opal, and a few others.
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Figure 33. Beryl crystal, 18 cm, from Volodarsk-
Volynski. Museum of Precious and Decorative
Stones collection; Michael Leybov photo.

Figure 34. Beryl crystal, about 17 cm, from
pegmatite mno. 576, Volodarsk-Volynski.
Museum of Precious and Decorative Stones
collection; Michael Leybov photo.
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A great quantity of large beryl crystals was found, some of them
weighing 500 grams to several kilograms and measuring up to 10
cm in diameter and 30 cm in length, although most beryl crystals
are in the range of 1-3 cm in diameter and 3-10 cm long.

Mining at Volodarsk was conducted from six main shafts con-
nected by dnifts at the 50, 96 and 150-meter levels. In addition,
several internal shafts (locally called shurfs) were sunk down to
70 meters depth in order to reach various pegmatite bodies. During
Soviet times the defimtion of a shurf was a shaft not more than
38 meters deep, but in Volodarsk the same term came to be used
for internal shafts reaching deeper. Around 500 pegmatite bodies
were mined until operations ceased in 1995/1996 for economic
reasons




RECENT ACTIVITIES

Shaft 6 Workings

Since the early 1990s the Kvarts Samotsvetny mining company
has been studying all the old geological reports from the beginning
of mining and has located potential areas of interest where it might
still be possible to recover mineral specimens and gem rough. This
work has been led by Chief Geologist Vsevolod Chormousenko. As a
result, selected workings have been dewatered, beginning with shaft
6 (in 2004) and then shaft 2 (in 2006). Various pockets, including
especially those where beryl had been found, were investigated and
documented. An exceptional crystal that has been named the “Peter
and Pablo Beryl,” weighing over 6 kg and measuring 25 cm tall
(now in the Museum of Precious and Decorative Stones, catalog
no. 476) had been found earlier in one of these pockets. After
September 11, 2001, though, all use of explosives was restricted
o only one authorized company in every province, thus rendering
it much less economical for the Kvarts Samotsvetay company (o
continue mining using explosives.

In the workings accessed by shaft 6, only two of the 130 pegma-
tites were known to have yielded beryl in the past, but recent work
identified another two pegmatites carrying beryl. New production
of gem crystals succeeded in recovering the costs involved in
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Figure 35. Beryl crystal, 12
cm, from Volodarsk-Volynski.
Simon and Peter Huber
collection; Peter Huber photo.

Figure 36. Beryl crystals, 17 cm
and 14 cm, from Volodarsk-
Volynski. Simon and

Peter Huber collection;

Peter Huber photo.
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Figure 37. Beryl (aquamarine) crystal, 5 cm,
from the southern area of the Volodarsk-Volynski
district. Vernadsky State Geological Museum
collection; Michael Leybov photo.

pumping and mining, and most of the good material has been cut
and sold for jewelry in the Ukraine. A few of the crystals that had
been offered on the Western mineral market failed to sell immedi-
ately, and were then cut within a week and sold in the Ukraine for
double the price offered in Western Europe and the U.S. About 56
kg of topaz were also recovered, along with much gem-grade and
specimen-quality beryl.

The finest crystals from here were recovered in the same pegma-
tite (mo. 576) as produced the lovely 17-cm group in the Volodarsk
Museum of Precious and Decorative Stones (catalog no. 534, weigh-
ing 718 g), pictured in Pavlishin and Dovgy: (2007, page 62). The
renewed mining effort recovered some of the very finest beryls ever
found in Volodarsk. These include several deep vellow heliodor
crystals and several very fine green crystals. The finest are fairly
sharp hexagonal prisms showing good termination faces and only
slight etching. This is probably because they were formed within
deep, thin fissures 1.5 to 2 meters above the pocket bottom, and
were apparently protected from the corrosive solutions that typically
leached the beryl crystals in the bottom of the pockets

Twenty (15%) of the 130 pegmatites accessed by shaft 6 have

yielded topaz, though overall only about 10% of the pegmatites of

the whole pegmatite field contain topaz
Recent work in shaft 6 has yielded superb, slightly etched hex-
agonal yellow and (rarely) green gem-grade beryls. Three superb
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crystals from 14 to 18 cm tall weighed 334, 400 and 900 grams. The
largest one, a flawless, razor-sharp, hexagonal prism, was unfortu-
nately cut into a flawless 2,500-carat gemstone. The other two have
been preserved as specimens. The best pure yellow crystals were
found in pegmatite no. 576, the largest one measuring about 23 cm
long and 6 cm thick; but the finest-quality crystals are 1 and 2 cm
thick and 8 cm long, flawless, and exceptionally lustrous.

Shaft 2 Workings

Of the seven pegmatites accessed by shaft 2, five have been found
to carry beryl. Some of the very finest gem crystals ever found in
Volodarsk were also recovered during work in this area, the best
ones being sharp, hexagonal, flawless crystals of yellow color
found in a thin fissure high above the floor, where they had escaped
severe etching. The best were recovered from pegmatite no. 445
oft of Shaft 2 at 60 meters depth, only a few hundred meters to the
southwest of pegmatite no. 521. About 150 meters to the northeast
of pegmatite no. 445 is pegmatite no. 452 at a depth of 50 meters.
Here bi-colored blue and salmon-pink topaz was recovered during
mining and again in 1995 by one of the authors (PL).

In January 2007, dewatering of the huge old flooded Vishnyakovka
open pit originally mined in the 1960s began. By September 2007
it had been emptied and new work was initiated in pockets in the
underground workings. Silt covering an access adit to the workings
was removed and about 400 meters inside the tunnel a sandbag dam
was constructed, measuring a few meters wide and 1.5 meters high.
Below this dam, a 400-meter inclined shaft was pumped out. At the
bottom of this incline, at a depth of 70 mcters, a long side-tunnel
led westward to a topaz pocket and a beryl pocket.

Authors Peter Lyckberg and chief geologist Vsevolod Chor
nousenko visited and participated in the mining of several pockets
accessed via this 800-meter-long tunnel. Working conditions in
this environment proved difficult, as the oxygen level was low and
working efficiency was severely compromised (equivalent to work-
ing at more than 5,000 meters altitude). At least one of the authors
suffered from a reddened and very swollen face during this work,
which Chormousenko himself judged to be very difficult despite
having worked in pegmatites at over 5,000 meters in the Pamir
Mountains of Tadzhikistan.

The main pegmatites to be reworked were the following:

Pegmatite no. 436, at 55 meters depth, was reworked, including
a pocket measuring 3 X 20 X 15 meters that yielded flawless gem
beryl crystals to 8 cm in diameter with rounded faces and termi
nations. A dozen crystals were removed in matrix, which shortly
crumbled to gravel after drying out. The largest fragment left from
blasting in 1973 was a section of a 10-cm-diameter gemmy green
beryl crystal. No other pieces of this crystal could be found

Crystals recovered ranged primarily from the size of a small finger,
1.e. | by 4 cm, to 3 or 4 cm thick and 8 to 10 cm tall. These beryls
commonly show hundreds of short needle-like microcrystals that
can easily be felt along the sides and on the rounded terminations;
others show small bubbles within the same faces.

A layer of rubble approximately 1.5 to 2 meters thick in the
pocket (see Figs. 11 and 12) was dug through, and along the sides
gemmy beryl crystals were mined from in situ positions using a
small electric jack hammer. Crystals were found in a fine-grained
grayish green matrix just below a zone carrying large white feldspar
crystals. Surprisingly, no well-formed feldspar crystals were found,
and beryl crystals were in most cases broken on the end, possibly
as a result of pocket collapse.

A few beryl crystals could be seen to have onginally grown on
other minerals, and all of them showed a rounded hexagonal to
cylindrical shape with highly rounded terminations; a few of them
showed remnaats of steep termination faces.
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Figure 38. A miner working in the giant chamber pocket in peg-
matite no. 521 at Volodarsk- Volynski. The pocket, which measured
15 meters tall, 30 meters long and 25 meters wide, yielded 2.5 tons
of beryl crystals. Vsevolod Chornousenko photo.

The Mineralogical Record, volume 40, November—December, 2009




Pegmatite no. 438, 70 meters in depth, measured 3 X 5§ X 6
meters and contained lovely feldspar crystals, deep orange topaz
chunks up to a kilogram in weight, and small, white, rounded, 2
S-cm beryl crystals. In most cases the beryl crystals in pockets
where topaz is found have been largely dissolved. Microcline,
orthoclase and smoky quartz crystals were found as loose floaters
in crystals to 25 cm.

Pegmatite no. 422, at a depth of 55 meters, produced 50 tonnes
of quartz and 260 kg of beryl in 1973. Recent finds included giant
morion (black quartz) crystals to 4 tons, with large, sharp, slightly
etched, hexagonal green to yellowish green gemmy beryl crystals
to 793 gram.

Pegmatite no. 434 produced rare, small, 4 to 8-cm cylindrical
aquamarine beryl crystals and some topaz.

Off of the same tunnel, pegmatite no. 428 yielded many wine-
yellow topaz crystals and bi-colored topaz in complex crystals to
200 grams (these small ones had been left by previous mining);
three more pegmatites were also exploited during our visit. Some
of the pegmatites that had been described by geologists in the
1970s as still containing significant amounts of gem beryl crystals
(e.g. pegmatite no. 422) had by then proven to be less productive,
whereas other pockets that had originally been overlooked were
still yielding some beryl crystals.

Pegmatite no. 198, a kaolinized pegmatite at shallow depth (5-10
meters), yielded typical, fantastically etched beryl crystals. In Apnil
2008 a superb, flawless crystal weighing 240 grams was found just
before pumping was discontinued and the quarry was allowed to fill
with water. The crystal was unfortunately cut within a week.

Pegmatite no. 364, containing a giant, extremely heavily etched
pocket, was also among those where two of the authors (VC, PL)
participated in mining; we excavated this pocket together with a
team of three miners. Access is via a 70-meter vertical shaft that
was pumped out in the winter of 2007/2008. Miners desended in
a heavy metal bucket hanging on a steel cable, from a temporary
crane to an access drift at the bottom. This shaft is located on top
of, and at the edge of, the above described open pit, in its southwest
corner. The drift leads north under the giant pegmatite no. 206
pocket mined in 1953.

This shaft is located just at the southern edge of the huge Vish-
nyakovka open pit, where seven major chamber pegmatites and
three smaller ones had been mined during 1960-1973. One of them
yielded a 12-kg gem beryl crystal. In the Fersman Museum in Mos-
cow, specimens from this open pit which were found in 1967 and
1968 are exhibited. During the earlier mining of this open pit in the
1960s, a flawless elongated gem beryl some 30 cm long and 8 cm
in diameter, weighing 2 kg was found (broken off on both ends).
This specimen is today exhibited in the Volodarsk museum and was
illustrated on page 30 (left image) in Koshil er al. (1991).

The large gemmy heliodor crystal illustrated on the same page
and the inside front cover of Pavlishin and Dovgyi (2007), named
the “Academician Evgeniy Lazarenko™ heliodor, measuring 27 ¢cm

long and 10 cm in diameter (weight 4.879 kg) was broken in half

on purpose because the lower portion was not as transparent and
gemmy as the top half. This crystal was found in the 1960s in a
pegmatite near shaft 6, in a pocket measuring 12 meters long and
14 meters high. Because the surfaces of the hexagonal crystal are
frosted, one face has been polished to show the flawless interior.
In pegmatite no. 364, a gushing waterfall was issuing from the
shaft wall at 40 meters depth, requiring that a 30-meter-tall rubber
curtain be installed to protect us from being completely soaked
during our descent. Four big pumps were working continuously,
extracting the inflowing water through 20-cm steel pipes to the
surface. If the pumps had failed, the workers digging in the pocket
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(that is, the two of us and three more miners) would have had very
little time to get all the way back down the drift to the vertical shaft
before it was completely flooded.

Pegmatite no. 364 had originally been located by test-drilling to
70 meters depth on a 50-meter grid pattern; one drill hole happened
to hit in the middle of the pocket. As a result, further drilling in
a 5-meter grid was carried out in order to delineate the pegmatite
pocket. A 4 X 4-meter shaft was sunk and a 100-meter access drift
was driven at 70 meters depth. The original mining operation in
1973 had intersected the pocket a bit too high, and the pocket was
thought by the mine geologist to be empty. Renewed work revealed
a beryl-rich layer only a few centimeters to a couple of meters
under the floor of the access drift. Quartz crystals were found in
situ 5 meters under the floor. Gem beryls were found in a very
irregular zone following the top of the leached zone.

Several marvelous, heavily etched beryl crystals were found that
had been reduced by dissolution to less than 30% of their original
weight. The granite beneath this pocket was leached to a depth of
26 meters, meaning that the quartz had been dissolved and had
recrystallized as giant quartz crystals in the upper portion of the
pocket. Many of the former giant gem beryl crystals in this pocket
had been etched down to a few percent of their original size, a
reduction which could easily be determined based on impressions
and molds in the surrounding matrix. The largest green gem beryl
found in 2007 weighed 4.2 kg and consisted of a pinacoidal ter-
mination on the core of a giant, heavily etched crystal estimated
to have originally weighed between 15 and 30 kg. This superb
crystal would be worthy of any world-class museum. It was sold
to a collector in the Ukraine.

Some really unique and atypical beryls were recovered from this
pocket, but most of them ended up as cut gemstones. Among the
finest deep gemmy green, heavily etched beryl crystals recovered was
a crystal weighing 1.75 kg. A superb, highly etched, 1.6-kg specimen
named Svinja (“The Pig”) perfectly resembles a sleeping pig with
nose, ears, eyes, and even a perfect tai!. The largest crystal found
was of superb quality, with a pinacoidal termination modified by a
few more termination faces that survived etching, while all prism
faces were deeply etched. All of these largest and finest specimens
stayed in the Ukraine and Russia, where collectors are willing to
pay the faceting rough price in order to save them from being cut.
Specimens named “The Fireman's Helmet” (288 grams) and “The
Devil's Postpile™ (461 grams), both very fine and gemmy crystals,
were sold to European collectors at the 2008 Tucson Show and the
2008 Munich Show. David Wilber was extraordinarily excited about
these during the filming of “What's Hot in Tucson 2008.” He had
never seen anything like them, which is not surprising as none had
ever been collected until November 2007 to February 2008!

All of these pockets had been mined originally in 1972-1973.
When Lyckberg (Lyckberg, 2008) later visited the mines in the
spring of 2008, only small-scale digging was taking place, in a single
open pit just above the water level. One 14-cm flawless gem crystal
weighing 240 grams had just been found, having small knobs on
the hexagonal faces (typical for this kaolinized pegmatite). When 1t
was not immediately sold as a specimen it was cut into a flawless,
richly colored, 512-carat gemstone and sold for double the onginal
asking price within a week.

During the last few years a strip-search of all miners and geolo-
gists exiting the mines, under camera surveillance, was mandatory.
All gem material found by miners in the mine was put into a special
container that was then removed from the mine only by special
guards. Consequently very few matrix specimens were brought out,
despite the fact that some wonderful feldspar crystal specimens,
topaz and beryl crystals in matrix were found.




MINERALS

Following are the species which occur in the Volyn pegmatite area
in collector-quality specimens. These and all other species identified
from the area are listed in chemical order in Table 1.

Albite NaAlSi,0,

Albite occurs in pockets as the platy white cleavelandite vanety.
Very few specimens with albite and smoky quartz have been pre-
served because pockets are, in general, collapsed and most specimens
have been broken apart; even when intact matrix specimens were
found, they were rarely taken out of the mine.

Beryl Be AlLS1LO,,

Bery! is understandably the most famous of the Volodarsk min-
erals because of its occurrence as beautiful, large, gem-quality,
typically etched crystals of an unusual yellowish green color.
Most collectors are not aware that each beryl-containing pocket
yielded characteristic shades, morphologies and grades of etching.
The most common are beryls from pegmatite no. 521 near shaft
number 6. This pocket was primarily mined in 1982 but specimens
that reached the Western market as early as 1981 are likely from
this pocket as well.

A ton of beryl crystals was by chance recovered from the sides of
the pocket as a by-product of the mining of 80 tons of piezoelectric
quartz. In 1992, becoming aware of the value of specimens on the
collector market, miners and geologists at the mine went back into
this pocket and recovered an additional 1,500 kg. Thus in total about
2,500 kg of beryl were recovered from this jumbo pocket.

Beryl crystals from Volodarsk are commonly heavily etched
and range in color from dark olive-green to bright green to the
more common yellowish green. Pure yellow crystals are rare but
have been found in pegmatite 576, for example. Natural pale blue
aquamarine beryl is very rare and was found only in a couple of
pegmatites. Colorless, bright lettuce-green and deep green beryl
crystals have also been found.

Numerous large beryl crystals have been recovered, some
weighing up to several kilograms and measuring 20 centimeters
in diameter, although most of the crystals found are between |
and 3 centimeters in diameter and 3 to 10 centimeters in length.
Average-size crystals are 10 to 15 cm tall. Larger crystals can be 15
to 30 cm long. Literally thousands of crystals were found, weigh-
ing in total around 3.5 metric tons or more. Of these some 500 kg
could be called real gem crystals, and only a few kilograms were
of the very best quality, i.e. perfectly formed lustrous gem crystals
of green to greenish yellow and rarely pure yellow color

It must also be noted that even while digging a pocket very care-
fully, beryl crystals in matrix were found with fresh-looking breaks,
and the broken off portions were nowhere to be found. Few beryl
crystals have been found where the attachment to other minerals
has been preserved. Hexagonal crystals with little etching are the
most unusual ones, together with exceptionally etched ones from
pegmatite 364,

Beryl typically contains up to 0.3 weight % alkalis (predominantly
Na,O), and between 0.6 and 1.5% Fe,O,. Divalent iron occurs in low
concentrations or is absent in beryl, a fact which suggests an alkaline
environment (pH 8.5 = 0.2) during crystallization of beryl favoring
the oxidation of iron (Kalyuyhnaya and Kalyuzhnyi, 1963)

Precisely where in the pocket beryls crystallized originally is not
known, as they are usually found only in a very irregular layer in
the pockets. However, in pegmatite no. 422, at a depth of 55 meters,
a giant beryl crystal was found growing from a termination face of
a giant smoky quartz crystal hanging vertically from the ceiling, the
beryl lightly attached horizontally to one of its termination faces.
The largest recorded gem-quality beryl crystal, named “Vladi-
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mir,” was found in pegmatite no. 521 in 1992. It weighed 22 kg
and measured 55 cm long and 16 by 18 cm across. Unfortunately
it was broken into two sections while being removed from matrix.
The crystal was almost entirely of faceting quality but had some
turbidity caused by numerous small three-phase (fluid, gas and
solid) inclusions in the lower section.

The largest beryl crystal from the Volodarsk area was found in
a kaolinized pegmatite in the Vishnyakovka open pit in 1973. It is
a green carving-grade crystal recovered in six pieces which, when
reassembled, become a 1.2-meter-long crystal weighing about 66
kg (145 pounds)! It is on exhibit in the Museum of Precious and
Decorative Stones in Volodarsk.

Beryl and topaz are antipodal minerals in this type of pegmatite; that
is, when one grows, the other dissolves, and consequently only a few
pegmatite pockets have been found to contain both minerals together.
When they do occur together, one is always heavily etched.

Columbite-(Fe) Fe’*Nb,O,

Columbite-(Fe) is uncommon but does occur as small crystals
in most of the pegmatites in the central part of the pegmatite field.
Most crystals are only a few millimeters in size, but crystals up
to 2.5 cm have been found in the leached zone at the bottom of
some pockets.

Fluorite CaF,

Fluorite occurs primarily in poorly developed pegmatites, i.e.
those without major pockets. One pocket yielded large blue and
purple cubes of optical quality and up to 20 cm in size at 60 meters
depth near shaft 3. In the largest of two giant chambers of pegmatite
no. 521, near shaft 2, dark purple fluorite occurred along the upper
walls as small 5-mm chunks. Green octahedral crystals up to 8 cm
occur mostly near the chambers. The finest fluorites of Volodarsk
are highly desirable collectibles.

Goethite o-Fe*O(OH)

Goethite occurs in some of the pegmatites as large sprays and
clusters to 20 cm, with individual acicular crystals to 10 cm. Some-
times the goethite crystal clusters are found growing around smoky
quartz crystals. Excellent specimens are preserved in the Gemstone
Museum in Volodarsk.

Kerite C o1 H1p 04 S(N)

Kerite, a rubbery tar-like organic compound, was formed under
hydrothermal conditions. It has been found in many pegmatites by
Vsevolod Chornousenko as small concentrations and large fibrous
masses (up to meter-size lumps) in only a couple of the pegmatite
pockets. It has been found also sporadically in pockets yielding
topaz and in pockets yielding beryl.

KAISi,0,

Microcline occurs in many pockets in sharp crystals measuring
2 to 30 cm in size, but the crystals generally were not preserved.
Sometimes it forms beautiful twins; Manebach twinning is most
common, but Carlsbad and Baveno twins also occur. Fine specimens
are preserved in the Gems Museum in Volodarsk.

Microcline

Molybdenite MoS,

Sharp hexagonal crystals of molybdenite to 15 cm, showing an
unusual, dark metallic gray color, were recovered from one of the
pegmatites near shaft 2 by Vsevolod Chornousenko. The finest one
was donated to the Fersman Museum.

Orthoclase KAISi,0O,
Lovely crystals of orthoclase in the 2 to 30-cm size range occur
in many pockets. Some show sharp twinning. Pegmatite no. 364 (at
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Figure 39. Fluorite crystal, 8 cm,
from Volodarsk-Volynski.

Victor Levitskiy collection;
Michael Leybov photo.

Figure 40. Color-zoned green and
purple fluorite penetration twin,

4 cm, from Volodarsk-Volynski.
Simon and Peter Huber collection;

Peter Huber photo.

meters de contained many very sharp groups 5 to 35 cm i
70 meters depth) contained many very sharp g 5to35cm in
size. Pegmatite no. 438 produced some floater crystals to 25 cm.

Phenakite Be,Si0,

Completely gemmy phenakite in complex, semi-lustrous crystals
to 2 cm occurred with albite on orthoclase in pegmatite no. 373,
located in the southern part of the Vichnyakovskovo area. In 1969
this pocket was found and delineated by core-drilling on a 6 by
6-meter grid. The core contained poor quality morion and fragments
of blue topaz. In 1972 the pegmatite body was delineated in detail
and the study resulted in mining at a depth of 25 to 40 meters.
The pegmatite body is 26-30 meters long by 7 to 15 meters wide.
These were probably the finest phenakite specimens ever found in
Volodarsk. The shape of the crystals is very uncommon for this
species (Tomasz Praszkier, personal communication, 2009).
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Phenakite crystals have also been found inside large smoky quartz
crystals (examples are preserved in the Igor Pekov collection).

Quartz Si10

Giant colorless to dark smoky (morion) quartz crystals occur in
vugs in the chamber pegmatites. The largest documented crystal
weighed 10 tons and was recovered in 1946 from near the surface in
an open pit 200 meters from shaft 2. In January 2008 a 4-ton morion
crystal was found together with several tons of other giant quartz
crystals in a continuation of pegmatite no. 422 (at a depth of 55
meters) which had originally been mined in 1973. Eighty-ton quartz
crystals had come from that pocket. The pocket measured about 7
15 meters across and 5 meters tall; it was found to continue in one
end as a small, 2 X 3 X 3-meter cavity with smoky quartz crystals
to | meter in length. In the other end it narrowed down to a 10-cm
to 40-cm sub-horizontal clay-filled fissure containing hexagonal,
pale green gem beryl crystals to 14 cm in length. The fissure then
opened up once again into a second giant chamber yielding the
second largest quartz crystal with faceting quality termiration and
large, hexagonal, lightly etched gem beryl crystals to over | kg.
For the first ime in Volodarsk, gem beryl crystals were found in
their original positions of attachment, on the termination faces of
giant 1.5-meter smoky quartz crystals that had not collapsed into
the pocket but were still hanging from the roof of the pocket. The
interiors of the quartz terminations were smoky to citrine in color,
and a substantial quantity was recovered for faceting.

Unfortunately none of these giant crystals could be brought out
intact because of their size, difficult location, and the narrow access
to the pocket. The inclined shaft leading to the pocket was several
hundred meters long, connecting to a dnft that was three-fourths
filled with water and was passable only by lying flat on a rubber
raft. This drift ended at a small vertical entrance shaft from the
Vishnyakovka open pit (Lyckberg visit 2007-2008).

Quartz occurs in well-formed crystals, sometimes of the Tessin
habit, often found also as huge clear shards and fragments from
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Figure 41. Goethite, 12 cm, from
Volodarsk- Volynski. Vernadsky
State Geological Museum collection;
Michael Leybov photo.

Figure 42. Molybdenite crystal, 4 cm,
from Volodarsk-Volynski. S. A.
Dovgyi private museum, Kiev;
Michael Leybov photo.

crushed giant quartz crystals. Amethystine quartz i1s very rare, found
only as thin overgrowths on larger smoky quartz crystals.

Perhaps the most expensively obtained smoky quartz group ever to
be recovered is a half-meter-size cluster of short, pnsmatic, dark black
crystals preserved in the Gems Museum in Volodarsk. Core dnlling to
a depth of 70 meters intersected a crystal pocket, and the geologist in
charge predicted a 60-ton yield from the pocket. So a shaft was sunk
down 70 meters to reach it, but when the pocket was finally entered
it proved to contain only the one specimen (shown in Fig. 55).

Volodarsk quartz i1s commonly in the form of Dauphiné or Brazil-
law twins or a combination of both (Leydolt twins). One rare, sym-
metrically developed Japan-law twin of black quartz 20 cm wide
was found in the 1980s and is kept in a private collection.
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Rutile TiO,
Rutile occurs in the Volodarsk pegmatites as small dipyranmdal
crystals to 2 cm.

Topaz Al,S10,(F,0H),

Approximately 10% of all mined chamber pegmatites in Volodarsk
contained well-formed, large to very large topaz crystals. The richest
find of topaz may have taken place in 1976-1978, when 5 tons of
topaz crystals were recovered from a single pegmatite chamber near
shaft 2. The crystals generally range from colorless, to dark cham-
pagne color, orange, and sky-blue. When faceted the topaz is used
only in jewelry intended for evening wear, because the orange and
champagne colors fade under the ultraviolet component of sunlight.
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Figure 43. Large feldspar
crystals, freshly collected
from pegmatite no. 364 at
Volodarsk-Volynski. Peter
Lvckberg photo, 2007.

Figure 44. Orthoclase crystal,
15 cm, from the southern area
of the Volodarsk-Volynski
district. Vernadsky State
Geological Museum collection;
Michael Leybov photo.

In a few pegmatites beautiful bi-colored topaz was found showing
a sky-blue and pale pinkish orange color, sometimes with beautiful
white “cloudlike” fluorite inclusions. Gray fluorite inclusions have
also been found in colorless topaz. The rich colors seen in topaz

were induced by natural radiation over the 1.77 billion years since
their crystallization.

Studies of two-phase fluid inclusions in topaz indicate an initial Figure 45. Phenakite crystals, 3 cm (top) and 1
crystallization temperature of from 360° to 540° C and the forma- cm, from Volodarsk-Volynski. Sergei Baskakov
tion of later secondary (rehealing?) inclusions at 180° to 350° C collection (top) and Mikhail Anosov collection;
(Kievlenko, 2003). Very few pegmatite pockets carry both beryl and Michael Leybov photo,

topaz. Beryl crystallizes first, at a higher temperature, and as the
temperature falls the acidity of the solutions increases. By the time
topaz begins to form, the solutions have become sufficiently acidic
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Figure 46. Smoky quartz with
microcline and albite, 26 cm,
from Volodarsk-Volynski.
Museum of Precious and
Decorative Stones archive;
Michael Leybov photo.

Figure 47. Smoky quartz
Japan-law twin, 14 cm, from
Volodarsk-Volynski. Museum
of Precious and Decorative
Stones collection; Michael
Levbov photo.
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to begin dissolving the beryl. Rare matrix specimens containing
both species were collected in October 2007 from pegmatite no.
438 at a depth of 70 meters.

In a small pit near shaft 2, sericite pseudomorphs after topaz
were found which contain flawless cores of topaz. Topaz occurs
as doubly terminated crystals, although because of its prominent
cleavage on {001}, crystals are commonly found cleaved into two or
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Figure 48. Blue topaz crystal, 25 c¢cm, from
Volodarsk-Volynski. Fersman Mineralogical
Museum collection; Michael Leybov photo.

Figure 49. Topaz crystal weighing 3,400 grams,
collected at Volodarsk-Volynski in the 1950s and
kept by a local geologist; it was sold in 2008,
Vsevolod Chournousenko photo.

more sections. The largest crystal found to date had a wine-yellow
color, weighed 117 kg and measured 35 X 37 X 82 cm; it was
discovered in 1965, but was not preserved. (This certainly supports
the theory that there was some industnal use for gem-grade topaz
which was considered more important than preserving the crystal
as a specimen.) Other large crystals have also been found, three of
which weighed in at 82 kg, 110 kg and 116.5 kg respectively; in
addition to these, another 100 smaller crystals were recovered. Huge
crystals are preserved in the Fersman Museum and the Vernadsky
Lomonosov Moscow State University (a 67.2-kg crystal) in Moscow.
Topaz is frequently found as large cleavages in the pockets.

Topaz occurs primarily as large, brown, sharp to rounded or
etched crystals which may show numerous small needle-like points
on and near the terminations. On rare occasions, blue or blue-peach
bi-colored crystals have been found. Minerals besides fluorite that
have been found as inclusions in topaz are quartz, feldspar, albite,
columbite, elpasolite and smoky quartz.

A display in the Fersman Museum shows several good examples
from the Volodarsk deposits. Two particularly well-known topaz
specimens in the Fersman Museum are an 8 X 8 X 14-cm blue
topaz cleavage containing white cloud-like inclusions of fluorite
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Figure 50. Large, pale blue
topaz, 39 cm, weighing 67.2 kg
(148 pounds), from Volodarsk-

Volynski. This is the largest
known Volynian topaz to have
been preserved. Earth Science

Museum of the Lomonosov

Moscow State University;
Michael Leybov photo.

Figure 51. Blue topaz cleavage
(called the “Academician
Fersman Topaz™) , 14 cm,
showing white fluorite inclusions.
Museum of Precious and
Decorative Stones collection,
Volodarsk-Volynski; Michael

(Fig. 51), and a smaller, flawless, blue and salmon-pink crystal
with similar inclusions.

Trilithionite-Polylithionite KLi, . ,Al, , 51, O, F,
Trilithionite-polylithionite occurs in the Volodarsk pegmatites,

but is rarely of specimen quality. The mineral forms drum-shaped

small crystals in the quartz core near the contact with the blocky

feldspar zone, and also cone-shaped inclusions in topaz.

Zinnwaldite series

Zinnwaldite occurs in the Volodarsk pegmatites, and although it
is rarely of specimen quality it is a major constituent of the micas
in the pegmatite. It occurs most commonly in the central part of the
pegmatite field, in the chambers or sub-chambers of the pegmatites,
1.e. the more evolved and fractionated areas. In the pockets, zin-
nwaldite occurs as brown, well-developed crystals associated with
cleavelandite and quartz.

CONCLUSIONS

By 1996 the rich mineral specimen output from the former Soviet
Union was diminishing and the supply of Ukrainian heliodor crys-
tals had been nearly exhausted, but mining continued on a reduced
scale. Open-pit mining was taking place in one pegmatite, yielding
bi-colored topaz in late 2008 and the spring of 2009. Investigations
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Figure 53. Pale blue topaz
crystals, about 19 cm, from
Volodarsk-Volynski. Museum
of Precious and Decorative
Stones collection; Michael
Leybov photo.

aimed at locating previously missed weathered pegmatite bodies in or
under the 10 to 40 meters of kaolinized granite overburden continued
for a while. But during the summer of 2009, only a hittle digging
took place in the open pits, turning up some small topaz crystals for
cutting. By August 2009 all mining in the district had ended.

The exhaustion and closing of such a rich and fascinating group
of deposits is a sad development for mineral collectors. But the most
important legacy from a scientific standpoint is the fact that the rework-
ing of pockets in the last few years has been conducted carefully, with
more documentation than ever before in the mines’ history.

The Mineralogical Record, volume 40, November—December, 2009

Figure 52. Topaz crystal, 22 cm,
from Volodarsk-Volynski. S. A.
Dovgyi private museum, Kiev;
Michael Leybov photo.
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Always seeking fine New Jersey traprock minerals ...

Prehnite on Pectolre ofter Anhydrite, 8.4 cm
Milington Quarry, Bernards Township

Caictte on Prehnite after Anhydrite, 12.2 cm
McBride Averue Pumping Station, West Potersen

Caicite on Stilbite, 8.8 cm,
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New Jersey’s Watchung Basalts have been yielding fine zeolites and

associated minerals since the late 1800s. The Braen quarry produced
attractive specimens during 1999-2003, including the state’s finest
examples of stellerite. Unfortunately the quarry is now closed to collecting.

INTRODUCTION

The Braen quarry in Haledon, Passaic County, New Jersey has
been supplying crushed stone products since 1920. It is presently
owned by Braen Stone Industries Inc., which acquired the opera-
tion in 1948.

During the quarry’s first 78 years of existence, very few collector-
quality specimens were gathered by mineral collectors. This was
clearly evident from the scarcity of Braen minerals in local trap rock
collections. In 1999, word began to spread of a highly mineralized
zone having been exposed in the lowest benches of the pit. Within
several months of the discovery, material from this section started
appearing at area mineral shows.

Around 2000, Kurt Hennig, a New Jersey field collector, decided
to visit the quarry office in an attempt to obtain permission to search
for minerals. After speaking with management, he was granted
access to the property under certain conditions. Collecting was to
occur during normal business hours, and the wearing of the proper
safety equipment was required to protect against injury. Over the
next several years, Kurt and his fnend Wes Conahay visited the
operation frequently, and were often joined by one of the quarry
owners in the hunt for specimens. At times, quarry machinery
was utilized to expose mineralized areas and facilitate collecting.
Management continued to gather specimen-grade material and set
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it aside, even when Hennig and Conahay were unable to make the
trip. Thousands of specimens entered the mineral market from this
prolific zone. Unfortunately, in 2003 specimen production was
reduced to a trickle when the company decided that the habilities
associated with collecting were too great.

GEOLOGY

The Braen quarry is situated within the Newark Basin, a half-
graben which formed during the late Tnassic and early Jurassic
periods as the supercontinent of Pangaea began to divide. The basin
is approximately 190 km long and 50 km wide, and is filled with
sedimentary and volcanic rocks having an estimated thickness of 6.8
km (Schlische, 1992; Olsen et al., 1996). It extends from southern
New York through northeastern and central New Jersey and into
southeastern Pennsylvania. In its northern portion the Newark Basin
is bounded to the northwest by the Ramapo fault, which separates
Precambrian rocks from the late Triassic and early Jurassic deposits

inside the basin. At its eastern edge the basin is truncated by an
erosional surface. The contact between the basal Stockton Formation
and the underlying metamorphic rocks of the Piedmont Province
is mostly obscured by the Hudson River and the glacial deposits
that fill its valley. From Staten Island southwestward, Cretaceous
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Figure I. Location map showing the Braen quarry and other important New Jersey trap rock localities
in relation to the Watchung Basalts (modified after Mason, 1960).

(1) Braen quarry, Haledon
(2) Braen quarry, Hawthorne
(3) Prospect Park quarry, Prospect Park
(4) Union Building and Construction quarry,
Clifton & West Paterson
(S) New Street quarries, Paterson
(6) Great Notch quarry, Little Falls
(7) Houdaille quarry, Little Falls
(8) McDowell's quarry, Upper Montclair
(9) Eagle Rock quarry, West Orange
(10) Summit quarry, Springfield
(11) Weldon quarry, Watchung
(12) Chimney Rock quarry, Bridgewater
(13) Millington quarry, Bernards Township
(14) Riker Hill, Livingston

and Tertiary sediments overlap the Newark Basin's southeastern
and southern margins (Schlische 1992; Cummings, personal com-
munication, 2007).

Three basalt flows, each separated by sedimentary deposits, lie
within the upper third of the stratigraphic section of the Newark
Basin. From the oldest to the youngest they are the Orange Moun-
tain Basalt, the Preakness Mountain Basalt and the Hook Mountain
Basalt. Jointly the three volcanic ridges are known as the Watchung
Mountains. In the Haledon area the basalt flows and the sedimentary
beds dip northwest at about 9-10 degrees (Volkert, 2006).

The Braen quarry is within the northern part of the Preakness
Basalt outcrop area. The Preakness Basalt is the thickest extrusive
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body in the Newark Basin, reaching an estimated thickness of 300
meters (Olsen, 1980). Approximately 106 meters of the lower flow
and the uppermost beds of the underlying Feltville Formation are
exposed within the quarry. The lowermost 8 meters of the basalt
contain four types of mineralized structures: (1) pillow lava, (2)
scoria (3) amygdaloidal basalt and (4) veins.

The occurrence of pillow basalts (caused by the eruption of basal-
tic lava into a body of water) seems to have been much more isolated
in the basal Preakness Basalt than in the Orange Mountain Basalt
and has rarely been reported in the literature. At the basal contact
of the Preakness Basalt, exposed in the quarry, the development of
pillows is not continuous. In some places, massive, columnar basalt,
which is capped by scoria, rests on the underlying Feltville sedi-
ments and is flanked laterally by accumulations of pillow lava. The
basal contact at Braen is relatively flat, without any down-dropped
areas or other indications of a pre-existing pond. This suggests that
two separate pulses of lava arrived in rapid succession. The initial
tongues of lava that invaded the area altered the local drainage,
leading to the formation of ponds. It is in these ponds that the
next surge of lava was able to form pillows. The columnar basalt
resting directly on the sediments may represent one of the initial
tongues (Cummings, personal communication, 2009).

The majority of minerals at the Braen quarry are located within
the basal unit of the lower flow. Some mineralization also occurs
in the basalt above this hornizon, in veins that transect the flows and
in vertically bulging, dome-like regions of amygdaloidal basalt,
referred to as diapirs by Laskowich and Puffer (1990). Thus far
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Figure 2. Massive basalt
overlying scoria-capped
pillow basalts which rest atop

the Feltville sediments as
exposed in the Braen quarry.
Frank Imbriacco photo.
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Figure 3. Mineralized basal

zone at the Braen quarry.
Flow-top

amygdaloid

Basal columnar
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only one diapir has been identified, approximately 9.1 meters high
and 7.6 meters wide (Laskowich, personal communication, 2007).
Prehnite, calcite and sulfides were the main constituents found
within the irregularly shaped vugs of this structure.

Within the mineral-bearing zone at the base of the Preakness,
the pillow basalt, averaging 4 meters in thickness, is the most
productive of the mineralized structures. Voids generally measure
around 18 cm, while the largest can be 1.5 meters across or greater.
Quartz, datolite, calcite, anhydrite, hematite, goethite and pyrite are
the primary components deposited in these openings. A flow-top
amygdaloid of varying thickness rests atop the pillows. Sporadic
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pockets, between 10 and 60 cm, commonly lined with datolite or
prehnite followed by zeolites, calcite and sulfides, are distributed
unevenly within this layer. A scoriaceous cap 2.4 to 3.1 meters
thick overlies the amygdaloid and includes numerous breccia
cavities, some as large as 1.8 meters. These commonly contain
well-crystallized zeolites, occasionally in association with datolite,
prehnite, calcite and sulfides.

ORIGIN OF SECONDARY MINERALS
The secondary minerals found in the Braen quarry are the
result of the hydrothermal alteration of the Preakness Basalt. The
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hydrothermal fluids are believed to be saline brines driven out of
the lacustrine strata which enclose the Preakness Formation by
the increasing depth of burial and the accompanying compaction
within the Newark Basin.

The Preakness Formation probably underwent a period of bunal
and metamorphism prior to the main stage of secondary mineral
deposition. In the low-temperature environment, minor alteration of
the basalt occurred, producing clay and perhaps zeolites on the walls
of the openings in the basalt. The principal phase of mineralization
did not begin until some 15 to 20 million years after the basalt flow
was extruded and buried. Late in the basin’s history, sometime during
the early to middle Jurassic period, there was a shift from crustal
extension to shortening. This event was accompanied by extensive
fracturing which allowed for a period of vigorous fluid circulation
and high heat flow (Schlische et al., 2003). The saline formation
brines flowed upward into the basal layer of the porous and perme-
able basalt flow. The presence of pumpellyite and minor epidote
suggests that temperatures in the Preakness Basalt were elevated
for a brief time to just over 200°C (Knstmannsdottir, 1979; Seki,
1972). As the temperatures rose, the host rock was attacked, broken
down and partially replaced.

The formation brines in the sediments of the Newark Basin con-
tained calcium and sodium sulfate. When these sulfate-rich fluids
reacted with the basaltic glass and the calcium-nich clays and zeolites
that resulted from burial metamorphism, the released calcium and
sthicon dioxide imuially provided for the deposition of anhydnte,
accompanied or immediately followed by chalcedony and quartz.
lhroughout the pillow lava, quartz coated a large percentage of the
anhydrite that had developed. Although glauberite normally forms
in such a depositional environment, no indications of the mineral
have been found at the Braen quarry.

As temperatures increased, alteration of the permeable horizons
within the basalt intensified. Not only the glassy part, but the basalt
itself, was partially to totally replaced by a very fine-grained min-
eral assemblage that included chlonte, pumpellyite and epidote.
In the permeable and glass-rich regions of the basalt there was an
enhanced mix of elements that included components derived from
the country rock and introduced by the hydrothermal fluid. In the
higher-temperature environment quartz deposition declined mark-
edly as other elements, mainly calcium, aluminum and boron, united
with silica to form prehnite, datolite and other silicates. Like quartz,
prehnite and datolite also crystallized over anhydrite.

Sulfides also formed during the time of peak temperatures within
the Preakness Basalt. Among the sulfides that occur at the Braen
quarry are pyrite, galena, wurtzite and sphalerite. The presence of
these minerals distinguishes the rocks of the Braen quarry from
those in the trap rock quarries within the Orange Mountain Basalt,
where pyrite and zinc sulfides are either rare or absent. Their pres-
ence suggests that the mineralizing fluid that invaded the basalt at
the Braen quarry was more chemically reduced than those respon-
sible for mineralization at most of the region's better known sites.
This subtle chemical difference may be due to the influence of the
Feltville sediments that underlie the Preakness Basalt, that separate
it from Orange Mountain Basalt, and that include a prominent
black unit known as the Washington Valley Member. The Newark
Basin brines, which migrated upward through this layer and into

the Preakness Formation, may have caused a more reducing envi-
ronment to occur locally, allowing for the deposition of pyrite and
the zinc sulfides.

As the crystallization of prehnite and datolite began to wane,
anhydrite began to dissolve. It was preserved only where perme-
ability had been reduced to a very low level. The dissolution of
anhydrite left the hollow cavities or molds in the quartz, datolite and
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prehnite that are such a well known feature of mineral specimens
from the entire region.

The taking up of silica by later silicates is illustrated by the
zeolites found at Braen. Their formation reflects a period of waning
temperatures, reaction rates and, perhaps, fluid salinity. The common
zeolites, including heulandite and stilbite, are calcium-dominated
minerals that are fairly high in silica. Those that are lower in silica,
including natrolite and analcime, are sodium-rich minerals that tend
to develop in areas of higher fluid flux where more sediment-derived
sodium was available.

Calcite precipitated throughout the secondary mineralization in
the Preakness Basalt. The mineralizing fluids were in chemical
equilibrium with the calcite-containing sediments of the basin.
Through most of the paragenetic sequence calcite was locally stable
relative to other minerals. At the end of the depositional event, with
low temperatures and a thoroughly altered host rock, calcite was
dominant among the minerals still being deposited.

MINERALS
The following is a compilation of all the validated species col-
lected at the Braen quarry as of January 1, 2009.

Albite NaAlSi,0,

Albite is found as elongated microscopic blades on scornaceous
basalt. Albite has also been seen as pseudomorphs after natrolite
crystals.

Analcime NaAlSi1,0,-H.O

Analcime is a rare zeolite at the Braen quarry. Crystals up to
|.8 ¢cm are found as isolated, opaque white trapezohedrons inside
breccia cavities.

Anhydrite CaSO,

Anhydrite forms as blue crystal groups up to 14 cm in quartz
and datolite pockets in the pillow basalt. A number of anhydrite
specimens have been partially altered to gypsum. Rectangular crystal
cavities after anhydrite are often found in quartz, datolite and cal-

Figure 4. Barite in a spherical growth, 1.7 cm, on
quartz and calcite, from the Braen quarry. Kurt
Hennig collection; Frank Imbriacco photo.
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Figure 5. Calcite crystals with
minor hematite, 6.9 cm, from
the Braen quarry. Eric
Stanchich collection; Frank
Imbriacco photo.

Figure 6. Calcite scalenohedron,
5.5 em, on quartz with a
sprinkling of hematite
microcrystals, from the Braen
quarry. Brad Plotkin collection;
Frank Imbriacco photo.
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Figure 7. Calcite pseudomorph
after anhydrite, 5.3 cm, on drusy
quartz, from the Braen quarry.
Steve Huber collection; Frank
Imbriacco photo.

cite. None of New Jersey's former or active trap rock quarries has
produced more specimens of anhydrite than the Braen quarry.

Apophyllite-(KF) KCa,S1,0,,(F.OH)-8H,0

Apophyllite-(KF) (formerly known as fluorapophyllite) is rela-
tively uncommon at the Braen quarry compared to most other New
Jersey basalt quarnes. It 1s collected as 1solated crystals on datolite,
prehnite or calcite, or directly attached to the walls of breccia cavi-
ties. The largest crystal measures 1.8 cm and exhibits a prismatic
habit with dipyramidal modifications.

Barite BaSO,

Barite occurs in the quartz-lined openings in the pillow basalt
as i1solated white crystals and bladed spherical rosettes up to 2 cm.
Although small, the crystals and rosettes make for attractive speci-
mens when resting on smoky quartz and amethyst.

Calcite CaCO

Calcite 1s ubiquitous in the mineralized areas at the Braen quarry.
It occurs In a wide vanety of habits, but the scalenohedron and
rhombohedron are the most common forms. Colors range from
white to golden brown to a pink color caused by hematite on or
inside the crystals. Crystals up to 12 cm are known, although most
are much smaller. Many specimens display rectangular molds after
anhydnte

Chabazite Ca(Al,Si)0,,'6H,0

Only a few specimens of chabazite are known from the Braen
quarry, the largest observed crystal measuring 1 cm. The chabazite
crystals are pseudorhombohedral in habit, and very pale pink, white

or colorless

Chalcopyrite CuFeS2

Chalcopyrite i1s found throughout most of the mineral horizons at
the Braen quarry as brassy sphenoidal crystals ranging in size from
| to 12 mm. Crystals are typically associated with other sulfides,

making for showy specimens. Figure 8. Datolite crystal cluster,
8.5 cm, with minor hematite,

Chamosite (Fe** Mg)Al(OH),AIlSi,0,, from the Braen quarry. Kurt
Chamosite forms as platy dark green to black microcrystals Hennig collection; Frank

inside breccia cavities. This member of the chlorite group has also Imbriacco photo.
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Figure 9. Rare galena crystal,

4 mm, on calcite with pyrite and
chalcopyrite, from the Braen

quarry. Brad Plotkin collection;
Frank Imbriacco photo.

Figure 10. Heulandite
crystal, 2.7 em, with
prehnite, from the Braen
quarry. Private collection;
Frank Imbriacco photo.

been collected as earthy brown pseudomorphs after analcime and
natrolite. Positive identification was made by chemical analysis (B.
Plotkin, personal communication 2007).

Datolite Ca,B,S1,0,(OH),

After calcite, datolite i1s the most common mineral at the Braen
quarry. Nearly all datolite specimens are found as drusy plates of
whitish to pale green crystals up to 1.3 cm completely lining cavi-
ties. Prehnite, apophyllite, calcite, hematite, heulandite and sulfides
are known to form on the crystal faces. Datolite epimorphs after
anhydrite are often found within crystal aggregates of datolite.
Datolite has crystallized in all of the quarry’s mineralized areas
except in the veins.

Epidote Ca,(AlFe),51,0,,(0OH)

Microscopic brownish green epidote crystals have been noted
from a small vesicle containing pumpellyite in scoria. The tabular
crystals, several of which are twinned, have been identified by their
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crystal morphology and by chemical analysis (B. Plotkin, personal
communication 2007).

Goethite

Galena PbS

Galena is probably the rarest sulfide found in the Braen quarry.

It forms sharp cubes up to 4 mm associated with calcite, datolite
and other sulfides.

a-Fe*O(OH)
Acicular red and black goethite microcrystals are frequently found

on or included in calcite and quartz within the pillow basal:s and

in the vesicular basalt cavities of the scona.

Gypsum CaSO,-2H,0

Transparent gypsum crystals formed as a result of the hydration
of anhydrite. Free-standing transparent crystal groups and large
crystallized masses are found in the pillow formation on quartz and
datolite. Gypsum commonly includes sections which are partially
altered to thaumasite. Microcrystals are also found in tiny vesicles
of the scona.

Hematite Fe,O,

Hematite occurs in the pillow basalt as 1 to 7-mm black to red
platy crystals perched on or included in quartz and calcite; these
microcrystals can impart a reddish hue to other minerals.

Hemimorphite Zn,(OH),$1,0,-H,0

Minute yellowish brown hemimorphite overgrowths viewed at
800X magnification have been found on sphalerite in a vesicle
containing calcite and pumpellyite. Identification is based on the
morphology and on chemical analysis (B. Plotkin, personal com-
munication 2007).

Heulandite (Na,Ca), ,Al,(AL,S1),51,,0,°12H,0

Heulandite is found commonly in the breccia cavities of the
scoriaceous basalt. It is usually found as pearly coffin-shaped crys-
tals in association with stilbite. The largest crystal found to date
measures 2.7 cm, and sits isolated on a vesicular matrix. However,




Mesolite Na,Ca,(Al S1,)0.,'8H,0

Clusters of mesolite microcrystals are often found as linings
within the smallest vesicles of the scoriaceous basalt. Identification
is based on the index of refraction (B. Plotkin, personal commu-
nication 2007).

Natrolite Na,(Al,Si,)0,,-2H,0
Natrolite 1s another rare Braen quarry zeolite often found in
seams which transect the columnar basalt, and in breccia pockets

Figure I1. Prehnite sphere, 2.5 cm, on scori-
aceous basalt, from the Braen quarry. Frank
Imbriacco collection and photo.

most crystals are approximately 1 cm and are colored white, golden
or honey-brown.

LLaumontite Ca(Al,S1)0,,°4H.0

Laumontite is the rarest zeolite to be identified from the quarry.
I'he only known specimen, found in a natrolite vein, shows 4 to
S5-mm white prismatic crystals on chabazite.

Figure 12. Cubic pyrite
crystals to 3 or 4 mm on
datolite, from the Braen

quarry. Kurt Hennig
collection; Frank Imbriacco
photo.

Figure 13. Pyrite microcrystals
partially cover calcite with
pinkish zones colored by
hematite inclusions, 11 cm,
from the Braen quarry. Brad
Plotkin collection; Frank
Imbriacco photo.
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Figure 14. Smoky quartz lining a vug in
basalt, 16 cm, from the Braen quarry.
Kurt Hennig collection; Frank
Imbriacco photo.

of the slag-like basalt. Specimens show jumbled acicular crystals
up to 1.8 cm with pyramidal terminations.

Prehnite Ca,AlS1,0,,(0OH),

Prehnite occurs as pale green botryoidal coatings, in spherules
up to 2.5 cm and in spheroidal clusters. It is commonly associated
with calcite, datolite, sulfides and rarely with zeolites. In contrast
to most northern New Jersey quarres, prehnite is uncommon at the
Braen quarry, and its distribution is limited to the amygdaloidal and
scoriaceous basalt overlying the pillow basalt complex; it is also
found in the openings in diapirs.

Pumpellyite Ca,MgAl,(Si0,)(S1,0,)(OH),-H,O
Pumpellyite is found as blue-green to black fibrous coatings
inside breccia pockets.

Pyrite FeS,
Pyrite is rare in the New Jersey trap rocks outside of the Millington
quarry, but at the Braen quarry it is the most common sulfide. Cubic
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to octahedral crystals typically occur in clusters and as coatings on
earlier minerals. Although most pyrites are microscopic in size,
some reach 1.2 cm.

Quartz Si10,

Quartz lines numerous pockets of the pillow formation as crystals
between 5 mm and 2.5 cm. Rectangular quartz molds after anhydrite
are also plentiful in these openings. Vaneties include colorless,
amethystine and smoky quartz. The quartz crystals are usually so
densely packed together that only their rhombohedral terminations
are visible. It is also found in lavender botryoidal specimens up to
2.5 cm thick. Quartz is not present in the mineral-bearing horizons
above the pillow lava.

Sphalerite (ZnFe)S

Sphalerite commonly forms on prehnite, datolite, calcite and
quartz as sharp, green to reddish brown to black crystals up to 1.9
cm. They are highly prized by local trap rock collectors since they
are rarely found outside of the Braen and Millington quarries.
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Figure I5. Smoky quartz crystal cluster
with minor goethite, 10 cm, from the
Braen quarry. Brad Plotkin collection;
Frank Imbriacco photo.

Figure 16. Stellerite sphere, 3.2 cm, on
drusy stellerite, from the Braen quarry.
Frank Imbriacco collection; Frank
Imbriacco photo.

Stellerite Ca(AlS,0,)-7TH,0

Stellerite probably ranks as the Braen quarry zeolite most highly
valued by collectors. Initially it was found as small translucent
spheres and linings in cavities in the scoriaceous basalt, but large
white to gray and cream-colored spheres up to 4 cm are now known.
The best pocket produced between 25 and 30 attractive specimens
with large, isolated, radiating spheres and spherical groups on drusy
stellerite. Several of the spheroids have a ridge running across their
midsections. The stellerite identification has been confirmed by
chemical analyses (K. Hennig, personal communication 2007).

Stilbite NaCa,(ALSi,,)O014H,0

Stilbite is the most interesting mineral discovered at the Braen
quarry. Crystals occur as half and full bowties and radiating spheri-
cal groups in white, brown and tan. The most impressive specimens
consist of 1solated spheres to 7.5 cm. Stilbite typically forms directly
on the walls of the breccia cavities in the scoria.

Thaumasite Ca,S{CO, NSO )OH),-12H,0

Thaumasite occurs in both datolite and quartz pockets in the
pillow basalts as whitish compact masses. On some specimens
thaumasite can be seen alongside unaltered gypsum.

Wurtzite (Zn,Fe)S

Waurtzite has not previously been reported from the New Jersey
traps. A few examples have been collected at the Braen quarry, the
best being a striated black 1.2-cm crystal on datolite, identified by
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Figure 17. Stellerite sphere, 4 cm,
with datolite on drusy stellerite,
from the Braen quarry. Brad
Plotkin collection; Frank
Imbriacco photo.

Figure 18. Stellerite spheres on
drusy stellerite, 10.9 cm, from

the Braen quarry. Kurt Hennig
collection; Frank Imbriacco photo.
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Figure 19. Stilbite with heulandite, 6.7 cm,
from the Braen quarry. Frank Imbriacco
specimen and photo.

Figure 20. Stilbite with heulandite,
10 cm, from the Braen quarry. Frank
Imbriacco specimen and pheto.
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Figure 21. Stilbite with heulandite,
13.4 cm, from the Braen quarry.
Frank Imbriacco specimen

and photo.

Figure 22. Stilbite pinwheel with
heulandite, 7 cm, from the Braen
quarry. Brad Plotkin collection;
Frank Imbriacco photo.
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Figure 23. Wurtzite crystal, 1.2 cm, on datolite,
from the Braen quarry. Brad Plotkin collection;
Frank Imbriacco photo.

the morphology and by chemical analysis (B. Plotkin, personal
communication 2007).

CONCLUSION

After nearly 80 years in production, the Braen quarry has only
recently become known as a source for fine specimens. Some of
New Jersey’s best quartz, stilbite and anhydrite have been recovered
there, as well as the state’s best examples of stellerite. Blasting will
continue for approximately 14 more years. At present, the operation
has moved through the extremely productive areas of the quarry and
1s excavating mostly barren rock. During the final years of mining,
however, several buildings adjacent to the pit are scheduled to be
razed to allow the removal of the underlying rock. It i1s expected
that when the basal unit is reached again in this area, an abundance
of fine mineral specimens will be uncovered. Whether the company
will allow them to be salvaged at that tme remains unknown.

Currently, the company does not allow collecting, and all such
requests will be refused. In addition, management does not tolerate
trespassing, and intends to prosecute any and all trespassers.
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August 13-18 Springfield. MA (Eastern States Exposition Center)
0‘ K Sept Denver, CO

October Detroit, Wi
Mo Houston, TX

S HOP 3612 Albert Pike, Hot Springs, AR 71973

Tel: (501) 767-4800 Email: wrightsr@ipa.net
Visit our website: http://www.wrightsrockshop.com
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Bonhams

g BUTTERFIELDS

Sundav December 6
[ .0s Anoveles

Including a featured section of agates
from world localities

Preview

Inquiries
audha |
I -T.i_..'.-_'. MNISTONY. LS

+1 BOO 223 2854, »
Hlustrated Catalog: $35

Selenite Cluster, Mexico. Property of a
San Fernando Valley, CA private collector
Estimate: $2,000 - 3,000

7601 W. Sunset Boulevard
Los Angeles, CA 90046

© 2009 Bonharm & Butterfisld Auctioneen Com
All rights neserved. Bond NG SThibes 48

www.bonhams.com/us

Douglass Minerals

www.douglassminerals.com

Quality, affordable, world-wide minerals
Miniature to large cabinet size

PO. Box 69550
Tucson, AZ 85737

lohn H. Bett Mineral Deale:
TRTSRe 55 122 v (520) 742-0294

douglassminerals@aol.com
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THE MUSEUM DIRECTORY

Colburn Earth
Science Museum

Curator: Phlhip M. Potter
lel: (B28) 254-7162
Fax: (828) 257-4505
Website: www.colburnmuseum.org
Pack Place Educanon,
Arts & Science Center
2 South Pack Square
Asheville, NC 28801
Hours: 105 Tues.—Sat.
-5 Sun. Closed Mondays
and holidays

Speciales: North Carolina and worldwide

:I‘.IIlIit‘T.IIH and gems

Accessible to persons with disabilities

Montana Tech
Mineral Museum

Curator: Dr. Richard Berg
Tel: 406-496-4172
Fax: 406-496-4451
E-mail:dberg@mtech.edu

Program Director: Ginette Abdo
Tel: 406-496-4414
E-mail:gabdo@mtech.edu

Website: www.mbmg.mtech.edu
muscumm.htm

Montana Bureau of Mines & Geology

Montana Tech of UM,

1300 W. Park Street

Butte, Montana 59701

Hours: Mem/Day to Labor Day
9-6 daily; Rest of year M-F 9-4; Open
Sat & Sun May, Sept &
Oct 1-5 pm

Specialties: Butte and Montana minerals,
worldwide classics

Additional listings welcome!
Send vital information, as shown,
to the editor. There is a modest
annual fee (lower than our regular

advertising rates)

B@ Museums listed alphabetically by cty

s

The Gillespie Museum of
Minerals, Stetson University

Bruce Bradford
Tel: (904) 822-7331
E-mail: bbradtor(@stetson.edu
Assistant Director: Holli M. Vanater
Tel: (904) 822-7330
E-mail: hvanater(@stetson.edu
Fax: (904) 822-7328
234 E. Michigan Avenue
mathing: 421 N. Wocedland Blvd.
Unit 8403]
Deland, FL 32720-3757
Hours: 9-noon, 1-4 M-F; closed during
umv. holidays, breaks, summer
Specialties: Worldwide comprehensive
collecnon of rocks & minerals; Florida
rocks, minerals & fossils: l.|rgc historic

ﬁllnrcu €Nt C l.'I”L'L 10on

Colorado School of Mines

Museum Director: Bruce Geller
Tel: (303) 273-3823
E-mail: bgeller@mines.edu
Website: www.mines.edu/academic/
geology/museum
Golden, Colorado 80401
Hours: 94 M-Sat., 1-4 Sun.
(closed on school holidays &
Sundays in the summer)
Specialtues: Worldwide minerals;
Colorado mining & munerals

A. E. Seaman
Mineral Museum

Website: www.museum.mtu.edu
Curator & Professor of Mineralogy:

Dr. George W. Robinson

E-mail: robinson@mtu.edu

Tel: 906-487-2572; Fax: 906-487-3027
Electrical Energy Resources Center
Michigan Technological Umiversity
1400 Townsend Drive
Houghton, MI 49931-1295

Summer Hrs (July-Sept.): M—F: 9-4:30,

$-5:12-5
Winter Hrs (Oct—June): M—F: 9—4:30

Specialty: Michigan munerals, Lake Superior

region & Midwest U.S. minerals

Houston Museum

of Natural Science
Curator (mineralogy): Joel Bartsch
Tel: (713) 639-4673
Fax: (713) 523-4125
1 Herman Circle Drive
Houston, Texas 77030
Hours: 9-6 M—Sat., 12-6 Sun.
Specialty: Finest or near-finest

kIHl"L\'Il spccimens

Natural History Museum
of Los Angeles County

Fax: (213) 749-4107
Website: http://nhm.org/research/minsci
Curator (Mineral Sciences):
Dr. Anthony R. Kampf
Tel: (213) 763-3328
E-mail: akampfl@nhm.org
Collections Manager:
Alyssa R. Morgan
Tel: (213) 763-3327
E-mail: amorgan@nhm.org
900 Exposition Blvd.
Los Angeles, CA 90007
Hours: 9:30-5:00 Daily
Specialties: Calif. & worldwide minerals,
gold, gem crystals, colored gemstones,
MICromounts
Support organization:
The Gem and Mineral Council

California State Mining
and Mineral Museum

Curator: Darci Moore
Tel. (209) 742-7625
Fax: (209} 966-3597
Website: www.parks.ca.gov
Mailing: PO. Box 1192
Mariposa, CA 95338
Hours: May 1-Sept. 30, open daily 10-6
Oct. 1-April 30, open 104, closed
Tuesdays
Closed Christmas and Thanksgiving
Specialties: California & worldwide
minerals, gold, gems, and mining

332
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THE MUSEUM DIRECTORY

University of Delaware
Mineralogical Museum

Curator: Dr. Sharon Fitzgerald
Tel. (302) 831-6557
E-mail: slhtzf@udel.edu
Penny Hall
Newark, DE 19716
Tel: (302)-831-8037

E- I]'I.I'Illﬁ llH'i‘b'L'T*.ll"f.'ll'iLl'xl.'lHl]\l'{f Hl.il;.'!.i‘:.l'l.l

For informanon: www.udel.edu/museums

Worldwide fine munerals in a newly

renovated, modern space

Matilda and Karl
Pfeiffer Museum
and Study Center

Executive Director: Teresa Taylor
Tel: (870) 598-3228
E-mail: pfeifferfnd@centurytel.net
PO, Box 66
1071 Heritage Park Drive
Piggott, AR 72454
Hours: 94 Tues.—Fri.,
I 1-4 Sat. (Dayhight Savings Time)
Hpnld]tlﬁ Fine collecnon of _n_',f.'mil.'ﬁ from
Keokuk, lowa, area; worldwide collection
of minerals

Carnegie Museum

of Natural History
Head: Section of Minerals: Marc L. Wilson
Tel: (412) 622-3391
4400 Forbes Avenue
Pittsburgh, PA 15213
Hours: 10-5 Tues.—Sat., 108 Thurs.,
12-5 Sun., closed Mon. & holidays
Specialty: Worldwide munerals & gems

W. M. Keck Earth Science &
Engineering Museum
Administrator: Rachel A. Dolbier
Tel: 775-784-4528, Fax: 775-784-1766
E-mail: rdolbier(@unr.edu
Website: http://munes.unr/edu/museum
Mackay School of Earth Science & Engineening
University of Nevada, Reno, NV 89557
Hours: 9-4 Mon.—Fri. (closed umversiry
holidays) and by appointment
Specialty: Comstock ores, worldwide
minerals, mining artifacts, Mackay silver

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
Associlate Curator: Robert Eveleth
Iel: (S0O5) R3I5-5325
E-mail: beveleth(@gis.nmt.edu
New Mexico Tech,
801 1 CTOY Place
Socorro, NM 87801
Hours: 8-5 M-F, 10-3
Sat., Sun
Spe 1alties: New Mexico
minerals, mining artifacts,

worldwide minerals

Arizona-Sonora Desert
Museum

Fax: (520)) B83-25(0)
Website: http:// www.desertmuseum.org
Curator, Mineralogy: Anna M. Domitrovic

Tel: (520) 883-3033

E-mail: adomitrovic@desertmuseum.org
2021 N. Kinney Road
Tucson, AZ 85743-8918

Hours: 8:30-5 Daily (Oct.-Feb.)

7:30-5 Daily (Mar.-Sept.)
Specialty: Arizona minerals

U.S. National Museum
of Natural History
(Smithsonian Institution)

Curator: Dr. Jeffrey E. Post
E-mail: minerals@nmnh.si.edu
Collection Managers: Paul Pohwat
and Russell Feather
(Dept. of Mineral Sciences)
Washington, DC 20560-0119
Hours: 10 am=5:30 pm daily
Specialties: Worldwide minerals, gems,
n'w.m'h specHmens

Pl

Tellus: Northwest Georgia
Science Museum

Website: www.tellusmuseum.org
Tel. (770) 386-0576
Executive Director: Jose Santamaria x40
E-mail: joses(@tellusmuseum.org
Curator: Juhan Gray x415
E-mail: juhang(@rtellusmuseum.org
100 Tellus Dr.
White, GA 30184

Collection des Minéraux
de IUniversite Pierre et
Marie Curie

(former Sorbonne Collection)
Director: Dr. Jean-Claude Boulhard
Tel: +33 144 275 288
E-mail: jean-claude.boulhard@impm
Jussicu.ir
4, Place Jussieu
75005 Paris, France
Hours: 1-6 pm daily, closed Tuesdays
Closed :'\'hﬂhi.i‘n and IUL’HI.{'}H in ﬁll:._:lht
Specialues: French and worldwide minerals
Some of the finest to near-finest known

\]‘H.'t 1IMeEns

B

Gargoti Mineral Museum
Director: K. C. Pandey
Tel: ++91 2551 230528
Fax: ++91 2551 230866
-39 MIDC, Malegaon, Sinnar, Nashik
422 103 India
Specialty: Minerals of India
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AA Mineral Specimens
Minerals, crvstals, lossils, gems & sets
waw asmineralspecimens.com
e-mail: mio@gamineralspecimens.com

AARockshop

ool mcks at affordable prices!
www aarockshop.com
e-mail: andrei@aarockshop.oom

Abazias Diamonds
150,000 hamonds, best pnce guarantecd!
ww ahanas.com
e-mal: webcomac@abasias.com

Alpine Mineral Company
Fine Alpine and Gem Pegmatite Minerals
www alpmeminerals.com
e-mail: kevin@alpieminerals.com

Apalachee Minerals
Worldwide and Southeastern | 5. Mineraks
www.apalachee-minerals.com
c-mail: order@apalachee-minerals.com

The Arkenstone

Fine minerals online since 1944
www Irocks.oom
e-mail: rob@irocks.oom

Arrowwood Minerals

Fine affordable worldwide minerals
cmail: awmind@ o omeast.net
Website: wwwarmmmwwoodminerals.com

Russ Behnhke
Exemplary Mincrals & Oem Cryvstals
website: www russhehnke.com
e-maik: russhehnke@yvahoo.com

Cascade Scepters
Fine Rare Quartz & Worldwide Mincrals
www Cascadesceplers.com
e-mail: sceplerpuy®@cascadesceplers.com

CK Minerals
Fine Apstralian and worldwide minerals
wws Ckmmerals.comaan
e-mail: i@ Ckminerals.com.an

Collector’s Edge Minerals, Inc.
Fine minerals and worldwide mining
www.Cilleciorsedge.com
e-maik Michard@collectorsedee.com

Colorado Gem & Mineral Co.
Fine Minerals, Gems, & Collectibles
www.Loloradol iem.com
[ = I'FI.:IIl' L 'b:'f"il.{ LT

ColoradoMinerals.com
Your #1 Sowurce for Colorado Minerals
www coloradommerals.com
e-maik robenn@coloradomnerals.com

ConnRox Minerals
loday's Minerals at Yesterday's Prices
www Lonnkox Minerals.com
e-mail: larryrush@attnet

Crystal Art
Kare specimens, gem-bone, cabs and rough
www.cnvsialan.us
e-mail: crystal@visionaryhealingans.com
Crystal Classics
Fine Minerals for every Collection
www.onystalclassics.counk
e-mank: orders@cnvstalclassics.coak

CyberRocks
Worldwide Minerals, Fossils, Fluorescems
www.ovberocks.com
c-mail: steven@ovberocks.com

Demineralia
High-guality & rare Madagascar specimens
www demmeraliacom
c-mail: mio@demineraliacom

Douglass Minerals
Ouahty Wordwide Affordable Minerals
www douglassminerals.com
e-mail: douglassminer»is@aoloom

Dragon Minerals
Afordable Minerals: VISA. MC, Paypal Ok
www.dragom-minerals.com
e-mail: steve®@dragon minerals.com

Edelweiss Minerals
Fine alfordable worldwide minerals
www cdelwessminerals.com
felin@edebs erssminerals.com

Fabre Minerals
High-Oualiny Worldwide Minerals
www, [abreminerals.com
c-mail: mineral@iabreminerals.com

Fine Mineral Show
Tucson, Houston & San Francisco shows
www finemineralshow.com
comail: Info@finemineratshow.com

Frank Daniels Minerals
Muscum guabty worldwide specimens
www [ rankDametsMinerals.com
e-mail: minerals@FrankDamelsManerals.com

GEMO Display Cases
Full line of glass display cabinets
waw, gemodisplays.com
e-mail: mfo@Egemaodisplays.com

TheGeoZone

Free data on Lost Mines of the Southwest
www, lhed ieoZ one.com
e-mail: comact@hetico/ one.com

Brice & Christophe Gobin
Fine Minerals from Afnca & Worldwide
www mineralsweb.com
e-mail: pomn@Club-intemetdir

H&P Minerals and Gems
Thumbnail and Miniatere-size Minerals
www hpminerals.com
e-mail: halpnor@iouisacomm.net

Heliodor

Fine minerals from the Eastern Hemisphere
www heliodor L.oom
e-maik: lena@hehiodor L.oom

Hummingbird Minerals
Fine Mineral Specimens for Collectors
www ummmingbirdmineral=.com
c-mail: humminghrdmnerals@hotmail.com

IC Minerals
Fine Minerals—Est. 1980—online since 1998
wwwICTminerals.com
e-mail: wmineral=@eanhlink_net

ltalianMinerals.com
Ouality Minerals from hah
& Worldwide
www HalianVinerals.com
c-mail: talianminerals@libero

Jewel Tunnel lmports
Indian & Wordwide Minerals Wholesale
www jeweliunnelcom
c-mail: jewellunnel@hotmail.com

Katy Rock Shop
Worldwide specimens for all colleciors
www katvrockshop.com
c-mail: kabhvrsiEvahoo.com

Key's Mineral Collection
kivashi Kiikumi
www kevsminerals.com
c-mail: keysminerals@kevsminerals.com

Lawrence H. Conklin
Over S0 vears selling fine minerals
www ] NConklincom
e-maik | HC@LHConklin.com

The Mineral and Gemstone Kingdom
Kelerence guide 10 minerals & gemstones
www minerals.net
e-mail: hershel@minerals.net

Mineralien Surselva
Fine Minerals from Switzerland
www mineralien-sursehvaile
c-mail: mfo@mineralien-surschade

Mineralium.com
Fine Mineral Specimens Worldwide
www Imineralium.com
c-mail: info®@mineralivm.com

Mineralman.Net
Fluorescent minerals, L'V lamps and more
www Mineralman. et
¢-mail: mineralmanusa@aol.com

Mineralogy Database
On-line User-Fmdly, | pto-date Mineral Data
htp:/ webmineral.com

Minerals Unlimited
Rare Species o Common Mincrals
www imineralsunhimited.com
e-mail: wendi@mineralsunlimited.com
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Minernet.it
Fine Specimens and a (ireat Sales Policy
W ITInermeLat
e-mail: info@minemelil

Minservice
Worddwide Classic & Kanties
WWWITINSCTV I C.O0m
e-mail; info@mail.minsenice.com

Museum Style Bases
consenative Fine Mineral Display
wwa museumstylebases.com
e-mail: lerrv@muscumsivichases com

0BG International Gems & Minerals
World-class mmerals for
World-class collectors
www.obgrocks.com

Pala International
Best in Worddwide Uems & Collecior Minerals
www, palagems.com
c-mail: john@palagems.com

Pauli Minerals
Wordwide mineral auctions
www.mineralspauli.com
c-mail: pauli@mineralspaulicom

Penn Minerals
Classic Pennsylvamia Minerals our Specialty
wwWWw,pennminerals.com
c-mail: SCarer@pennminerals.com

Keith & Mauna Proctor
Lollectors of fine worldwide minerals
www keithProctorcollection.com
e-mail: maunaproctor®@aol.com

SIBER+SIBER Lid.

High-quality minerals since 1964
www.siber-siberch
e-mail: siber-siber@bluewinch

Simkev Minerals
Cuality, Service, Price
WO W SR T TOMOUNITS, L OMm
www thefinemineralcompany.com

Spanish Minerals
Focused on Wholesale Spanish Minerals
www spanishminerals.com
e-mail: juan@spanishminerals.com

Spectrum Minerals

Colorful guality minerals. Cabingtl size.
www spectrumminerals.com
c-mail: wslogan@carolinarr.oom

The Sunnywood Collection
Bill and Elsie Stone
WWWSHIMYWDOdLcom
e-mail: mincrals@sunmywood.com

Top Shelf Minerals
Ouality minerals for advanced collectors
www lopsheliminerals.com
e-mail: greg@opshelfminerals.com

Trafiord-Flynn Minerals
\iordable Worldwide (Qualine Minerals
www. trafford-flynn.com
e-mail: info@rafiord-Myan.com

The Vug
A very extensive mineral link portal
www Ihe-vug.com
e-mail: Justin@the-vug.com

The Webmineralshop
specializing in Fine halian Minerals
www webmineralshop.com
c-mailkwebmimerals@liberoan

Wilensky
Fine Minerals for Advanced Collectors
www, wilenskyminerals.com
e-mail: stuwill@aol.com

Wright's Rock Shop
Fine Worldwide Minerals
www,wrightsrockshop.com
e-mail: wrightsr@ipa.net

YourMineralCollection
Worldwide aesthetic and svstemaltic
www vourmineralcollection.com
c-mail: info@yourmineralcollection.com
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P.O. Box 365602. HypE PArKk. MA 02136 (617)-361-8323

WWW ARGENTUMAUCTIONEERS.COM
SPECIALIZING 1IN MINERAL GEMSTONE HISTORICAL PAPER. MINING MEMORABRI

PROFESSIONAL AND CONFIDENTIAL VALUATION SERVICE MOMN-PROFIT DE-ACC

VISIT OUR WEBSITE TO VIEW CONSIGNMENTS!
L_I::-.I.il.'_l } ]I'_ill|,'|l|".. '\||||_,| JI“\,!1

Excalibur Mineral Corporation
Supplying rare minerals since 1974

Old classics, rare species, microprobed samples, meteorites,
thin sections, plus a full line of microscopes, Geiger counters, F'SsumeEB.CoM
our comprehensive phote-CD, UV lamps, and old and new BENITOITE.COM
books. Request a specific catalog or view our well-illustrated RN S IAVRA. - e

; : _ MINERALBOOKS.COM
website at www.ExcaliburMineral.com.
MINERALSHOWS,. COM

1000 N. Division St., Peekskill, New York 10566 MINERAL-AUCTIONS.COM
Tel: (914) 739-1134 « Fax: (914) 739-1257 * Email: info@excaliburmineral.com

Buy Back Issues Online

Always Something New! Ross C. Lillie

Specializing in the minerals of Eastern Europe and Southem llinois 7249 Woodlore Drive

See us at Tucson, Cincinnati, Springfield, Denver, Detroit.

West Bloomfield, M| 48323

Visit our website: i Tel/lFax: (248) 926-9929
Email:
OR m S mﬁ M/”Eﬂ Al S northstarminerals@mac.com

Furopean Show Calendar « Online Bookshop (German)
What's New In Minerals * Classified Ads * Back Issues

Christian Weise Verlag * Orlcansstrasse 6Y ¢ D-81667 Munich ¢ Germany
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'he long-continued
concentration of viSion
on an object tends to
produce a partial

paralysis of certain

functions of the brain.

— George F. Kunz
The Curious Lore of

Precious Stones, 1915

Choose your object wisely.

_ Rrla Shternational___

Palagems.com / CollectorFineJewelry.com
800-854-1598 / 760-728-9121
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