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A SPECIAL THANKS . ..

. . . To J. Richard and Roelle Harns of Calgary, Alberta, and to
F. John Barlow of Appleton, Wisconsin, for particularly generous
donations which made this issue possible. The Mineralogical
Record is self-supporting only to the extent of publishing black and
white issues; all color work must be paid for through donations. It
is only with the help of special people like the Harnses, Randy
Rothschild, John Barlow and others, that we can present minerals
the way they were meant to be seen. When you try to imagine what
the Arizona issues, the Tsumeb issue and this issue, to mention only
a few, would have looked like in black and white you begin to see
the true value of such contributions.

EXTRA COPIES of the GOLD ISSUE

Special offer: extra copies of the Gold Issue are available to bona
fide dealers and subscribers at $3 per copy postpaid (note $5 cover
price) for a limited time. This issue is probably destined to sell out
quickly, so we suggest you place your order as soon as possible.

SLIDE COMPETITION
Yes, there will be a Mineralogical Record Slide Competition at
the coming Tucson Show in February!
RULES
1. Anyone can enter, whether professional or amateur. In the last
few years we have not observed a noticeable difference in quality
between the professionals and the amateurs. This is no doubt due
to the fact that good mineral photography requires a lot of practice
taking mineral photos. Shooting scenery hardly helps at all.
Therefore the professional has little advantage. The only restriction
we are adding is that you must be a subscriber to the Record. We
will verify this before prizes are awarded.
2. You must mark the following on each slide:
a. Mineral name
b. Mineral location
¢. Your name and mailing address
3. Maximum of two entries per person.
4. All entries must be 35 mm slides in cardboard mounts.
S. Photos must be of minerals (not fluorescing).
6. The entrant must be the sole owner of copyright for the entered
slides, and by entering grants the Mineralogical Record permission
to publish the photo(s) at no charge.
7. Entries must be received by Monday, February 7, 1983. Entries
will not be accepted at the show . . . you must mail them.
8. Entries should be mailed to Slide Competition, ¢/0 Wendell E.
Wilson, 4631 Paseo Tubutama, Tucson, Arizona 85715.
9. No return envelope is required; all entered slides will be returned.
10. ENTRY FEE: This year there is a sort of entry fee: you must in-
clude a 5 x 7-inch glossy or semi-glossy print of each entered slide.
The prints will be assembled into an album which will be auctioned
off on Saturday night. In the white margin of the print bottom you
should write the name of the mineral, its location, and your name.
PRIZES First prize: $100 Fourth prize: § 50
Second prize: § 75 Fifth prize: $ 25
Third prize: $ 50
PROCEDURE

Twenty semi-finalist slides will be selected from those received.
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Selection will be based on composition, artistic quality, faithfulness
in representing the mineral, and freedom from technical flaws.
These twenty photos will be shown to show-goers, who will vote to
determine the winners.

FIRST ANNUAL TENNIS TOURNEY!
Hey, you can’t think about minerals a// the time, can you?
. . . Well, even if you can, vou shouldn’t. So why not enter the
First Annual Mineralogical Record Tucson Tennis Open? You'll
need a break from the hectic Tucson Show, and what better way to
spend it than making new friends and playing tennis with your min-
eralogical soul-brothers (and soul-sisters)? Besides, you will get a
super MRTTO T-shirt upon entering, which will be the envy of the
show. And you can come to the cocktail party afterwards. Purpose:
mostly just to have fun. If we pass break-even on the funds, so
much the better. See you there?
Date: February 7 and 8, 1983.
Place: Sheraton Pueblo Inn courts.
Categonies: Men’s and Women's singles, doubles, mixed.
For registration information contact:
Gale Thomssen
P.O. Box 1656
Carson City, NV 89702
702-883-2598
Registration deadline: January 1, 1983 . .
show week in Tucson.
Trophies will be awarded Saturday night at the show.

NOTICES

Died, Catherine (Susie) Davis, 72, (Davis Minerals, Tucson), of
pneumonia and congestive heart failure. During her 30 years in the
mineral business, Susie handled thousands of outstanding speci-
mens which found their way into museums and private collections
around the world. Her large personal collection of fine Mexican
and Southwestern specimens, carefully set aside one-by-one over
the years, was acquired by the Smithsonian in 1972.

Susie was born, the daughter of a miner, at Johnson Camp,

Arizona Territory, in 1909. Shortly thereafter her family moved to
Tombstone, where her father often took her with him to the mines;
from these early experiences her interest in mining and minerals
began to grow. In 1929 she moved to the mining town of Bisbee and
opened a flower shop. It was here she met and married Brooks
Davis. They moved back to Tombstone where Brooks became
superintendent of mines for the Tombstone Development Com-
pany, and was elected Mayor of Tombstone in 1936. In 1942 they
moved to Tucson. Susie opened a leather shop, and she and Brooks
became part owners of the Old Yuma mine nearby. After a few
years her strong love of minerals won out, and Davis Minerals was
opened in the early 1950’s. Brooks passed away in 1974, but Susie
remained in the wholesale mineral business until her death. Her
local interest was the Arizona-Sonora Desert Museum, and she
regularly added specimens to the museum’s collection.
Died, Curt Van Scriver, 26 (Golden States Minerals), in an auto ac-
cident while traveling from Tucson to Phoenix. A freeway pile-up
of eleven cars and four tractor-trailer rigs was caused by a sudden
dust storm.

As the son of Brad and Nancy Van Scriver (Van Scriver
Minerals) and grandson of Beth Gordon (Beth Gordon Minerals),
Curt was a third-generation mineral dealer. He accumulated many
fine specimens in his personal collection, traveled the world as part
ol his business, and was well known for his mining ventures in Mex-
iIco (particularly the San Francisco mine in Sonora). Many extraor-
dinary specimens passed through his hands to fortunate curators
and collectors; and yet he was happy to share his time and en-
thusiasm with even those whom he knew could not afford such
pieces. His cheerful, good-hearted nature and his love of minerals
were endearing to all who knew him. W.D.P.,W.E.W,
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by Wendell E. Wilson
P.0O. Box 315565
Tucson, Arizona 85740

Collectmg

M1n1

Memorabilia

5

and Ron Bentley
309 Irvin Drive
Midland, Texas 79701

hen collecting fever strikes, it is sometimes not limited to
mineral specimens alone. The romance and history that sur-

round the winning of such minerals as gold from the earth will
lead susceptible collectors inevitably into the realm of mining

memorabilia.

INTRODUCTION

Those of us who have what is termed the “collector instinct”™ are
vulnerable to becoming interested in an ever-widening range of
fascinating acquisitions, and must guard constantly against such
temptations. Undoubtedly a large proportion of mineral collectors
(perhaps all of them?) already collect other things, or have done so
in the past, or would do so in the future if they could afford it.

The most tempting areas of expansion for the mineral collector
are those fields closely associated with minerals in some way,
especially mining, inineralogical research, and related books. After
all, most people reading this already have a hefty collection of the
Mineralogical Record stashed away. And in times when mineral
funds are low, the collector can console himself through the acqui-
sition of items in less expensive fields of collecting. For example, a
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respectable collection of miners’ lamps or mining antiques can cost
less in total than a single mineral specimen! On the other hand,
well-funded collectors may wish to round out their decorating with
a wider variety of collectibles. Rare mining and mineral books,
original art, or exceptional related antiques can cost huge sums of
money and represent a worthy challenge for anyone.

The particularly strong sense of romance and adventure which
surrounds the mining of gold has induced many collectors to ex-
pand in that area. Perhaps the most difficult aspect is distinguishing
between gold mining memorabilia and similar items related to the
mining of other metals and matenals. One can pursue provenance
and authenticity with dogged relentlessness and zeal, or one can
decide to not worry too much about the problem . . . if a copper-
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mining item somehow sneaks in, no matter. In either case it will be
a satisfying, challenging and fascinating road to travel. But
remember: anything worth money can be reproduced and faked.
Reasonable efforts at self-education are the responsibility of every
collector, and will help him avoid being stung by fakes.

Listed below are the general categories into which most gold min-
ing memorabilia fall, and a short discussion of each. But don't feel
limited by these. There are always new areas and unrecognized
treasures to be found.

The advertisements shown here were taken from various turn-of-
the-century publications; a date has been added to each for
reference.

Prospecting Equipment

The well-equipped gold prospector of the mineteenth century
used a wide variety of items, virtually all of which are now desirable
as collectibles. Old photos commonly show men leading mules
heavily loaded down with picks, shovels, pans for panning, can-
teens and cooking utensils. Probably also included were pocket-size
scales for weighing gold, and perhaps even a portable chemical
analysis kit. A compass and a hand lens rounded out the prospec-
tor’s gear. A few rare prospectors even carried commercially made
divining rods designed to find gold.

Figure I. Balance scales for weighing gold; clay
crucibles and cupels used in assaying; assayer’s
ailcohol lamp; empty mercury flask (mercury
was used to collect fine gold by amalgamation).

Except as noted, all photographed items are
from the collection of Wendell Wilson.

Assaying Equipment

Once a promising occurrence had been found, the prospector
commonly took samples to an assayer in order to determine just
how rich his ore was . . . if indeed it even contained gold. These
days, entire assay offices have been reconstructed in museums such
as the Anizona Historical Society in Tucson, and no item is too
small to be uninteresting. Assayers used larger, table-model scales
which are enthusiastically hunted by today’s collectors. Reagent
bottles, mercury flasks, mortars and pestles of all sizes, assay
crucibles, office signs and even assay ovens are collected.
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E.H.SARGENT & CO.,Chicago.

Brown's Manual of Assaying.

C

P

ESTABLISHED 1852.

‘JOVYNYNS SNMOYSE

WESTERN AGENTS, Henry Troemner's Fine Balances and Woeights,
hemical Apparatus, Pure Chemicals, Assaying Material.
Send {or our new catalogue this

Just out Mention

1897

Many new f(eatures
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Mining Equipment

Placer mining on a scale larger than one-man panning generally
involved the construction of sluices, rockers and other devices
designed to concentrate the gold. Though collectible, such items
have only rarely survived and are almost impossible to authenticate.
Underground mining required a far wider range of tools, gadgets
and supplies. Picks, sledge hammers and hand-drill steel bars were
used first, and later came the power drills which, though large, are
still sought as collectibles. Blasting equipment and supplies include
fuse, powder and dynamite boxes, blasting cap tins, cap crimping
and fuse cutting pliers, and plunger-type detonators. Mine bells and
the bell signal sign that accompanied them (giving the bell code for
signaling the elevator operator) are particularly desirable items.

- = . ==
. ~ 58
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Figure 2. (left to right) Miner’'s canary cage
(canaries were used for gas testing); heavy span-
ner for adjusting pneumatic rock drills (marked
“COPPER QUEEN,” used in Bisbee, Arizona);
glass insulators for underground wiring (left
one, green, is marked “JEFFREY MINE IN-
SULATOR"; right one, purple, is marked
“CALIFORNIAT); geologist’s rock hammer,
miner's picks, and (behind) Hercules powder
box.
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HERCULES

BLASTING CAPS

Figure 3. Blasting paraphernalia (lefr ro right): electric blasting wire; brass fuse cutter-crimper (Don
Olson collection); rectangular blasting cap tins; hand sledge and hand steel for drilling blast holes;
round blasting cap tin; dynamite tubes (with wooden dowels inside); and (behind) Atlas powder box.

Even the heavy equipment such as steam engines, headframes, cars; there existed numerous types of mule equipment including

elevators, and especially ore cars and buckets are being hauled off collars, harnesses, and even lamps worn on the mule’s forehead
for display in a mining museum or a collector’s back yard. Supply Fire-fighting and rescue equipment are also collected.

wagons, ore wagons, mucking machines, electric mine train engines Milling Equipment

and specialty cars are all of value. For many vears preceding the ad- A sizeable mining operation eventually justified the construction
vent of power equipment underground, mules were used to pull ore of a mill on the site in order to process the ore into bullion. Prac-

THE GENUINE AMERICAN BRANDS. GOLD ano SILVER MEDAL
BLASTING CAPS.

STRONGEST ana BEST MADE.

Manufactured by

THE METALLIC CAP MFe. Co.,
271 Broadway, NEW YORK,  N. Y, U S. A

Electric Blasting Apparatus.. ...

VICTOR ELECTRIC PLATINTM FUSES.

Superior to all others for exploding any make of dvnamite or
blasting powder. Each fuse folded M]nnmuh and pac ked in neat
paper boxes of 50 each. All tested and warranted. Single and
double strength, with any length of wires

BLASTING MACIIINES.

The strongest and most powerful machines ever made for Electric
Blasting. They are especially adapted for snbmarine blasting, larg
railroad gquarrving, and mining works

VICTOR BLASTING MACIIINE.

Fires 5 to 8 holes ; weighs only 15 pounds, adapted for prospecting,
stump blasting, well sinking, etc.

Leading and Connecting Wire, Battery Testers,
Insulating 1Tape, Hl:ut'llu. (Caps. Etc.

wnpics JAMES MACBETH & CO., 128 Maiden Lane, New York City.
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TIPPLES, SCREENS, LARRIES,
MINE CARS, WHEELS, CAGES.

Plans and Estimates

THE NILES MINE AND MILL SUPPLY CO.,

Niles, Ohio, U. S. A.

by Competent Engineer.

i
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Figure 4. Miners’ caps: hard rubber and leather

cap with candieholder attached; soft canvas cap
with “Sunshine”™ lamp attached; and (behind)
Hercules powder box.

Figure 5. Miners’ candleholders: (rop left) steel
candleholder with cast brass collar; (rop right)
copper-plated Yamey candleholder salesman’s
sample; (center) silver-inlaid steel candleholder
dated 1910; (left) patented folding candle-
holder; (borrom left) Lindahl candleholder with
brass match-safe handle and old matches; (bot-
tom right) fancy steel candleholder, Ted
Bobrink collection; (right) unique folding
candlestick from the Cripple Creek, Colorado,
area, Ken and Betty Roberts collection.
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tically everything in an old mine mill has value today. Most are
large items such as rock crushers, stamp mills, amalgamating
tables, slag cars and even waterwheels. Ingot molds are among the
few conveniently small milling collectibles.

Blacksmith Equipment

Sizeable mines also employed a blacksmith to keep drills sharp
and for the manufacture or repair of whatever miscellaneous min-
ing equipment was required. Blacksmith tools, anvils and charcoal
pots are usually considered mining collectibles if they can be
reliably traced to a specific mine.
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Lighting

As everyone must know by now, the collecting of mine lighting is
among the most popular areas of mining memorabilia. Perhaps the
most common such device in the American West was the candle-
holder, of which there are literally hundreds of different types and
styles. Dozens of candleholder designs were patented, and many
one-of-a-kind examples exist as tributes to the metalworking skill of
early blacksmiths. Exotic examples such as folding models or
models with intricate designs or silver inlays quickly bring several
hundred dollars on today’s market, and make fascinating display
items. The boxes in which mine candles were shipped, and even the
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old tallow candles themselves are nice pieces to have as well.

Carbide cap lamps were also used in gold mining, and there exists
an enthusiastic fraternity of specialists in such lamps. Over 50
brand names are known; the most common by far are Justrte,
Auto-Lite and Guy's Dropper. Some brands are extremely rare,
with only one or two examples known to exist, and others are of
such fascinating shape or construction as to make them particularly
desirable. Names such as Maumee Duplex, Hansen Dry-Lite, Ever-
Ready, Funk Brothers, Pathfinder, Squarelite, What Cheer, and
Abercrombie & Fitch cause great excitement. Carbide cans, spare
lamp parts and miners’ hats are associated collectibles.

The other types of mine lighting such as Sunshine lamps, oil-wick
\amps, safety lamps, and European-style lamps are less collected as
gold mining items, though many were undoubtedly used as such.
Some mines were even so advanced as to use electric lighting and
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Figure 6. Rare carbide cap lamps: (rop row, left
to right): Ever-Ready, Woll, Grier Brothers,
Pathfinder. (botrom row, left 1o right): Gem,
Hansen Force Feed, Zar, Lu-mi-num.

Figure 7. Miscellaneous lamp types (top row,
left to right): safety lamps, Hughes Brothers
superintiendent’s Davy lamp; J. Davis & Sons
Ashworth-Hepplewhite-Gray safety lamp in
brass; American Safety Lamp & Mine Supply
Company lamp with sight-indicator for reading
methane concentration; Hughes Brothers Clan-
ny lamp; aluminum “baby Woll™ safety lamp.
(bottom row, left to right): German frog lamp
dated 1878 and made by W. Bilbring; United
Mine Workers of America oil-wick cap lamp;
French lenticular lamp with rooster stopper;
Trethaway oil-wick cap lamp; frog lamp made
by Henry Boker.

telephones underground; the glass insulators for stringing wire, and
the old mine telephones are found in a number of collections.
Surveyors used special lamps of various types, both oil-burning and
carbide-fueled, and these are extremely rare today.

Instruments

Mine surveying instruments such as the theodolite, the transit
and the large surveying compass are elegant and expensive antiques.
These finely crafted devices, made of brass and lenses with in-
numerable intricate and delicate parts, are revered along with
antique microscopes and goniometers as among the finest of min-
ing collectibles.

Photographs
There are major historical museums today devoted in large par
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'QAFETY - LAMPS

OF ALL TYPES.
Lamp Repairs.

EVERY LAMP GUARANTEED PERFECT.

HUGHES BROS., Manufacturers,
Successors to W. S. HUGHES,

Formerly Supt. Even Thomas Werks, Aberdare

420 N. Main Ave., SCRANTON, PA.

1898 & SEND FOR PRICE LIST.

to the collecting and preserving of antique photographs. Scenes
which are identified as to location are best, and underground scenes
of mining are among the more difficult to acquire. This is easy to
understand when one considers the bulky and delicate equipment
used by photographers around the turn of the century.

Early photographs such as daguerreotypes (invented in 1839) are
particularly valuable because there was no negative or print in the
modern sense . . . the exposed plate became the one and only fin-
ished picture itself. Original prints from glass-plate negatives are
also quite valuable, depending on scene, documentation and pres-
ervation. Modern prints from old negatives are worth very little.

Stock Certificates

The collecting of stock certificates (cancelled or representing
defunct companies) is a thriving specialty these days. Certificates
are valued primarily for attractive or spectacular artwork and the
presence of interesting engravings of mining scenes. Stocks from
California gold mining regions are eagerly sought; rarity and condi-
tion are factors in determining their value. Sometimes the signature

of a historically famous person on the certificate boosts its value
even further.

Other Paper

The collecting of paper items in general is increasing as people
search for enjoyable specialties where prices are still relatively low.
Items such as claim papers, assay reports, mining equipment pur-
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chase orders, mine supply catalogs, company-printed money and
advertising items are all attracting attention. Among the more
historically valuable paper items are the diaries of miners in famous
mining areas, and their letters home telling about their success or
failure in the gold fields.

Coins and Bars

During the gold rushes there was a currency problem: more gold
was being mined than there was paper money and government
coinage to give in exchange for it. This caused difficulty for mer-
chants and miners alike, because they had to use the raw gold nug-
gets and dust, of unknown purity in many cases, as currency. Beer,
liqguor and other essentials were often bought and paid for with a
pinch or a handful of gold dust. Accordingly, it was common prac-
tice for storeowners to hire clerks and bartenders by the size of their

Figure 8. Paper collectibles (left ro right):
original catalog of the gold collection of
Georges de la Bouglise (1911) (to be sold at the
next Record auction, donated by Harvard
University); postcard scenes from the famous
Cripple Creek district in Colorado (Ron Bentley
collection); old stock certificate from the Alaska
United Gold Mining Company; mining scenes
illustrated in Harper’s Weekly on April 24,
1869; books on gold mining.

Figure 9. Gold bar, about 10 ounces, from the
Harquahala gold mine in Maricopa County,
Arizona; Smithsonian specimen,
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hands! To the rescue came private minting companies who, during
the height of a rush, would smelt, assay and render into coins and
bars the gold which miners brought them. Commonly such pieces
have the weight, fineness and coining company stamped into them.
Gold bars marked with the names of famous mines (having on-site
equipment for smelting and casting) are also among the most loved
of gold mining collectibles. Unfortunately the prices of such items
are usually far beyond the reach of the average collector; values of
$5000 to $50,000 are not uncommon for “private gold,” and at least
one coin (an 1851 Augustus Humbert) sold for half a million
dollars in 1980.

General Collectibles
A huge number of items more or less closely related to gold min-
ing are finding a home in collections. Souvenir bottles showing

The Mineralogical Record, November-December, 1982




Figure 10. Commemorative silver spoons with a
mining theme (left ro right): shovel-shaped
spoon dated 1915; spoon marked “Deadwood
S.D." and showing a miner's shovel, pick,
bucket and gold pan with nugget; spoon from
Colorado showing a prospector panning for
gold; spoon marked “El Dorado 49" and
“Sutter’s M." showing gold miner; spoon
marked “Lead S.D.” and showing a miner. Earl
Bentley collection.

Figure Il. Mining tokens and medals backed by
a stock certificate from the Plymouth Consoli-
dated Gold Mining Company. Ron Bentley col-
lection.

mining scenes, old whiskey and medicine bottles dug up at ghost
town sites, and old tobacco tins found underground are gaining
favor. Commemorative silver spoons sometimes depict miners and
mining equipment. Saloon paraphernalia is a collecting domain
unto itself, and includes gambling equipment, saloon paintings of
exotic nudes, and even complete bars and back-bars. Mining com-
panies sometimes issued small brass tokens redeemable at the com-
pany store for blasting caps, powder and other items. Miners’ lunch
buckets are a recognized item of mining memorabilia. And authen-
tic leather pouches or *pokes” for holding gold are prized in a
number of important collections.

Mining Art

The collecting of original mining art, whether old or recently
done, is among the most expensive and challenging areas of collect-
ing. Mining scenes are a legitimate part of Western Art, along with
the better-known depictions of cowboys and savage Indians. Un-
fortunately, mining would come and go rapidly, and would com-
monly take place underground where the light was bad. Most artists
found it far more convenient to set up their easel on the open
prairies or the sunny mountainsides, rather than the raucous and
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sometimes dangerous mining camps and mines. Nevertheless a wide
range of fine art was produced, from published engravings to large
oil paintings. Most collectors will find that at least the published
engravings, from old periodicals such as Harpers and Frank
Leslie’s llustrated Newspaper, are within their budget. Artwork
depicting actual specimens must usually be commissioned from
working artists, though such paintings make fine additions to any
mineral room. Paintings depicting mining scenes and still lifes of
mining equipment can also be commissioned, and prices will de-
pend upon the quality of detail and skill, and also the professional
stature of the artist.

Books and Publications

A worthy project for the wealthiest of collectors would be the
building of a gold-oriented library . . . and there are enough dif-
ferent books and publications known to fill a great deal of shell
space. But even the collector on a modest budget can indulge in
some very interesting reading. Of the hundreds of titles that have
been published, only a few are listed here in the bibliography.

Field Collecting for Mining Memorabilia
Yes, it is possible to collect your own memorabilia in the ﬁgld, in
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Figure 12. *“Miners and Puddlers Long Cut
Smoking Tobacco™ can, Ken and Betty Roberts
collection.

virtually the same manner as mineral collecting in the field. Coliec-
tors generally do some library research first to pinpoint likely
targets. Mines most liable to contain untouched collectibles are
those which are nor known mineral specimen localities frequented
by mineral collectors. Also, remember that items left in the mine
will not date to much earlier than the closing of the mine, so even if
a mine has a long and early history, it will not contain much if it
was worked up to recent times. Mines in more inaccessible areas are
less likely to have been picked over by hikers, backpackers and ex-
ploring mineral collectors.

Of course, problems with obtaining permission are identical to
those for mineral collectors. But a mine which was closed in the late
1800’s and never reopened may well have reverted to state or federal
land. Many treasures for the collector still exist underground if he is
willing to take the necessary trouble and brave the dangers of aban-
doned mines. More and more collectors are doing so these days. It
is not uncommon to hear of old mines being stripped to the bare
rock of equipment, headframes, ore cars, even mining timbers for
displays! Care and common sense in the dangerous underground
environment will distinguish the true collector from the vandal or
the accidental fatality.
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Nova Scotian Gold

by D. J. Mossman
Department of Geology
Mount Allison University
Sackville, New Brunswick, Canada EOA 3CO

W\ Tot to be technical about it, the gold of Nova Scotia lies in thin

spidery threads of quartz wandering through the deep mass of
bedrock and creeping to the surface here and there. Where two veins
meet or cross there may be a rich pocket of gold nuggets and dust,
plain to be seen if the junction happens in the bed of a shallow
stream.”

INTRODUCTION

Many of the men who flocked to California after the discovery
of gold there in 1848 were Nova Scotian seafarers and adventurers,
Some remained in California. Others headed for Australia in 1851,
and from there to New Zealand in 1858. A few may have returned
to North America in time to join the tail end of the rush which
began in 1857 to the “Cariboo” gold fields of south-central British
Columbia. Such was the circuit of events which led to the exploita-
tion of some of the world’s great alluvial gold fields prior to the
Klondyke rush in 1896.

The quest for gold in Nova Scotia by early French explorers in
the mid-1600’s is reflected by names of prominent geographic
features like Cap d'Or and Bras d’'Or. However, it was not until
1860 that John Pulsiver and his Indian guide located substantial
amounts of auriferous quartz boulders about 15 miles from the
coast, near Tangiers on the eastern shore near Halifax (Fig. 1).
Since that year the mining of gold in Nova Scotia has continued in-
termittently up to the present. However, only a small portion has
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Footsteps on old floors — The Lost Gold of Kejimikuwjik

by Thomas H. Raddall (1968)

been won from alluvial workings. Most of the gold has been recov-
ered from favorable structures in the so-called *Meguma group” of
metasedimentary rocks.

OCCURRENCE OF GOLD IN THE MEGUMA

The Meguma group is a tremendously thick sequence of meta-
sedimentary rocks prominent in the southwestern half of Nova
Scotia. Slate of the Halifax formation is the dominant rock type of
the upper Meguma, whereas quartzites (meta-sandstones) charac-
terize the underlying Goldenville formation. Altogether, cross sec-
tions in excess of about 40,000 feet have been measured (Prest,
1915) and on the basis of sparse graptolite fauna a Cambro-
Ordovician age is assigned to the rocks. Regional metamorphism in
the Meguma ranges from greenschist to almandine amphibolite
facies, modified locally by contact metamorphism due to intrusions
of Devonian granite. Taylor and Schiller (1966) report that the
gold-quartz veins are confined to the areas of greenschist facies
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metamorphism. However, other workers (e.g. Douglas, 1948) have
suggested that the granite in some districts is responsible for helping
localize the gold on the grounds that anticlinal fold limbs nearest
granite are usually more abundantly metallized.

The major east-northeast trending anticlines and synclines,
which have deformed the Meguma metasediments (Fig. 2), in turn,
have minor cross folds superimposed upon them. However, it was
early established by Dr. Eugéne Rodolphe Fanbault (Fig. 3) that
the gold-bearing veins bear little relationship to the minor folds,
being instead related mainly to the east-northeast trending series of
major folds. He further determined that most of the gold quartz
veins occur in slate beds in the Goldenville series; that many gold
districts are located on anticlinal domes, and that interbedded veins
are richer at, and near intersections with, “angulars” (branching
veins) and in rolls or minor folds (Fanbault, 1899).

The name Faribault is, for good reason, intimately associated

Figure 1. Auriferous quartz; “Nigger” lead,
Tangier, Halifax County. Height of specimen, 4
15. 3 T > inches. Gold occurs as a coarse mesh in milky
F 4

)

rd

By ¢ GULF OF ST. LAWRENCE

quartz between iwo slaty layers; one folded slaty
layer dips towards viewer. Arsenopyrite crystals
are present on the reverse side of the specimen.
Possibly it was the discovery of specimens like
this by John Pulsiver that started Nova Scotia’s
gold rush in 1860. Specimen is housed at the
Geological Survey of Canada, Ottawa. Photo
by Dan Maruska, G.S.C., Ottawa.

ATLANTIC OCEAN Figure 2. Map showing the extent of the
Meguma metasediments in Nova Scotia and the
pattern in which they are folded. Pattern of
clinal axes; black areas are Halifax formation

B HALIFAX FORMATION slate (modified after Cooke, 1973).

] GOLDENVILLE FORMATION
KILOME TRES

MILES

with Nova Scotian gold. In his Autobiographyv and Bibliography
(Faribalt, 1944) he includes among his maps “. . . surveyed in the
field and prepared for publication . . .” a total of: 47 geological
maps and sections of the gold mining region on a scale of | inch to
| mile, and 42 detailed geological plans with structural sections on a
scale of 250 ft. and of 500 ft. to 1 inch (see also Johnston, 1961).
The locations of the areas mapped are included in the index map
(see Fig. 4 and Table 1) prepared by Gregory (1975).

Faribault’s work has withstood the tests of time, for modern
mapping methods have modified little of either topographic details
or geological features shown on his maps. He was the first to

Figure 3. Photograph of Dr. Eugéne Rodolphe
Faribault (1860 to 1953), geologist with the
Geological Survey of Canada responsible for
monumental studies on Nova Scotian gold. The
photograph was taken at Bear River, Nova
Scotia, in September of 1925. The anticline is on
the east side of the river, below Bear River
village. Dike of diabase (dark band at right)
conformable on the north limb, but intersecting
the strata on the south limb (out of photo) at a
low angle. Geological Survey of Canada photo-
graph 68906.
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Table I. List of gold producing areas in Nova Scotia (modified
after Gregory, 1975). Additional localities where gold mining or
prospecting have occurred since 1850 are given by Graves (1976).
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Gold Area

County

Yield of ounces
1862-1974

Ardoise

Beaver Dam
Blockhouse
Brookfield
Canbou

Carleton

Central Rawdon
Chegoggan
Chezzetcook
Clam Harbour
Cochrane Hill
Country Harbour
Cow Bay
Cranberry Head
East Rawdon
Ecum Secum
Elmsdale

Fifteen Mile Brook
Fifteen Mile Stream
Forest Hill

Gays River
Goldenville

Gold River
Harrigan Cove
Isaac Harbour
Kemptville

Killag

Lake Catcha

Hants
Halifax
Lunenburg
Queens
Halifax
Yarmouth
Hants
Yarmouth
Halifax
Halifax
Guysborough
Guysborough
Halifax
Yarmouth
Hants
Halifax
Halifax-Hants
Queens
Halifax
Guysborough
Colchester
Guysborough
Lunenburg
Halifax
Guysborough
Yarmouth
Halifax
Halifax

-

966
3,588
43,041
91,381
190
6,744

-
53
1,192
9,959
1,242
118
13,494
1,275

I

880
19,740
25,102
2,137
210,152
7,751
7,946
39,654
1,851
3,504
17,951

29
30
3]
32
13
34
35
36
37
18
39
40
41
42
43
44
a5
46

-
!

48
49
50
51
52
53
54
55

56
57
58
59
60
61

Lake Charlotte
Lawrencetown
Leipsigate

Little Liscomb Lake
Lochaber

Lower Caledonia
Lower Seal Harbour
McKay Settlement
Mill Village

Miller Lake

Molega (Malaga)
Montague
Moosehead
Mooseland

Moose River

Mount Uniacke
Oldham

Ovens

Pleasant River Barrens

Renfrew
Salmon River

Scraggy Lake (Gold Lake)

South Uniacke

Tangier

Upper Seal Harbour

Voglers Cove

Wagamatkook
(Middle River)

Waverley

West Caledonia

Westfield

West Core

Whiteburn

Wine Harbour

Halifax
Halifax
Lunenburg
Guysborough
Halifax
Guysborough
Guysborough
Hants
Queens
Guysborough
Queens
Halifax
Halifax
Halifax
Halifax
Hants
Halifax
Lunenburg
Lunenburg
Hants
Halifax
Halifax
Hants-Halifax
Halifax
Guysborough
Lunenburg

Victoria
Halifax
Queens
Queens
Hants
Queens
Guysborough
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recognize that many of the most productive gold veins of Nova
Scotia take the shape of a saddle on the axes of anticlinal folds of
interbedded quartzite and slate. He strongly promoted the concept
of deep mining for he believed that other hidden saddle reefs
underlie those exposed in outcrop.

A landmark paper by Keppie (1976) presents a structural model
that goes a long way towards successfully predicting regional occur-
rences of gold in dilation zones formed during folding. The success
of this model is taken as strong evidence supporting Faribault’s
concept of a close association of the gold with the first and major
phase of deformation of the Meguma. A regional compilation of
gold and other metallic mineral occurrences in the province is an
important new contribution by the same author (Keppie, 1979).*

On a local scale Faribault established three main structural forms
in which Nova Scotian gold occurs: (1) Interbedded veins; (2) Cross
(fissure) veins; and (3) Angulars (Faribault, 1913).

Interbedded veins are in many cases traceable over 1,000 feet
along strike and possess distinguishing characteristics such as color,
texture and distribution of sulfides. Ideally, the veins take the form
of saddles thrown over the axial planes of folds. Interbedded veins
developed as a result of the deformation of intimately interlayered
competent and incompetent strata. Thus near the apex of the fold,
or a dome as the case may be, the greatest potential for develop-
ment of gold exists. Variations on this theme are many, all
thoroughly documented by Faribault (in Malcolm, 19i2). Thus in
many gold districts auriferous veins occur only on one limb of the
anticline, that being the one with the higher dip (generally the south
limb). The Oldham district is unusual in that it is a symmetrical
dome, wherein the veins form ellipses.

Crenulated structures are common (Fig. 5). In some instances
where a vein is enlarged, for example at a corrugation (an exag-
gerated crenulation) a roll-type structure is developed which is com-
monly enriched in gold. Such a structure is highly individual and
may give rise to rich ore shoots, the distribution of which is appar-
ently never the same in any two gold districts (Malcolm, 1912).

Cross (fissure) veins. These characteristically trend parallel to,
and dip toward the center of, the nearby folds. The Libbey and
Leipsigate are among the largest cross veins of their type. Each pro-
duced considerable amounts of gold. The Libbey fissure vein of the
Brookfield gold district averages 14 inches thick but characteris-
tically swells to 150 inches where it intersects interbedded veins. It
was worked over a length of 2000 feet and to a depth of 1000 feet.
The Leipsigate vein in the gold district by the same name (see Table
1) vanes from 12 inches to 15 inches wide (Faribault, 1904) and is
believed to have a strike length of about 9000 feet.

Angulars (cross fractures). Branches from the main veins were
called angulars, and their manner of distribution was the subject of
very close attention by the miners. In particular the distribution of
angulars on domal structures was believed closely dependent on
local structures and on rock types.

GOLD PRODUCTION IN NOVA SCOTIA

In the words of Walter H. Prest (1915), “Nova Scotian gold has
come from small mines and mills. The narrow rich paystreaks, easy
to raise money for and cheap to work, have been the salvation of
gold mining in Nova Scotia. This is the country of the small
capitalist; but undoubtedly the profit on the capital invested has
been as high as in any gold mining country in the world.”

After the experiences of California and Australia, entrepreneurs
were not lacking in Nova Scotia. During the 30 years or so follow-

* Mineral Occurrences Data (MOD) cards on file in Nova Scotia

Department of Mines provides additional information on 102 gold
occurrences in the province.
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Figure 5. Sterling “barrel” vein, Acadia Gold
Mines, Oldham, Halifax County, Nova Scotia.
Specimen is 4 x 8 x 8 inches. Note crenulations
(due to axial plane cleavage) at the top of the
specimen around the circumference of the (par-
tially dragged) fold. Gold is contained in cross
fractures and as disseminated specks in the
quartz, and as small specks and paitches inter-
grown with the sulfides. Specimen G.S.C. 10329
housed in Geological Survey of Canada, Ottawa.
Photo by Don Maruska.

Figure 6. Gold from Baker's mine, Oldham,
Halifax County, Nova Scotia; the specimen is 3
inches high and shows metasedimentary layer-
ing: a trace of iron pyrite occurs in the slaty
layers and, to a lesser extent, in the quartz. The

specimen is housed at the Geological Survey of
Canada, Ottawa. Photo by Dan Maruska.
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Figure 7. Gold from the beach, Crook Cove,
near Seal Harbour, southeast of Goldboro,
Gaysborough County, Nova Scotia. (Shown on

16,112 tons of ore yielding 22,967 oz. Au for an aver2a* =rade ol
1.4 oz./ton (Malcolm, 1912). (See Fig. 6.)

The above data are characteristic of the type of mining carried
on. Government statistics of gold production in the province from

Isaac’s Harbour Map, Geological Survey of
Canada Map #381 |E. R. Faribault]); the 1862 to 1910 show that 2,080,403 tons were mined yielding 919,046
't 2 e ‘;._- .":Ir‘n _ h ' v -

specimen is about 24 inch in diameter. F. Ebbutt . O |
: ' . 1 ".-*_. > 2 Jf 4 1 & oy i - ‘. { "xi - " ‘
National Museum of Canada, Mineral Science e | - N - »

Collection; specimen N.M. 35437 housed at the A

Division, Ottawa. The black mineral is
sphalerite. Specimen is probably from the
“Donkin-John Bull®™ belt (Malcolm, 1929).

Photo by D. J. Mossman.

ing the initial strike, miners were hard at work sinking shafts and
drifting on bedrock discoveries.

The high tenor of ore mined in the early days is of course due to
the selective process of highgrading, and of working in confined
spaces in order to recover “pockety” gold. And, like most old gold
mining areas, the record for Nova Scotian gold is replete with
mouth-watering numbers which describe rich finds. Thus, isolated
pockets containing as much as o0 oz. of gold were reported, as for
example, from the Hay lead at Oldham, while at the West Lake
mine nearby one batch of 13 tons of ore yvielded 234 oz. (Malcolm,
1912).

Most of these early mining operations would count as little more
than holes in the ground in the present age of earth moving.
However, there were notable exceptions. The Sterling “barrel” lead
at Oldham was worked to a depth (on the average incline of about
36°) of over 1500 feet, with ore averaging (in 1909) 2.88 ounces of
gold per ton (Malcolm, 1912). (The term “barrel” was used, as at
Oldham and Waverley, to describe extreme development of

crenulation structure.)

The substantial tonnages recovered and the accompanying
grades pretty well confirm Faribault’s conviction that the exposed
Bendigo-type saddle reefs in Nova Scotia are part of a pattern
repeated at increasing depths. Official returns from the mill of the
Oldham Gold Company between the years 1885 through 1894 list
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Figure 8. West exposure of Ovens anticline,
looking east. Auriferous white quartz veins are
drag-folded towards the axis in the Halifax
slates. Note the “cross vein" in the foreground
which offsets the “interbedded”™ veins. G.S.C.
photo #138501 by L. M. Cumming (Sept. 1953).




oz. Au for an average grade of 0.45 oz./ton (Malcolm, 1912). More
recently Boyle (1966) has given the figure of 0.35 oz. Au/ton as the
average grade of deposits mined to date in Nova Scotia. This figure
exceeds the traditional average grade of several large Canadian pro-
ducers, (Kavanagh, 1980).

Placer operations never accounted for more than a very small
portion of gold recovered in the province (Fig. 7). However, the
discovery, in July 1861, of the yellow metal in beach gravels at “The
Ovens” helped to get things going (Fig. 8). The Ovens, a small sum-
mer resort near the port of Lunenburg, was never a big producer.
However up until about 20 years ago the then owner-proprietor,
Oscar Young, continued to “rock for gold” in a small way, accord-
ing to his good sense of time, and tide, and season (Fig. 9). Some of
his rewards are to this day proudly displayed in the local museum at
'he Ovens.

A rather large-scale program began in 1962 to search for alluvial
gold off the coast of Nova Scotia. However, despite a subsequent
optimistic report (Libby, 1969) of 42 million cubic yards of “pay
dirt” concentrated in two areas, one offshore The Ovens, and the

other offshore Isaacs Harbour, little serious follow-up work has
been done.

GOLD AND ASSOCIATED MINERALS
A paragenetic study of the ore minerals in Nova Scotian gold
mines (Harrison, 1938) indicated a three-stage sequence: (1) arseno-

Figure 9. Photograph from an old postcard (ca.
1940) showing Mr. Oscar Young “cradling” for
gold at the Ovens Natural Park. A tourist at-
traction now for many years, the park takes its
name from several “blow holes”™ in cliffs
(background) partly excavated by ocean wave
action, and partly by former mining activities.
At most no more than several thousand ounces
of gold have ever been recovered from “The
Ovens.”

Figure 10. An arsenopyrite crystal 1% inches in
diameter in “whin" (Goldenville meta-sandstone)
from near the Montague mine, Waverley,
Halifax County, Nova Scotia. The specimen
was collected by R. Thorpe, Geological Survey
of Canada. Photo by Dan Maruska, G.S.C.,
Ottawa.

pyrite-pyrite, (2) quartz; (3) sulfides, including galena. More recent
work by Graves (1976) shows that the auriferous veins exhibit a
constant mineralogy, dominantly quartz, secondly carbonate with
minor amounts of arsenopyrite, pyrite, pyrrhotite and host rock
fragments. Chalcopyrite, galena, sphalerite, feldspar, rutile,
scheelite and gold are trace minerals.

Various workers have commented on the constant occurrence of
arsenopyrite with Nova Scotian gold. In certain camps it is con-
spicuous (Fig. 10). Arsenopyrite, pyrrhotite and pyrite are all com-
monly observed in the Meguma group, particularly in slate of the
Halifax formation. The three minerals are conspicuous in many
ores, e.g. Montague (Figs. 11 and 12) and Mt. Umacke (Figs. 13
and 14), and are usually accompanied by chalcopyrite, galena and
sphalerite.

Graves (1976) renewed speculation that arsenopyrite (and pyrite)
played a key role, through solid solution effects, in concentrating
gold in the (mesothermal) quartz veins. Something similar may
have occurred in the country rock also for, according to Boyle
(1966), in the Meguma slate and quartzite, the pyrite averages 0.15
ppm Au and 1.2 ppm Ag, and arsenopyrite averages 2.0 ppm Au
and 0.5 ppm Ag. Gold reportedly tends to “follow” arsenic and be
concentrated in arsenopyrite (ibid.).

According to Boyle (1966) most Nova Scotian gold occurs as a
native gold-silver alloy, a fact that Faribault and his peers doubtless
would not have argued although they too were well aware that a

portion of the gold is tied up in sulfide. Boyle (ibid.) reports that
the Au/Ag ratio in the deposits varies a great deal, but falls in the
range 4:1 to 20:1. Substitution of base for precious metal in this
alloy also appears likely, for distinct color differences including, for
example, a reddish tint to some of the Oldham (Sterling “barrel”
vein) specimens is also detectable among gold samples from dif-
ferent districts. A total of 0.39 percent Cu is reported by Faribault
(in Malcolm, 1912) for gold from Waverley.

Crystalline gold is known from very few localities in Nova Scotia.
Marsh (1861) reported three isolated crystals of gold from Tangier,
the largest being about Y4 inch in diameter . . . “a rhombic dodeca-
hedron with its edges slightly beveled . . . its faces are marked with
delicate striae, several of them unusually brilliant. The other two
were octahedrons, with dull and somewhat rounded faces. One of
these was flattened and also much elongated. The smallest crystal
was about two lines in length and quite perfect.” According to
Malcolm (1912) numerous crystals were also found at Harrigan
Cove, a few of which were purchased for the Victoria Memorial
Museum, Ottawa (see Fig. 15).
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Figure 11. Gold ore from Montague mine,
Halifax County, Nova Scotia; host rock to the
gold-bearing (plus iron sulfides, arsenopyrite
and sphalerite) quartz vein (3's inches wide) is
meta-sandstone characteristic of the Goldenville
series “quartzite.” Dilation zones commonly
develop in proximity to this competent rock
type where it occurs as narrow beds near base of
the Halifax formation (slate). Specimen N.M.
30871 housed at the National Museum, Mineral
Sciences Division, Ottawa. Photo by D. J.
Mossman.

Crystals of gold are also present in stibnite ore from West Gore,
Hants County (sample #118 housed in the Nova Scotia Museum);
these crystals are up to 4o inch in diameter.

In addition, gold crystals occur in two specimens (of highly
dubious locality) housed in the Nova Scotia Department of Mines
in Halifax. The first specimen (both unidentified), 17.7 oz. Troy,
contains several ¥, inch (modified) octahedrons of gold and a
beautiful dendritic spray of crystals % x 3% inch. The second
specimen, 6.9 oz. Troy, contains several octahedrons and one elon-
gate cluster of gold crystals nearly '4 inch on edge.

In addition to the collection of Nova Scotian gold samples at the
National Museum of Canada (Ottawa), the Geological Survey of
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Figure 12. Gold (23.99 ounces Troy — see also
Table 2) in quartz with minor arsenopyrite; the
specimen measures 25 x 2% x 3 inches.
Although the specimen is labelled “Montague,”
it may in fact be from the Goldenville district.
(R. ;. Grantham, pers. comm., 1980), Speci-
men number 118-a, housed in the Nova Scotia
Department of Mines. Photo by D. J.
Mossman.

Figure 13. A full-size cast of a specimen of
native gold made from the onginal (ca. 54.86
oz. Troy) which was taken from the Borden
lead, Mt. Uniake district, Hants County. Size:
2V2 x 4 x 5 inches. Original catalog number was
2319. Present number: 978GM 127.1. Housed
in the Nova Scotia Museum (see Fig. 14). Photo
D. J. Mossman.

Canada (Ottawa), the Nova Scotia Department of Mines and the
Nova Scotia Museum, an interesting collection belonging to the
Nova Scotia Department of Mines is presently housed (with the ex
ceptions noted) at the College of Cape Breton, Sydney, Nova

Scotia (Table 2). Most of these specimens, among them #118-a,
were retrieved in 1968 for safekeeping by Mr. H. R. Oldale of the
College of Cape Breton, from the Isle Royal Hotel in Sydney where
they had been kept in an open display case after closure of the Nova
Scotia Department of Mines office in Svdney in the mad-1950s!

Data on these particular samples are given in Table 2; the method
of calculating weight of gold in these samples is outlined, courtesy
of Mr. Oldale, in the appendix to this paper

Industry and government alike are showing renewed interest in
gold mining in the province. There are, however, surpnisingly few,
if any, of the old claims left open at present. For example, interest
has recently been shown in testing the feasibility of large scale open
pit mining at the Cochrane Hill property 10 miles north of the pic
turesque tourist town of Sherbrooke, east of Halifax. Cochrane
Hill gold district, one of the oldest in the province, 15 hosted In
high-grade metamorphic rocks noted for coarse, crystalline, black
biotite, staurolite and violet-blue andalusite, the latter mineral
being hosted in vein quartz (R. Thorpe, nersonal communication)

Legends of great gold finds are commonplace at most gold
camps throughout the world. Nova Scotian gold is certainly no ex
ception. For example, the legend of lost gold at Kejimikujik has
been the cause of speculation on the part of many people, Farnbauit
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Figure 14. Photograph of an entry in the Pro-
vincial Museum's Accession Book (April 4,
1904) of specimen 2319 by Rev. Dr. David
Honeyman, first curator of the Nova Scotia
Museum. Honeyman estimated the weight of
gold in the specimen as 54.86 ounces Troy.
Harry Piers, successor to Honeyman, colored
and gilded the model (see Fig. 13). The original
specimen was most likely part of the prize-
winning collection of Nova Scotian minerals
which Faribault organized for various inter-
national exhibitions. Subsequent to having been
exhibited, this particular specimen was probably
processed for its gold content (R. G. Grantham,
pers. comm., 1980).
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Figure 15, Crystalline gold from Archibald gold
mines, Harrigan Cove, Halifax County, Nova
Scotia. The largest crystal is 4 inch in diameter;
octahedrons are slightly distorted. Each
specimen is about ¥ inch wide. The specimens
are housed at the Geological Survey of Canada,
Ottawa. Photo by Dan Maruska, G.S.C. These
specimens were probably taken from the Mac-
Donal lead and were reportedly recovered “at
the outcropping” (Faribault in Malcolm, 1912).

included. The central figure in the legend is an Indian named Jim
Charles who, about 1879, achieved sudden wealth by selling gold
from his secret mine.

The area in question, near the West Caledonia gold district, is
now a national park. Faribault worked on the Kejimikujik Lake

sheet in 1914 and also afier his retirement in 1933, and it was one of

his last maps to be published. In fact, publication was delayed until
a young geologist by the name of J. Tuzo Wilson was hired to com-
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plete the assignment in 1936 in order to ensure that Faribault’s ef-
forts would be preserved (Faribault er al., 1938).

During his career Faribault doubtless saw some very pretty gold
specimens, for he covered a lot of ground, and his visits to operat-
ing mines were frequent. Equally certain is the sad fact that many
of those specimens, which would likely rank high in historical
value, are as irretrievably lost as those of Jim Charles.
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Table 2. Data on some Nova Scotian gold specimens compiled and recalculated (October 22, 1980) by H. R. Oldale, College of Cape Breton,
Nova Scotia. Specific gravity of quartz and slate = 2.65; sulfides (arsenopyrite) = 6.0. See appendix for method of calculation.
Value of bullion content is shown here on the basis of $420.00/0z. Troy. Samples presently housed in Faculty of Mineral Technology,
College of Cape Breton, except for 118-a, 133-b, 119-b and 103, which are housed at the Nova Scotia Department of Mines, Halifax.

Weight in Weight in

Sample Air Water
Number Location and description (grams) (grams)
102 (Goldboro — Gold in banded quartz

and slate, trace of arsenopyrite. R74.5 560.0
103 Goldenville — Gold in quartz. Some

slate, trace galena. 7168.7 482 .4
105 Moose River — Gold in quertz with

wisps and fragments of slate,

minor arsenopyrite. 529.3 351.8
106 Caribou — Gold in quartz with thin

bands of slate. 328.0 209.6
113 Tangier — Gold in quartz with wispy

slate, minor blebs arsenopyrite. 581.3 366.5

114 Brookfield — Gold in quartz, some

slate, trace arsenopyrite. 624 8 417.;

118-a Montague — Gold in quartz, some

arsenopyrite. 1,179.3 989.5

118-b  Montague — Gold in banded quartz
and slate with accessory

arsenopyrite. 777.4 537.3

119-a  Gold River — Gold in quartz and

wispy slate, trace of arsenopyrite. 499.5 346.9

119-b  Gold River — Gold in quartz with

wispy slate, minor arsenopyrite. 340.4 242.2

120 Waverly — Gold in quartz. Wisps of

slate. 146.8 102.6

133-a Mt. Uniacke — Gold in quartz with
banded wisps of slate, minor

arsenopyrite. 775.6 617.4

133-b Mt. Uniacke — Gold in quartz with

slate and some arsenopyrite. 1,316.0 0948.7

133-c Mt. Uniacke — Gold in quartz with

Curator of the Nova Scotia Museum, Halifax, upon whom | came
to rely for competent, willing assistance at various stages of the
study; H. R. Oldale of the Faculty of Mineral Technology, College
of Cape Breton, Sydney, Nova Scotia, introduced me to a fine old
collection of Nova Scotia gold and polished the occasion with some
interesting anecdotes (he has kindly contributed the appendix to
this paper); J. M. Bingley, Regional Geologist, Nova Scotia
Department of Mines, Stellarton, provided a wealth of background
information; the staff of the National Museum of Canada, Mineral
Science Division, made available the Museum’s collection for study,
while Hal Stacey with his weather eye for specimens of historical in-
terest provided like service at the Geological Survey of Canada.

APPENDIX
Method of calculating weight of gold in some Nova Scotian gold-
bearing samples:
. . 17.47 (19.2-2) (1
Wg = Vg X
453.6

where Wg = weight of gold in Troy ounces

17.47 = conversion factor to Troy ounces (0.91) multiplied by

specific gravity of gold (19.3)
Z = specific gravity of gangue
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thin slaty bands, minor arsenopyrite. 1,285.4 876.8

Loss of Sulfides Weight Value

Weight S.G. and Arseno- Est. S.G. of gold gold
_in_“_’at_er_icla_l&l_ _p}'ritc lg,anguc}_tfw. Troy) $420/0z.
314.5 2.78 Trace 2.65 1.57 § 659.00
286.3 2.68 Trace 2.65 033 § 139.00
177.5 3.16 1% 2.70 3.13 § 1315.00
118.4 2.77 Trace 2.65 0.5 § 231.00
214.8 2.71 «1% 2.68 025 § 10500
207.5 1.0l Trace 2.65 288 5 1210.00
190.3 6.21 5% 2.95 23.90 $10,038.00
240.1 3.24 1% 2.70 499 $ 2096.00
152.6 3.27 I'race 2.65 365 § 1533.00
98.2 3.47 1% 2.75 282 § 1184.00
442 3.32 1% 2.75 097 § 407.00
158.2 4.9 1% 2.70 1340 § 5628.00
367.3 3.58 3-4%, 2.90 9.61 § 4036.00
408.6 3.15 1% 2.70 TJOB § 2974.00

Vg = volume of gold

Est. Volume

453.6 = grams/pound

To calculate volume of gold (Vg)

ot S
Vg o = W
19.2 -2
where x = loss of weight in water (weight in air - weight in
water)

y = specific gravity of sample (weight in air + loss of
weight in water)
z = specific gravity of gangue

Further, (1) simplifies to:
x(iy-z) x 17.47
Wg = ———— —— = x(y-2z) 0.0385
453.6

or by using reciprocal of the constant 0.0385
-8 (3)

W= T

Note: a slight discrepancy may appear between (3) and (1) due to
rounding in calculating the constant.
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Following the Gold Rush of 1848-49, the Mother Lode region of
California quickly became known throughout the world as a pro-
ducer of finely crystallized gold. In 1850, Francis Alger of Boston
published the first description of Califormia gold crystals. They
were well formed octahedrons up to % inch on an edge with some-
what cavernous faces. No locality was recorded. In 1885, William
P. Blake published one of the most detailed studies of gold morph-
olugy to date. Much of his paper is devoted to California gold.
These and subsequent descriptions of remarkable crystallized gold
from California must certainly cause collectors to lament the con-
version of most of this material to bullion.

Today, with renewed activity in California’s Mother Lode
region, more native gold is becoming available to collectors.
Typically, this material is inferior to the crystallized specimens
described in the early reports. One modern producer, however,
stands out for its exceptionally fine crystallized gold. This is the
Colorado Quartz mine of Mariposa County (Fig. 1). The first
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INTRODUCTION

specimens from this mine appeared on the market in 1976 and their
discovery was documented by Eidahl (1977). Since then, many
more specimens have been recovered, including several that could
be considered amongst the world’s finest.

The historical and geological context of this mine, as provided in
published mining reports, is notably ambiguous. The information
provided here represents a careful distillation of historical accounts,
geological and mining reports, early newspaper articles and per-
sonal communications.

Little attention has been given to gold morphology since the last
century, except for a series of Russian papers. Because of the
remarkable quality of the gold crystals recently recovered from the
Colorado Quartz mine, and because of considerable collector in-
terest in them, a detailed study of their morphology was under-
taken. In both habit and quality, these gold crystals were found to
be remarkably reminiscent of those described in the early publi-
cations.
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Figure I. Location map of the Colorado Quartz
mine.

LOCATION

The Colorado Quartz mine is located in west-central Mariposa
County about 5 miles north of the town of Mariposa and just south
of Saxon Creek and the site of the old mining camp of Colorado
(Fig. 1). It is near the center of Sec. 27, T4S RISE, M.D.M. The
mine has been assigned to both the Whitlock and the Colorado
mining districts (Clark, 1970).

The mine and surrounding area are not open to collectors and
sightseeing is vigorously discouraged.

HISTORY

Little is known of the early history and production of the Colo-
rado Quartz mine. We do know, however, that the area along
Saxon Creek (then Sexton Creek) was worked extensively by Mex-
ican (Sonoran) placer miners prior to the 1848 Treaty of Guada-
lupe, which transferred California from Mexico to the United
States. With the signing of the treaty, forty-niners overwhelmed the
area and pushed the Mexican miners out.

In 1852, Thomas Allsop, an English writer, made two visits to
the placer mines on Saxon Creek surrounding the early mining
camp of Colorado and noted that it was “a very rich spot” (Allsop,
1853). Early accounts suggest that Colorado was “a lively place as
carly as 1855, and had a post office from June 2, 1858 to March 26,
1860" (Gudde, 1975).

The first record that we have of the Colorado Quartz mine is the
February 1, 1875, patent that was filed on the property in Stockton,
California, by John A. Bataille, a merchant in the town of Colo-
rado. The patent, located in what was then called the Mariposa
Quartz mining district, consists of a 1250 by 400-foot parcel of land
(roughly 11.5 acres) situated between Long Canyon Creek and
Saxon Creek. The principal lode that Bataille was exploiting was
the Colorado vein, a major structure (which will be discussed in the
geology section of this paper). According to David Grimes, Sr.,
former owner of the property, Bataille sold the mine in 1885 to

348

P. W. Judkins, Sr., C. H. Weston, and 1. L. Dearborn of
Mariposa. The property remained in the hands of these three
families until 1974 when it was sold to Grimes.

The Mariposa Gazette (November 22, 1913) reported that “a ten
stamp mill was recently erected on the property.” Lowell (1916)
reported that the Colorado Quartz mine property consisted of two
unpatented claims in addition to the patented one already men-
tioned. The workings by 1914 included a 200-foot inclined shaft, an
adit level 500 feet long, a 119-foot-long air raise, and a second raise
75 feet long. Also on the property were an assay office, change
house, bunkhouse, office and storeroom.

In his report Lowell included a photograph of the mill. The re-
mains of this mill are still in evidence, obviously situated on one of
the adjoining unpatented claims, as were much of the workings
which Lowell described. This mine is referred to in later reports
simply as the Colorado mine.

The Colorado mine had temporarily ceased operation in 1918,
possibly due to the war (Castello, 1921), and it appears as though
the mine remained inactive until November of 1927 when it was
leased to a syndicate called the Consolidated Gold Fields of
Mariposa, Inc. More than 30 claims were under the control of this
syndicate which was headed by Belle McCord Roberts, a prominent
newspaper heiress from Long Beach, Califormia. The syndicate
reported $50,000 in production between 1927 and 1936. It is
generally believed that this is a conservative estimate.

According to Grimes (personal communication) the syndicate
lost their lease on the Colorado mine in 1936 and development of
the mine was resumed by Perry Judkins, Jr. and John Vowel, heirs
of the earlier owners. At the 190-foot level, they drove 180 feet of
drifts and ran through two ore shoots. During mill development in
1937, an accident crippled Judkins and the Colorado mine was
closed. The onset of World War 1l prevented any further develop-
ment efforts. By the end of the war, the Colorado mine shaft had
caved, reportedly leaving equipment and a great deal of highgrade
ore underground. Bowen and Gray (1957) reported that by 1953
there were no buildings or equipment remaining on the property.

The modern period for the mine began in February, 1974, when
David A. Grimes, Sr. purchased the Colorado Quartz mine
patented claim and formed the Mariposa Mining Company. In
September, 1974, Grimes started work on a shaft in a gulch about a
quarter of a mile east of the Colorado mine in the hope of intersect-
ing its old workings. Before reaching them, however, he intersected
the old workings of an adjacent mine (the Artru) following a green-
stone dike which has historically produced fine crystallized gold
specimens. He put aside any further plans to redevelop the Col-
orado mine and began development of the new mine on the dike.
Grimes hit his first pocket in the fall of 1974 and reportedly sold it
for bullion value.

In March, 1975, Grimes sold the mine to Unlimited Minerals of
Detroit, Michigan. They wasted little time in further development
of the mine. A much larger shaft was started on the ridge just west
of Grimes’ original shaft. A headframe, hoist house and mill were
constructed. However, because of inexperience and poor planning,
operating funds soon dwindled and further development of the
large shaft was abandoned.

Returning to Grimes’ workings, the miners soon encountered
large quantities of crystalline gold. One report states that an
estimated 350 pounds were recovered during the summer of 1976
(Cate, 1979). Much of this was apparently highgraded by the
miners and found its way to European collectors. The gold
reportedly was sold at slightly more than bullion prices.

Grimes, by the conditions of the sale, was entitled to a percent-
age of the gold. When this was not forthcoming, he began proceed-
ings to regain ownership of the mine. By October of 1977, Grimes
was successful and immediately renewed operation of the mine. A
significant gold pocket was soon encountered; however, heavy
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Photographs, unless otherwise noted,
are by Anthony R. Kampf.

Figure 2. Headframe and mine buildings of the
current Colorado Quartz mine. Grimes’ shaft is
partially obscured by a tree in the left fore-
ground. View is toward the west.

Figure 3. Gold crystals of Mattened octahedral
habit. Specimen is 1.2 inches tall. Leonard
Bedale specimen.




rains during the winter forced closure of the workings.

Grimes returned to the large shaft started by Unlimited Minerals.
This he sank to a depth of 86 feet where he began drifting into the
dike. More pockets of gold were forthcoming, encouraging devel-
opment, and by the spring of 1979 about 300 feet of drifts parallel-
ing the dike had been completed.

In June of 1979, Grimes sold the property to Colorado Gold,
Inc. of Fallbrook, California. They are continuing development of
the mine but, as of the time of this writing, have not encountered
any significant gold pockets.

<EOLOGY

The famous “Mother Lode™ of California is a roughly mile-wide,
120-mile-long system of subparallel gold-bearing quartz veins. The
vein system extends along the western slopes of the Sierra Nevada
from near Georgetown, in El Dorado County, southeasterly to
Mormon Bar, about 4 miles south of the town of Mariposa. At

Mormon Bar, the vein system has been obliterated by the massive
granodiorites of the Sierra Nevada batholith (Knopf, 1929).

Flanking the Mother Lode system, on both the east and west, are
additional interrelated gold-quartz veins referred to as the East gold
belt and West gold belt respectively. The Colorado Quartz mine is
situated on the western edge of the East gold belt of the Mother
Lode. According to the classic study done by Ransome (1900), the
veins of the East belt “tend to be preferentially located in rock with
slaty cleavage and invariably dip northeastward at a flatter angle
than the enclosing slaty rocks.” It appears that the structurally weak
section of the country rock, a function of the slaty cleavage, pro-
vided favorable channelways for the invading gold-bearing solu-
tions and subsequent sites for ore deposition.

Most reports (e.g. Bowen and Gray, 1957) place the Colorado
Quartz mine in the upper Paleozoic Calaveras formation. More re-
cent work, however, has found the mine to be situated in rocks of
younger age, probably late Jurassic (Bowen, 1963). The silty black
slates surrounding the Colorado Quartz mine have been named the
Briceburg formation by Bowen (1963). The Briceburg formation is
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probably equivalent to the Mariposa formation of Ransome (1900).
Ransome reported that the Mariposa formation consists chiefly of
very cleavable and homogeneous black “clay slates® with locally
variable amounts of sandstone and conglomerate. These rocks
form a remarkably persistent belt that generally traverses the
district.

The slates have been intruded by various types of igneous rocks.
Greenstone dikes are of particular interest here because they were
locally mineralized during post-Jurassic folding. The current work-
ings of the Colorado Quartz mine are exploiting a gray, propylit-
ically altered greenstone dike which strikes approximately N70°W
and dips 65-70° northeast. Crystalline gold occurs in red to black
clay-filled pockets found where gently dipping quartz veins or
stringers within the dike contact the Briceburg slate wall rock. The
quartz stringers range in width from a fraction of a inch to several
inches and sometimes contain pockets of well formed quartz
crystals. The occurrence of gold is generally also related to the
presence of later quartz “cutter” veins transecting both the dike and

earlier quartz stringers. The local miners refer to these “cutter” veins
as “feeders” because they believe them to have carried the gold from
its deep-seated source.

The mineralogy of the quartz veins is simple. In addition to
quartz and arborescent clusters of crystallized gold, the veins con-
tain pyrite, galena, arsenopyrite, ankerite, calcite, and chlorite, as
well as iron and manganese oxides. A chemical analysis of the gold
was performed by the research lab of the Gemological Institute of
America. The analysis showed 93.3 percent gold and 6.7 percent
silver.

Cited in the literature are two other “pocket mines,” the Artru
(Lowell, 1916) and the Mockingbird (Preston, 1890; Bowen and
Gray, 1957), that are situated on this greenstone dike within a
quarter of a mile southeast of the Colorado Quartz mine. These
mines are reported to have produced fine specimens of crystallized
gold similar to that found in the Colorado Quartz mine.

In contrast, the Colorado mine and Bataille’s original workings
exploited a different structure, referred to as the Colorado vein.
This vein consists chiefly of banded quartz carrying free gold and a
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little pyrite. It can be traced for several miles through the region,
varying from 1 to 7 feet in width, with an average strike of N50°W
and a dip of 60 to 80° northeast (Bowen and Gray, 1957). Where
the Colorado vein crosses the Colorado Quartz mine patented claim
it runs roughly parallel to and about 200 feet southwest of the
aforementioned greenstone dike. The Colorado vein is not known
for finely crystallized gold, but rather for nondescript high-grade
gold ore.

GOLD MORPHOLOGY

William P. Blake (1885) made the following general remarks con-
cerning gold crystals from California:
The general habit of the gold crystals of California is octahedral
and arborescent. . . . They are generally distorted by lengthen-
ing or by compression parallel to a face, or they are cavernous
and only partly formed. Even the solid octahedra generally have
depressed faces, often by a series of step-like planes, and again
by a series of wire-like threads forming a skeleton framework,

not quite filled out with gold. This structure gives the effect of
raised edges so characteristic of the California crystals. . . . The
most common form of distortion amongst the octahedral crystals
of California is flattening parallel to two of the opposite faces of
the octahedron . . . giving as a result a thin triangular or a six-

sided plate . . .

These remarks and many of the illustrations appearing in Blake’s
report quite accurately depict much of the gold recently taken from
the Colorado Quartz mine.

The flattened octahedral habit is best shown by a specimen
mined in March, 1979 (Fig. 3). This specimen rivals in size and
quality any of those of like habit mentioned in the early publica-
tions.

The typical arborescent form of the Colorado Quartz mine gold
crystal aggregates is seen on a specimen mined in October, 1977
(Fig. 4). The larger crystals are generally flattened parallel to (111)
and the prominent {111} faces are surrounded by raised edges. The
arborescent aggregation consists of crystals elongated in the direc-
tion of the raised edges which branch to 60°, presumably due to
twinning on (111), (Figs. 5 and 6).

The seemingly rounded surfaces of the gold crystals are seen
under microscopic examination to consist of numerous faces. The
relationship between these faces is best observed at the terminations
of the elongated crystals or on small very perfect crystals sometimes
projecting from the arborescent aggregates (Fig. 7). Measurements
show the forms on the small crystals to be the hexoctahedron,
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x{1.10.18}, the octahedron, o{ 111}, and rarely the cube, a{001 },
and a second hexoctahedron, r{124}.

The hexoctahedron consists of 48 faces which are observed as 24
paired faces differing in orientation by about 6 degrees. It is not an
uncommon form on California gold crystals. E. S. Dana (1886), in
first determining the proper indexing for this form, noted it to be
present on gold crystals from numerous localities in California.

A remarkable specimen found in March of 1979* includes crys-
tals up to 0.4 inch on an edge ranging from skeletal to solid octa-
hedra (Fig. 8). The edges of each octahedron are modified by an
oscillatory combination of two pairs of hexoctahedral faces simu-
lating a striated dodecahedral face which upon careful examination
1s seen 1o be split into two halves along its length (Fig. 9). At each
vertex of the octahedra the hexoctahedral faces meet to form a star-
like array of four pairs of faces (Fig. 10). These crystals are iden-
tical in morphology to those described by Blake (1885) from the
Princeton mine, about 3 miles southwest of the Colorado Quartz
mine.

The hexoctahedral form is observed on virrually all recently
mined gold specimens from the Colorado Quartz mine. On elon-
gated crystals in arborescent aggregates such as those mentioned
above, the oscillatory combination of hexoctahedral faces results in
striations perpendicular to the crystal lengths (Fig. 5). On the sur-
faces of octahedral faces, the hexoctahedral faces form the edges of
numerous small growth steps and the sides of deeper hexagonal pits
(Figs. 8 and 9).
A recent study of gold crystallization by Petrovskaya (1971)
relates morphology to the depth of formation:
In the ores deposited at shallow depths, gold crystals are most
complicated and vanable in shape. . . . Vanable conditions of
crystallization near the earth’s surface and significant admixtures
of silver result in the development of inhomogeneous, often
distorted forms of crystals: finely lamellar parallel to (111),
ribbon-like, hair-like, and also dendrites. . . . Gold crystallized
near the earth’s surface is characterized by variable features of
step-like reliefs, and on the whole they are thinner [than those
steps formed at greater depths); the heights of steps are within
the range from 1.01 mm to 0.1 micron and less.
The morphology of the crystallized gold from the Colorado Quarnz
mine is clearly consistent with formation at shallow depth.

* A photograph of this specimen (in its entirety) will appear in
Peter Bancroft’s forthcoming monograph on famous mineral local-
ities. The owner is anonymous.

351



Figure 5. Elongated gold crystals on specimen
shown in Figure 4. Note the striations perpen-
dicular to the lengths. The longest crystal is 0.5
inch.

Figure 4. Arborescent gold crystal aggregate, 4
inches tall. Giles W. Mead specimen. Photo by
Larry Reynolds.

"

Figure 6. Branching gold crystals on specimen
> z RO . shown in Figure 5. 0.3 inch across.

Figure 7. (a) Well-formed gold crystal (approx- / N
imately 0.04 inches across) on specimen shown
in Figure 5. (b) Crystal drawing showing

‘ﬁ, a{001}, o{ 111}, r{124}, and x{1.10.18} forms.
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Figure 8. Solid and skeletal gold octahedra. Figure 9. Gold octahedron modified by the hex-
Note the hexagonal pit and growth steps on the octahedron, x. The crystal is 0.12 inch on an
solid octahedron which is 0.16 inch on an edge.

Figure 10. View looking down on a vertex
of the octahedron shown in Figure 9.

Figure 11. Crystals of flattened, octa-
hedral habit on quartz. Olaf Medenbach
photo.
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FUTURE PROSPECTS

To date, the only gold recovered from the current Colorado
Quartz mine workings has been well crystallized. Judging from the
reported production of the other mines which have exploited the
same greenstone dike, future gold production from this mine will
probably continue to be essentially crystalline in habit.

As with most pocket mines, production is likely to be sporadic;
rich pockets are typically surrounded by a great expanse of barren
rock. While certain signs are generally encountered near pockets,
they are often ambiguous and unreliable, making the discovery of
pockets more =~ matter of luck than skill.

For these reasons, a large scale mining operation exploiting the
dike for bullion values would probably be uneconomical. However,
the prospects for the future production of a limited number of fine-
ly crystallized gold specimens appear excellent.
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Gold

by Carl A. Francis
Harvard Mineralogical Museum
24 Oxford Street

Cambnridge, Massachusetts 02138

he Harvard Mineralogical Museum, like most museums, is in-
debted to benefactors for its most prized possessions. Harvard’s

mineral collection was extraordinarily enriched by the bequest of the

A.C. Burrage collection in 1948.

Albert Cameron Burrage (1859-1931), member of the Harvard
class of 1883, was a financial magnate whose fortune was built
through the promotion of copper mining companies. His avoca-
tions were horticulture and mineral collecting. Burrage enjoyed an
international reputation for his growing of tropical orchids, and his
mineral collection was world-class even by today’s high standards.
It contained about 5000 specimens — mostly hand-size or larger —
and was broad in scope. Two special interests, however, are ob-
vious. The larger azurite and malachite specimens from Bisbee,
many of which were exhibited last February in Tucson, are an im-
pressive suite, but the group of gold specimens is absolutely aston-
ishing. Burrage described his interest in gold to Professor J. E.
Wolff in a letter dated March 27, 1912.

“The past two summers I have speat in Europe and have thus
been able to see the fine collections of minerals at London, Paris,
Vienna, Buda Pesth (sic), etc., and the result is that I have become
especially interested in gold specimens and during the past three
years I have been paricularly on the lookour for gold specimens.
During the past six months I have given considerable attention o
the subject and have done my very best to get hold of crystallized
gold.

“In some ways I have been very fortunate and have succeeded in
getting much more than I really expected 1o so soon. This is because
I succeeded in obtaining two collections, one large and the other
small, of two famous collectors, Georges de la Bouglise, the emi-
nent consulting mining engineer of Paris, and Prof. W. P. Blake,
Jormerly of California, Arizona and Connecticut. These men died
over two years ago and the heirs in order to close up the estate were
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obliged to sell the collections. Prof. Blake's | bought at private sale

from his sons, the executors. The Bouglise Collection I bought at

public auction in Paris the 14th of last December.”

The Bouglise collection is composed of 526 numbered specimens,
each of which is described in detail in the auction catalog prepared
by Alexandre Stuer, the Parisian mineral dealer. The Blake collec-
tion was not documented but we have identified about a dozen
Blake specimens by matching them to the illustrations in “Gold
Crystals from California,” an article by Blake in the Report of the
Director of the Mint upon the Production of the Precious Metals in
the United States during the Calendar Year 1884. Burrage sup-
plemented this nucleus with additional fine specimens as opportuni-
ly permitted.

At present the Harvard collection contains more than 1000 speci-
mens of native gold which range in quality from the leanest of ores
to the exquisitely crystallized specimens illustrated on the following
two pages. Localities in 20 states and 40 foreign countries are
represented so it is scarcely an exaggeration to say that no other
species is so well represented in the Harvard collection except
quartz!

For more than 20 years the best of the Burrage golds were ex-
hibited in the museum in a special Diebold safe but in the early
1970s, with the prices of specimens and gold skyrocketing, the
security risk became too great and, reluctantly, Professor Frondel
had them packed away in a bank vault. Thus the Harvard Minera-
logical Museum is particularly grateful to our editor for providing
this opportunity to share these beautiful and seldom seen specimens
with such a wide audience.
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Clockwise from
lower left:

I. Alaska; 13.2 cm
ACTOSS.

2. Ground Hog
mine, Gilman,
Colorado; 11.7 cm.
3. Breckenridge,
Colorado; 9.6 cm.
4. California(?); 7.5
cm.

5. Breckenridge,
Colorado; 11 cm.
6. California; 6 cm.
7. (left) California;
4.2 cm. (right)
Chihuahua,
Mexico; 4 cm.
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All photos by
Wendell E. Wilson.
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Curopean Gold

by Wemner Lieber
Baden-Badener-Strasse 3
D-6900 Heidelberg
West Germany

Europe today (exclusive of the western Soviet Union) is poor in
gold. Placer deposits have long since been exhausted, and only a
few underground mines are still in operation. But it was not always
so; mineral collections around the world, especially those in old
museums, contain specimens that speak of a glorious past.

INTRODUCTION

In 1979 western Europe produced only about 1 percent of the
world’s gold output, or about 14.5 metric tons of gold. This may
sound like a great deal of gold to the collector, but unfortunately
almost the entire amount was the result of processing other ores
(pynite, chalcopyrite, arsenopyrite, etc.) in which gold i1s merely a
microscopic or submicroscopic constituent. Visible gold has been
found at relatively few locations in Europe, the most important of
which are marked on Figure 5. Most of the locations shown are
now abandoned.

The United States in 1979 produced about 28.5 metric tons,
about twice as much as all of western Europe. For comparison, the
gold production of individual countries in 1979 was: Spain, 4.8
tons; Yugoslavia, 4.3 tons; Sweden, 2.2 tons; France, 1.9 tons;
Finland, 0.9 tons; West Germany, 0.1 tons; and the eastern Euro-
pean countries, 3.9 tons. One metric ton of gold would be a cube
measuring about 37.3 cm (less than 15 inches) on an edge. (A metric
ton equals 1000 kilograms, or about 2205 pounds.)
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The brief histories of gold production presented here are keyed
(superscript) to numbered locations shown on Figure S.

SCANDINAVIA

The famous silver mines at Kongsberg,' Norway, produced
primarily native silver for more than 300 years; they closed in 1957.
These mines, located about 80 km west-southwest of Oslo, did pro
duce some specimens of electrum, the silver-rich variety of gold, as
small blades and thin dendnritic masses. Only a few collections in the
world can count Kongsberg gold among their treasures.

Boliden ’ is a large ore deposit in the central Swedish province of
Visterbotten, about 35 km from the east coast. Small percentages
of gold have been recovered there, mostly from pyrite, arsenopy-
rite, pyrrhotite and chalcopyrite. The mine is closed now, but was
an important source of gold.

Falun, Sweden, is located about 250 km northwest of
Stockholm. The sulfide ores of this old and famous deposit con-
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Figure 1. Crystalline leaf gold with herring-bone patterns from
Rosia Montana (Verespatak), Romania. The gold s on a quartz
matrix with white calcite crystals perched among the leaves. Size: 3
cm. (All photos by the author.)
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Figure 2. Gold crystals terminating a leaf or
sheet of gold from Rosia Montana (Verespatak),
Romania. Size of group: 5 mm.

Figure 3. An 8-mm gold crystal growing from a
partially altered pyrite crystal on quartz, from
Rosia Montana (Verespatak), Romania.
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Figure 4. A sharp, twinned, 6-mm gold crystal

on quartz from Rosia Montana (Verespatak),
Romania.
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Figure 5. Important gold deposits of Europe.

. Kongsberg, Norway
Boliden, Sweden

Falun, Sweden

Mt. Croghant, Ireland
Leadhills-Wanlockhead, Scotland
. Redruth, Cornwall

. Central Massif, France

Bourg d’Oisans, France

. Monte Rosa, ltalian Alps

10. Castiglione, ltaly

SR R

tained percentages of gold and, in rare cases, produced specimens
of wisible gold.

ENGLAND, SCOTLAND and IRELAND

Placer gold was once found about 60 km south of Dublin, in
rivers at the base of the southern Wicklow Mountains and Mt.
Croghant.*

The Leadhills-Wanlockhead * district of Scotland has produced
metals for more than 400 years. Gold mining from placer deposits
in streams in the area was quite profitable in the early years. During
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11. Po River, ltaly

12. Goldkronach, Fichtelgebirge, Germany
13. Bodenmais, Bavaria, Germany

14. Rhine River, Germany

15. Felsburg near Chur, Switzerland

16. Rauris, Hohe Tauern Mins., Austria
17. Reichenstein, Silesia, Poland

18. Kremnitz, Czechoslovakia

19. Schemnitz, Czechoslovakia

20. Maramures district, Romania

21. Transylvania, Romania

the 1500’s, a team of 300 men working three summers extracted
£100,000 in gold from the streams.

The area around Redruth.® in western Cornwall, also produced
gold, as small grains incorporated into cassiterite nuggets.

FRANCE

There still exist a few small, hard-rock gold deposits in the
French Central Massif.” They occur as plutonic-hypothermal veins
of quartz with visible native gold; these deposits are very similar to
gold veins of the California Mother Lode.
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Much better known is the famous La Gardette mine* near the
town of Bourg d'Oisans, Isére, in the French Alps. This mine,
located about 60 km from Grenoble, is less known for its few gold
specimens than for the Dauphiné-twin quartz crystals found there.
The deposit consisted of a quartz vein about | meter thick contain-
ing galena and sphalerite with some native gold. The gold was
found as small leaves and dendritic masses. The mine has long been
abandoned.

near the Czechoslovakian border, has been worked since the early
Middle Ages. The ore there is pyrite containing small amounts of
gold. The Rammelsberg deposit near the town of Goslar in the
Harz Mountains also produced some gold, about |1 gram per ton of
pyrite-galena-chalcopyrite-sphalerite ore. These are the sources of

gold in Germany today . . . not of much interest to the collector.

Although now exhausted, the banks of the Rhine River '* were a
famous and fabulous source of placer gold for 2000 years. *“Rhine
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Figure 6. Engravings showing the mine at
Falun, Sweden, in the early 1800’s.

ITALY

Small lodes of gold have been worked in the southern parts of the
Monte Rosa,® Italian Alps. At Val di Ayes, about 30 km south of
the summit, a quartz vein was found which contained small
amounts of gold and, on one lucky occasion, yielded a full
kilogram (more than 2 pounds) of gold from a single pocket.

Another old gold mine is located in the upper Anzasca Valley,
east of Monte Rosa near the village of Macugnaga. And lode gold
was also found at the old Loreto copper mine near Castiglione,'®
about 60 km southeast of Genova, where it occurred as small den-
dritic masses in quartz.

Placer deposits have been mined along the Po River'' near
Torino (Turin), but relatively small amounts of gold were
recovered.

GERMANY

Much investigative work has been done on the Brandholz deposit
near Goldkronach,'? Fichtelgebirge, about 15 km east of the town
of Bayreuth. Several small quartz veins of the Mother Lode type
containing arsenopyrite and argentiferous gold have been discov-
ered, but remain unexploited due to economic factors.
The old and famous Bodenmais '’ deposit in eastern Bavaria,
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gold® played an important historical role in the Middle Ages, and
the last panner did not give up until 1874. About 400 gold panners
were registered on the Rhine in 1838. Prior to that, between 1804
and 1834, panners delivered almost 150 kg of gold to the nearby
mint office at Karlsruhe, Baden. Beautiful coins made of Rhine
gold are today among the most treasured prizes of coin collectors.
These coins carried Latin inscriptions around the edge, such as Sic
fulgent Littora Rheni, (*Thus shine the shores of the Rhine®).

SWITZERLAND

Occasional minor occurrences of gold have been found in Swit-
zerland over the years, but the most remarkable deposit is near
Felsberg,'® about 105 km southeast of Zurich in the Canton of
Graubiinden. At least six gold mines have been operated in this
area, among them the Goldene Sonne mine (*Golden Sun®). Writ-
ten records speak of gold mining going back to the 1500s. The
deposit consists of several thin (10 to 20 cm) quartz veins with
calcite and native gold in leaves and dendritic masses. The mines
were operated intermittently, but in more recent times have not
been profitable. Nevertheless, some specimens of native gold in
quartz found their way to various private and public collections.
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Figure 8. An 8-mm crystal of gold from Rosia
Montana (Verespatak), Romania.

Suropean Gold

continued on p. 369

Figure 7. The village of Rosia
Montana (Verespatak), Romania,
is seen here spread out below hills
thickly covered by small gold
workings and dumps (taken in
1965).

Figure 9. A gold crystal aggregate 1 cm in size,
from Rosia Montana (Verespatak), Romania.
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Figure 10. Leaf gold about 1 cm in size, showing
tnangular markings, from Rosia Montana
(Verespatak), Romania.
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Figure I11. Dendritic gold sheets 1 cm in size, on
gquartz from Rosia Montana (Verespatak),
Romania.

Figure 12. Thin gold blades to S mm, some with
triangular markings, from the Musariu mine
near Brad, Romania.

AUSTRIA

Among the most prolific and successful of all European deposits
1S the Tauvern Mountains '* area in the eastern Austnian Alps. These
deposits have been worked for perhaps 4000 years, first as placer
deposits and later as underground workings, after the Mother
LLode-type veins were found in situ.
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The Tauern veins were worked by the Romans, but the first
written documents date back “only” to 1346. Production was high
during the years from 1300 to 1385, perhaps 50 kg of gold per year
Investigations have revealed a total of 130 km (80 miles!) of under
ground workings, mostly hand-chiseled without benefit of explo-
sives. At an average content of 11 grams of gold per ton, about 2
million metric tons of ore were mined from early times up until the
Middle Ages, yielding a total of about 22,000 kg of gold (22 tons)

Mining was always intermittent, and a heavy fall of snow during
the decade of 1570 to 1580 caused nearby glaciers to descend and
cover the mining installations (located between 2300 and 2500
meters above sea level). The first intensive efforts to reopen the
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Figure I13. This woodcut by Erhard Schin

(1525) shows various aspects of gold mining in
Saxony.

mines took place following World War 1. In 1924, 350 miners

managed to remove 42 kg of native gold, along with 143 kg of

silver, 72 tons of arsenic, 107 tons of sulfur and some lead.

The Tauern deposits are located between Mt. Sonnblick and Mt.
Ankogel. The veins are several hundred meters long and are filled
with quartz, carbonates and chlorite, containing ore minerals such
as chalcopyrite, arsenopyrite, stibnite, pyrargyrite and gold. The
gold 1s most commonly a microscopic constituent of pyrite and
arsenopyrite, but many specimens of visible gold in leaves and
grains to 1.5 cm have been found and now reside in museums.

The mining areas can be reached by car from the town of Zell am
See, Salzburg, via Bruck and Taxenbach through the Rauris Valley
to the beautifully situated village of Rauris, and from there by bus
or four-wheel-drive up to Kolm-Saigurn. Other mining areas to the

east can be reached by car through the next valley of Gastein up to
Bockstein.

POLAND

Reichenstein '’ is an old mining area in Silesia. It produced
arsenopyrite-loellingite arsenic ore for more than a thousand years,
from which 20 to 30 grams of gold per ton were recovered.

CZECHOSLOVAKIA

There are several famous mineral locations in eastern
Czechoslovakia, including Kremnitz (Kremnica) '* and Schemnitz
(Banska Stiavnica).'® Subvolcanic epithermal dikes of the same

type as those found in Nevada’s Comstock Lode occur up to a few
kilometers in length and up to 30 meters wide.
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Figure 14. Double-jack drilling in the Harz
Mountains of Germany, about 1860.
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Kremnitz has produced many fine crystallized specimens of
minerals such as sphalerite, galena, stibnite, tetrahedrite, pyrite,
argentite, pyrargyrite, stephanite, quartz, calcite, siderite and
rhodochrosite, in addition to leaf and dendritic gold. Visible gold is
limited to only a few dikes, particularly those in the neighborhood
of the Ferdinand shaft. There is little active mining in Kremnitz
today, but a rise in the price of gold would encourage further activ-
ity.

The dikes at Schemnitz, 30 km south of Kremnitz, contain
pyrite, galena, sphalerite, chalcopyrite, quartz, carbonates and, in
some cases, amethystine quartz. Gold at Schemnitz is generally not
visible, but some ore, for example that of the Griner Gang dike,
contains 8 to 10 grams of gold per ton, in addition to 100-120 grams
of silver, 1-1.5 percent lead, 2-3 percent zinc and 0.5 percent cop-
per.

ROMANIA

The Czechoslovakian deposits of Kremnitz and Schemnitz are
part of the Slovakian Mittelgebirge, a western spur of the Car-
pathian Mountains. The mountain range, with a total length of
perhaps 800 km, extends from eastern Czechoslovakia to the
southwest, then curves through the southwesternmost corner of the
Soviet Union, passes through Romania (including the districts of
Maramures and Bukowina), turns south and finally west. This
semicircular mountain chain encompasses the area known as Tran-
sylvania (formerly called Siebenbiirgen).

The Carpathian Mountains were folded and uplifted during the
Tertiary period some 50 million years ago. Volcanic activity then
rose along the intensely fractured rocks as many volcanic pipes of
andesite, dacite and rhyolite. These eruptive rocks form an almost
complete ring along the inner base of the Carpathians. Later, faults
and fracture systems developed subvolcanic epithermal mineraliza-

tion. Economically important deposits of the system include
Schemnitz/Kremnitz, the Matra Mountains in Hungary, the
Maramures district in Romania, and the Transylvania Mountains
in central Romania. Not all are gold deposits. But the mines of
Romania have produced some of Europe’s finest mineral speci-

mens, including all of the gold specimens shown in color in this arti-
cle.

Three locations in the Maramures 2 district of northwestern

Figure 15. Miners working at the face of a mine
in Freiberg Saxony, 1857.

Romania have become famous among collectors the world over:
Baia Mare, Baia Sprie and Cavnic. Visible gold has only rarely been
found at these mines; it is typically disseminated through other
minerals such as pyrite and chalcopyrite.

Baia Mare (former Hungarian name: Nagybénya) is the largest
town in the district. Mines are located to the north and northwest
of the town. Among the better known veins are the Kreuzberg dike
and the Martin dike, containing (old analysis) 14 grams of gold and
40 grams of silver per ton. Fine specimens of bournonite,
jamesonite, amethyst and calcite have been recovered.

About 10 km east of Baia Mare is the village of Baia Sprie
(former Hungarian name: Felsobanya), well known for beautiful
specimens of stibnite, chalcopyrite, tetrahedrite, pyrite, galena,
sphalerite, bournonite, jamesonite, and in rare cases also
wolframite, barite, calcite and others. Average ore contained 2
grams of gold and 110 grams of silver per ton.

Between Baia Mare and Baia Sprie, a few kilometers to the

Figure 16. Crystal forms of gold from Rosia
Montana (Verespatak), Romania, from Gold-

schmidt (1918).
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Figure 17. Dendritic and wire gold growth 6 mm
tall, on quartz, from Rosia Montana (Veres-
patak), Romania.
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Figure 18. Gold crystals to 1.2 cm from Rosia
Montana (\ erespatak), Romania.
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north, is the famous location of Herja (former Hungarian name:
Kisbénya). In addition to galena and sphalerite, this mine also pro-
duces beautiful rosettes of short-prismatic, flattened and well-
terminated stibnite, and roses of pyrrhotite crystals. Fine specimens
of berthierite, semseyite, fizelyite and siderite have also been found.
The gold in these ores is not visible.

Cavnic (former Hungarian name: Kapnic) is another famous
locality, situated 10 km due east of Baia Sprie. Fine specimens in-
clude sphalerite, tetrahedrite, bournonite, chalcopyrite, rhodochro-
site, calcite, amethyst and barite, in addition to some visible gold.
The ore contains about 50 grams of gold per ton.

The most remarkable gold mining district in Romania and all of
Europe is an area in western Transylvania,?' about 30 by 50 km in
size. Numerous dikes and dike systems having epithermal minerali-
zation of the Comstock Lode type occur near volcanic pipes. The
dikes are commonly under 400 m in length, scattered across an area
lying between the Aries River on the north and the Mures River 1o
the south. The earliest writings on this area are those of the Greek
historian Herodotus (484-4257 B.C.), who mentioned the gold
jewelry worn by inhabitants along the Mures River. The name of
the river Aries is probably derived from auries or aurum, which is
gold. Waters draining the Rosia Montana deposits flow into the
Aries and have deposited placer gold.

In the western part of the district is the town of Brad. Mining has
been carried on there for more than 2000 years, some of the earliest
tunnels having been excavated by the Romans. Mining reached its
height during the 18th century, and written documents date back to
1774. The miners were usually Romanian farmers, and the mine of-
ficials were typically Austrians, Germans and Hungarians. A min-
ing school was founded in 1835 in Sacaramb (Nagyag), and the
official teaching language was German.

Famous mines are situated 5 to 8 km southwest of Brad. Their
names are familiar to European collectors, names such as Valea-
morii, Valea-arzului, Ruda-Barza, Bradisor and Musariu. Musariu
in particular i1s famous for beautiful specimens of leaf gold and
bladed gold crystals. The most remarkable find was made on
November 6, 1891, when 55 kg (121 pounds) of gold were removed
from a single pocket. Several grams to a few kilograms per pocket
was the norm.

Brad has an interesting mineral museum, exhibiting some over-
whelmingly beautiful gold specimens. One specimen is a mass of
crystallized gold having the form of a snake. Another specimen has
two 10-cm leaves of gold. The gold contains up to 30 percent silver;
other habits include wires, blades and dendritic masses, and also
rare crystals.

In the northern part of the area is the world-famous locality of
Rosia Montana (former Hungarian name: Verespatak). This small
village is located in a small valley about 35 km from Brad. The hills
nearby show many small dumps. About 15 percent of the gold oc-

curs as visible gold, and the other 85 percent is finely divided,
microscopic or sub-microscopic gold which must be recovered by
processing. However, that 15 percent has included many of the
finest specimens of gold ever found in Europe, as the photographs
presented here will attest.

Between Brad and Rosia Montana is the Stanija mine (former
Hungarian name: Sztanizsa), which was known for specimens of
altaite, petzite and calaverite but very little visible gold. The Botes
mine, 20 km east of Stanija, is famous for hessite and a small
amount of native gold.

On the southern edge of the district is the village of Sacarimb
(former Hungarian name: Nagyég). The deposit here was discov-
ered in 1748, and proved to contain no native gold. But fine speci-
mens of beautifully crystallized gold tellundes such as sylvanite,
nagyagite, petzite and calaverite have been found there, in addition
to the more common ore minerals such as galena, tetrahedrite,
bournonite, stibnite, alabandite, Jamesonite and others.

On the northeast corner of the district is Baia de Aries (former
Hungarian name: Offenbénya), and to the east lies Zlatna (see
cover photo). Mines in the surrounding area have produced fine
specimens from time to time, though not in the abundance com-
mon to the other mines in the area.

Most of the mines in the above-mentioned areas are now aban-
doned, though a few still operate. Many specimens from Baia Mare
and Baia Sprie have reached the mineral market in recent vears,
especially stibnite and associated minerals, but no new specimens of
gold or gold-containing minerals have surfaced. Those collectors
and museums fortunate enough to possess an old Transylvanian
gold specimen will prize it highly.
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by Wayne Leicht

332 Forest Avenue, No. 8

INTRODUCTION

A vast number of locations in Cali-
fornia have produced gold. Many of
them are placer deposits containing
only stream-worn nuggets and dust;
because these are so numerous and of
little interest to collectors, placer gold
deposits will not be discussed. Of far
greater appeal are the specimens
removed from pockets in quartz veins
where they formed. Undamaged by
erosion, such gold is found in an array
of beautiful forms, including leaves,
wires and fine crystals.

Only a few of the California mines
which have produced fine pocket gold are discussed here. Many
other locations exist but suffer from incomplete documentation, a
problem particularly common to gold occurrences. In many cases
the locality data are deliberately withheld or inaccurately reported
to conceal the exact location of a discovery. Other specimens, some
collected more than a century ago, have passed through many
hands and lost their locality information along the way. Still other
specimens, perhaps treasured for many decades by an old miner,
are victims of the failing memory of their finder. Adding to the

The Mineralogical Record, November-December, 1982

Placer C ounrty

Laguna Beach, California 92651

hough other mining regions of the world may have produced
larger quantities of gold, California’s “Mother Lode” has unques-
tionably produced the finest crystallized examples.

confusion are frequent mine name changes and the incorporation
of several small mines into larger mines as time goes on.

Fortunately, mines like the Red Ledge and the Colorado Quartz
mine (see the article in this issue) were carefully followed and
discoveries there recorded by interested owners and collectors.
Consequently these mines are today better known as producers of
fine crystalline gold than other mines which may have yielded
equally fine specimens.

HISTORY

Certainly no other single event in the
history of California has had such a
profound impact on the early eco-
nomic history of our nation as the dis-
covery of gold on the American River
in the winter of 1848. The enormous
revenues from gold pouring out of
California mines transformed the
lackluster economy of the post-
Mexican War era into a vibrant period
of industrial expansion which later
evolved into what is now known as the
American Industrial Revolution. Ad-
ditionally, the thousands of American
P Cousty and foreign fortune hunters who
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Figure I. This exceptionally fine gold specimen was found in 1959 by Mr. Sam Tracy at the Red Ledge
mine, Nevada County, California. The pocket from which it came was located just a few feet below the
surface, and had been penetrated by tree roots; a piece of root is still imbedded in this specimen. The rest
of the pocket was filled with dirt and other loose gold specimens. Size, 52 x 62 inches; Wayne and Dona
Leicht collection; photo by Harold and Erica Van Pelt.

flooded into the Pacific wilderness during the gold rush penod
most certainly expedited the early statehood of California and
secured the area once and for all from the threat of Mexican reoc-
cupation. The richness of the California gold fields was only ex-
ceeded by the cost of everything needed to work one’s claim and
provide for even the barest of necessities.

During the period between 1848 and 1858 over 25 million troy
ounces of gold were mined from the rolling foothills of the Sierra
Nevada Mountains, in a region roughly bounded on the north by
Nevada County, on the south by Mariposa County, on the east by
the crest of the range, and on the west by the San Joaquin Valley.
The “Mother Lode,” as it is called, instantly became the new El
Dorado of the world. (It should be noted that the geological defini-
tion of the Mother Lode is much more precise than that indicated

on most maps. A more detailed definition of the Mother Lode
follows.)
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The total gold production of California to date is estimated to be
in excess of 100 million troy ounces. (This 1s over 4000 tons, and
would make a cube of solid gold nearly 9 feet on an edge.) Peak
production was almost 4 million troy ounces in 1852, less than four
years after the initial discovery by John Marshall at Sutters Mill (the
purported original nugget is in the Smithsonian Institution).

The early Argonauts* found that placer gold could be easily ex-
tracted from alluvial material using relatively primitive devices.
However, within a short period of time the gold pans, rockers and
sluices gave way to the more efficient methods of hydraulic mining,
with devastating effects on the ecology of the area. As the rich

gold rush. The Greek gold seekers who voyaged to the Black Sea in
search of the Golden Fleece, traveled with Jason on the ship Argo,
hence Argonauts.
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Figure 2. This unusually large mass of crystallized gold was found in 1946 at the Eureka mine, Tuolumne
County. It measures 6 x 13 inches and weighs 67 troy ounces (52 pounds). Originally in the Crespi col-
lection, now in the Smithsonian Institution; photo by Harold and Erica Van Pelt.
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Figure 3. Map showing major rock units and
lode-gold belts in the central Sierra Nevada
Mountains (Clark, 1976).
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120 Miles

Figure 4. Map of California showing gold-
bearing areas and geomorphic provinces (Clark,
1976).

I Klamath Mountains

Il Cascade Range

Il Modoc Plateau

IV  Coast Ranges

V  Great Valley

V1 Sierra Nevada

Vil Basin Ranges

VIII Mojave Desert

IX Transverse Ranges

X Peninsular Ranges

X1 Colorado Desert

Shaded areas - gold-bearing areas.

placers of the Mother Lode began to diminish, some of the more
enterprising miners turned their attention to mining the rich quartz
veins in place. Most of the early lode mines were no more than ex-
tensions of placer or hydraulic mining operations where the miners
continued to work upstream until the source of the gold was found.
It quickly became apparent that the methods used to separate gold
from alluvium in placer deposits were ineffective in lode mining.
Small mining companies were formed to raise the capital needed to
import the sophisticated mining equipment, personnel, and tech-
nology to operate these early lode mines. Much of the expertise
necessary to operate the early underground mines came from the
famous mining region of Cornwall, England.

No doubt these early lode mines produced many fine crystallized
gold specimens. Early mining reports describe pockets of “jewelry
gold” (a term usually used by the miners to describe crystallized
gold) so large that chisels were used to cut the gold free from the
rock. Unfortunately, few specimens from the early mining period
were saved and those which remain are usually devoid of any in-
dication of where they were found, most likely to protect * high-
grader” collectors.
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GEOLOGY OF THE MOTHER LODE
Considerable confusion exists as to the exact
location and boundaries of the area of Cali-
fornia known as the “Mother Lode.” Clark
(1976) defines the Mother Lode as a 120-mile
long system of linked or en echelon gold-
quartz veins and mineralized schist and
greenstone that extends from the town of
Mariposa, north and northwest to the north-
ern part of El Dorado County. The Mother
Lode is within a broader gold-bearing area known as the Sierra
Nevada geomorphic province, which also includes the East belt and
the West belt, as well as mining districts north of the Mother Lode.
The Sierra Nevada province i1s further broken down into over 200
mining districts which are defined as areas or zones of gold mineral-
ization. These districts are not always well-defined and are com-
monly named after small towns which, because of their geographic
locations, served as central supply points for the mines of the area.
Hence, the gold districts of the Sierra Nevada province are often
more important historically than geographically — nevertheless,
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Figure 5. Leaf gold from Tuolumne County, measuring 5 x 62 inches. Originally part of the Crespi col-
lection, now in the Smithsonian Institution; photo by Harold and Erica Van Pelt.
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Figure 6. Brilliant, sharp octahedral crystals
typical of those found at the Eureka mine,
Tuolumne County. Size, 1 inch; Wayne and
Dona Leicht collection; photo by Harold and
Erica Van Pelt.

Figure 7. Well-formed octahedral crystals of
gold, one showing pseudohexagonal habit. Size,
1V2 inch; Wayne and Dona Leicht collection;
photo by Harold and Erica Van Pelt.

Figure 8. An unusual specimen of leal gold
from Tuolumne County, showing multiple
curved leaves in the shape of a rose. Size, 2 x
2V2 inches; Wayne and Dona Leicht collection;
photo by Harold and Erica Van Pelt.
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Figure 9. The “Fricot Nugget,” found in 1865 at
the Grit mine, El Dorado County, California.
This remarkable specimen of crystallized gold,
one of the finest ever found in California,
weighs 201 troy ounces (nearly 17 pounds).
California Division of Mines and Geology col-
lection, Ferry Building, San Francisco.

SUTTER'S MILL.

they are useful and are often used by museums and collectors in
labeling gold specimens.

The main mass of the Sierra Nevada is a huge batholith of grano-
diorite and related rocks that have intruded into metamorphic
rocks of Paleozoic and Mesozoic age. The metamorphic rocks are
confined largely to the western foothills and to the northern end of
the range. They consist of a series of folded and faulted major rock
units. The principle units are slate, phyllite, schist, quartzite, horn-
fels, and limestone of the Calaveras formation (Carboniferous to
Permian); the Amador group (Middle and Upper Jurassic) of meta-
sedimentary and metavolcanic rocks; the Mariposa formation (Up-
per Jurassic), much of which is slate; schist, phyllite and quartzite
of the Kernville series (Jurassic or older) in the southern Sierra
Nevada; and a vast amount of undifferentiated pre-Cretaceous
greenstones and amphibolites.

In addition, there are numerous intrusions of basic and ultra-
basic rocks, many of which are serpentinized. The serpentine
bodies apparently have been structurally important in the localiza-
tion of some gold-bearing deposits and typically are parallel to or
occur within the belts of gold mineralization. There also are
numerous dioritic and aplitic dikes associated with gold-bearing
veins (the above discussion is largely from Clark, 1976).

HABITS OF CRYSTALLIZED GOLD

Crystallized gold from California was
reported as early as 1850, less than two
years after Marshall’s initial discovery
of gold in the flume of a sawmill under
construction near Coloma in El Dorado
County. That year a few water-worn
crystals of gold found their way to the
east coast of the United States where
they were described by Francis Alger of
Boston in 1850. Alger described the
crystals as rather large, unmodified
octahedrons with slightly depressed
centers, from an unspecified locality in
California. Apparently because of their large size, there was some
question as to whether these were true crystals of gold or pseudo-
morphs of gold after some other mineral. Alger indicated that he
was “not disposed to ascribe any such forced and unnatural origin
to these beautiful productions.” Apart from a few vague references
to “specimen gold” in various county and state reports, very little

Mariposa ( ounty
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was written on the subject of crystallized gold until 1885. Buried in
an obscure report from the Director of the Mint 1s a small but
superb paper written by Willam P. Blake (1885) (after whom
blakeite was named) while he was employed as a geologist for the
California State Board of Agriculture. Blake described the various
forms in which gold occurs in nature with the emphasis placed on
California crystallized goild.

Almost every form of crystallized gold has been found in Cali-
fornia. However, some forms, such as wire gold and gold in well-
formed cubes, are relatively rare. By far, the most common crystal
habit is the octahedron, either in the form of regular eight-sided
dipyramidal crystals or in the more distorted leaf or plate form.
Leaves and plates are almost always single or twinned octahedral
crystals. Raised triangular faces can usually be observed on the sur-
faces of sheet gold though they may be microscopic. Leaves differ
from plates only in thickness; leaves are thinner and tend to be
more dendritic, especially at the edges, whereas plates are thicker
and sometimes show sharp crystal faces along the outer edges.

Large gold specimens are commonly combinations of leaves,
plates and individual crystals, sometimes distorted beyond easy
visual orientation. ldeally, collectors want a specimen of gold to
have some matrix either attached to it or preferably acting as a base
of support for the gold itself. Unfortunately, many California gold
specimens show little or no matrix. This is due in part to the fact
that some of the finest crystallized gold formed in clay-lined quartz
crystal pockets (the clay may or may not be present at the time the
specimen is actually found). A case in point are the specimens of
gold from the Red Ledge mine of Nevada County where much of
the gold occurred loose in pockets.

THREE FAMOUS MINES
Red Ledge Mine

The most famous mine in California for crystallized gold is the
Red Ledge mine, located in east-central Nevada County near the
old mining town of Washington. Most of the gold from the Red
Ledge is in the form of dendritic leaves, in itself not that different
from other leaf gold; but the specimens are remarkable for their

mirror-bright surfaces.

A latecomer to the mining scene in Nevada County, the Red
Ledge was a shallow pocket mine situated on a series of small but
rich quartz veins. Much of the gold was found loose in quartz vugs
associated with albite and gemmy quartz crystals. Sulfides, except
minor arsenopyrite, were rare in most of the mines in the Washing-
ton mining district. Very little is known about the output of the
mine until 1952, when it was purchased by Mr. and Mrs. Sam P.
Tracy, who worked the mine until Mr. Tracy’s death in 1968. Obvi-
ously the mine did produce several fine specimens prior to 1952, as
indicated by an exceedingly fine specimen reportedly mined in 1914
and now in the collection of the Cranbrook Institute of Sciences,
Bloomfield Hills, Michigan.

Many of the specimens mined during the period in which the
mine was owned by the Tracys were purchased by the late Charles
Crespi, a banker in Angels Camp, Calaveras County, California.
Mr. Crespi had been purchasing gold specimens from the Red
Ledge mine as well as several other mines in the Mother Lode
region for many years. At the time of his death in 1961 he had
amassed what was probably the finest personal collection of crystal-
lized gold in the world. Kristalle purchased a major portion of the
Crespi collection in 1978; many of the finest specimens from this
collection are now in the Smithsonian Institution.

The notoriety of the Red Ledge mine as a producer of fine gold
specimens is due not only to the quality of the specimens but also to
the fact that the mine was worked during a period when many col-
lectors were actively seeking specimens. The locality *“Red Ledge
mine” was no doubt appended to many specimens of unknown or
other origin. Consequently, there are probably more specimens in-
accurately credited to the Red Ledge mine than any other gold mine
in the world.

Other mines in the Mother Lode have produced specimens of
similar quality and quantity but are not nearly as well known. The
Eureka mine in Tuolumne County is a good example. It produced
many important specimens but most of the output of the mine
ended up in Mr. Crespi’s collection (which until recently was
seldom seen by the public). (continued on page 386)

HADLE ROCKING, ON TUHE E
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Recently collected gold specimens from the Michigan Bluff district, Placer County, California. Upper left: 1.4 inches. Upper right: 2.2
inches. Lower left: 1.4 inches. Lower right; 1.6 inches. Kristalle specimens; photos by Harold and Erica Van Pelt.
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Wr_\at’s New In
Minerals”,

NEW GOLD FROM CALIFORNIA!

(Dona Leicht of Kristalle, Laguna Beach, California, provided
the following report and photos (facing page) for What's New?
W.EW,)

Although much gold has come from the *Golden State,”™ most of
it has been found as stream-worn nuggets and dust rather than as
beautifully crystallized “pocket gold.” Of the few crystalline gold
specimens that reach the market, most were collected long ago.
Recent strikes have been rare, but in the late 1970's the Colorado
Quartz mine produced some superb specimens (see the article in this
issue). Now California can boast of another working mine produc-
ing fine crystallized gold.

This recently reopened but very old locality is in the Michigan
Bluff mining district of Placer County, and is currently being
worked by third-generation owners. The Damascus district is to the
north, and the Forest Hill district is to the west. In order the protect
the property from an onslaught of illegal “high-graders,” the exact

o
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~ Michigan Bluff
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location is not given.

Hydraulic mining began at the placer deposits here in 1853, and
the district produced an average of $100,000 in gold each month.
Leland Stanford, a Governor of California and builder of the Cen-
tral Pacific Railroad, operated a store in the district from 1853 1o
1855. Activity declined during the 1870’s, continuing intermittently
through the 1930%. In 1960 a fire devastated the entire region.

The Michigan Bluff district has been producing fine specimens of
gold as far back as the famous rush of 1849. Many such pieces are
on exhibit in public displays across the country. In the early days,
according to a family story, the grandfather sold a magnificent
specimen for $20,000 (keep in mind that this took place when gold
was valued at less than $20 an ounce, and specimen value was hard-
lv recognized), but the piece was then melted down after a replica
was made!

The deposit is a hard-rock operation, though most of the sur-
rounding area is best known as a placer district. Several hundred
feet of drifting have been accomplished, in places intersecting clay-
filled pockets associated with milky quartz. Gold specimens occur
suspended in this clay, unassociated with any sulfides.

The gold ranges in habit from leafy to dendritic to octahedral.
Some well-formed octahedrons measure up to Y2 inch in size. All
specimens have brilliantly lustrous surfaces. Much of the gold has
been collected with quartz matrix attached but, as is typical of
pocket gold, the finest crystals occur as “floaters” unattached to any
matrix.

A full year of effort by the operators of the mine has yielded less
than 100 specimens. Sizes range from thumbnail to miniature, and
many are extremely esthetic, as one can see from the photos on the
facing page. They are priced from $100 to several thousand dollars,
depending on size and crystallization.

Kristalle acquired the entire year's output of crystalline gold
from this locality. Due to the sporadic nature of the pocket distri-
bution, and the operation of the mine on only a part-time bam
future production is expected to be very limited.




fcontinued from p. 379)

The Eureka mine (also known as the Harper
Brothers’ mine) is in the East belt of the
Sierra Nevada province near the town of Big
Oak Flat in Tuolumne County. The claim
was first located in 1893 or 1894 in Grizzly
Guich by Edwin F. Harper and Charles F.
Harper, who worked it intermittently until
well into the 1940’s. Like many of the small
pocket mines of the area, the orebody con-
sisted of a series of narrow quartz veins, up to 2 feet in width and 8
to 10 feet apart, in the Calaveras slate. Most of the specimens from
the Eureka mine are rather thick plates of gold with octahedrons
(some over 2 inch) attached to, or on, the surfaces of the plates.

Although the mine produced many fine specimens, it was not
until 1949 that it came to the attention of the scientific community.
Clarence A. Logan (1949) described a single crystallized gold speci-
men measuring € inches wide by 13 inches long and weighing 67
troy ounces. It was found in a bed of loose quartz crystals and talc,
within a few feet of the surface. The specimen was displayed for a
short period of time in Sonora and later acquired by Mr. Crespi.
When the Crespi collection was dispersed this particular specimen
was acquired by the Smithsonian Institution and is now on display
there.

Tooclumne ( ouniy

Grit Mine

The Grit mine is located in the Green-
wood district, north of the town of
Georgetown in El Dorado County, in
the northwest portion of the Mother
Lode. The mine was formerly known as
the Spanish Dry Diggins Seam mine,
after the Spanish who first worked the
area by carrying the gravel down to a
nearby stream for washing. The Grnit

El Dorado County

mine is a seam mine that was first

worked by hydraulic mining; later the bottom of the pits were
mined as lode mines. Most of the mines in the area are in the slates
of the Mariposa formation and are associated with amphibolite
schist and greenstones.

But for a single specimen, the Grit mine would have passed into
obscurity as have thousands of other mines in the Mother Lode. In
1865 a mass of crystallized gold weighing 201.4 troy ounces was
found in a shaft a few feet below the bottom of a hydraulic pit. The
“Fricot Nugget,” as it is called, is a cavernous mass of intergrown
octahedral crystals up to % of an inch on a side. Although it is
broken into two pieces, many people regard the Fricot Nugget as
the finest specimen of large crystallized gold in existence. Other
documented specimens from the Grit mine are rare. However,
several mines in the immediate area, such as the Georgia Slide and

Table I. Some localities for crystallized gold in the
California Mother Lode region.

Amador County
Amador Queen No. 2
mine (P)
Central Eureka mine (C, M)
Fremont mine (C)
Keystone mine (P)
Live Oak mine (P)
Butte County
Flowery North mine (C)
Calaveras County
Altaville Mining and
Manufacturing Company’s
ledge (O)
Bald Mtn., Browns flat (C)
Belmont Osborn mine (P)
Francis mine (C)
Gwin mine (C)
Hoosier mine (C)
Jumper mine (C)
Melones mine (C)
Rich Guich mine (C)
Rio Vista mine (C)
Sheep Ranch mine (P)
Shore mine, Table Mtn.
(S, P)
Union mine (P)
Colusa County
next to the Clyde mine (©)

El Dorado County
Brust mine, Kelset dist. (C)
Cedarberg mine (H)
Davis mine (C)
Garden Valley mine (O)
Lukens Gold mine (C)
Mameluke Hill mine (P)
Mayflower mine (C)
Stuckslager mine (C)
Dry Gulch mine (C)
Grit mine (C, M)
Inyo County
Ida mine (M)
Madera County
Gambetta mine (C)
Mariposa County
Colorado Quartz mine (P)
Diltz mine, Whitlock
dist. (P)
French mine (P)
Hasloc mine (C)
Mariposa Commercial and
Mining Company
mine (C)
Martin & Walling
mine (C)
Princeton mine (H, M)
Nevada County
Alcalde mine (C)
Cadmus mine (C)

Christmas Hill mine (C)

Empire mine (H)

Gold-Quartz mining Co. (C)

Granite Hill vein (M)

North Hill vein (M)

Helvetia mine (M)

Idaho-Maryland mine

(C,H, P)

Lafayette mine (M)

Massachusetts lode (S)

North Star mine (C, H, P)

Pennsylvamia mine (M)

Red Ledge mine (C, S, H,

ke P73

Snow Summit mine (C)
Placer County

Forest Hill mine (S, H, P)

George Slide mine (P)

Irish Creek mine (M)

Michigan Bluffs dist. (P)
Plumas County

Diadem Quartz mine (P)

Independence mine (P)
Shasta County

Banghart mine (P)

Mammoth mine (P)

Yankee John mine (C)
Sierra County

Alaska mine (S, P)

Four Hills mine (C)

Iron Side mine (C)
Oriental mine (L, P)
Pride mine (C)

Queen mine (P)
Rainbow mine (C)
Secret Canyon mine (P)
Sierra mine (P, L, S, H)
16 to 1 mine (P)

Siskivou County

Burton mine (C)

EDM mine (C)

Flying Cloud mine (P)
Happy Camp mine (C)
Homestake mine (C)
Independence mine (C)
Quartz Valley mine (M)

Trinity County

Bonanza mine (facing page)

Tuolumne County

Alameda mine (C)
Black Oak mine (C)
Bonanza mine (C)
Golden Rule mine (C, M, P)
Harper Brothers or

Eureka mine (S, P)
Hidden Treasure mine (P)
John Neale’s mine (C)
Lazar mine (C)
Nigger Hill mine (C)

C — California Division of Mines and Geology Collection

H — Harvard Collection

L — Natural History Museum of Los Angeles County Collection

M — Minerals of California
P — Private Collection

S — Smithsonian Institution Collection
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the French mine, have also produced some crystallized gold.

With the exception of the Colorato Quartz mine, there are few
mines in the Mother Lode that have produced fine specimens in re-
cent years. The number of deposits in the Mother Lode is stagger-
ing and it is virtually impossible for anyone to document specimens
(if any were found) at each of the mines. Table 1 gives a list, by
county, of some of the mines in the Mother Lode that have yielded
crystallized gold.
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NOTE complete directory of California crystallized gold occurrences. |

For the past 12 years or so | have been gathering information on would appreciate any such information that readers can offer, and
California gold mines and photographing specimens of gold from would also be happy to share any of my own information on the
each location, with the purpose of eventually publishing a relatively subject.

Remarkable
Gold Specimens

(Reprinted from The Mineral Collector, May 1908, vol. 15, no.
3, p. 46; courtesy of Ron Bentley)

Our frontispiece this month represents two very remarkable |

gold specimens. The picture gives actual size of same. The
largest weights 25 ounces and the other 142 ounces. Very little
matrix is attached and the gold is 95 per cent fine. Both are fine-
ly crystallized and the matrix is milky quartz. They are the finest
specimens of native gold ever found in this country.

The history of their discovery is very interesting. They come
from the Bonanza Mine, Trinity County, California. When they
were sinking one of their perpendicular shafts they came in con-
tact with a large mass of rock sticking out on one side, and in-
stead of blasting this away, allowed it to protrude a little into the
shaft. This in time proved a great annoyance and the engineer of
the lift running up and down the shaft decided to try and get rid
of 1t, so one day he took a sledge and chisel, and with the aid of
one of the workmen, started to break it away.

He had not worked long when, to his astonishment, a large
piece broke off and fell at his feet, and the sight that met his eyes

made his head swim, as he had broken into a pocket that
afterwards produced native gold to the amount of
$55,000.

He immediately informed his boss, and the company
was communicated with in regard to this wonderful
pocket. Orders came to shut down the mine and the of-
ficers took the matter of removing the gold into their own
hands. Shareholders and prominent mining men flocked
from all over the country to see this remarkable pocket.
The gold was later removed and the two specimens shown
are the finest of the immense quantity of native gold
taken from this pocket.

These specimens, together with another weighing 21
ounces, can be seen at the showrooms of Mr. A. H.
Petereit.
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"Dealers

Northern California has many quality mineral
dealers. Some are wholesale, some are both
wholesale and retail, all give quantity discounts
to dealers. Come and see us the next time you're
in the West. (Appointments are encouraged, as
travel for specimens often takes dealers away.)

1. MALLONEY'S FOSSILS
Tom and Hilda Maloney
P.O. Box 1053

Willows, CA 95988

Tel: (916) 934-4536

2. CONSOLIDATED ROCK and
MINERALS

Jerry Blaur

Route 2, Box 970 — Interstate 80

Vacaville, CA 95688

Tel: (707) 448-5525

J. FRAZIER'S MINERALS and
LAPIDARY

Si and Ann Frazier

2000 Center, Suite 1177

Berkeley, CA 94704

Tel: (415) 451-3644

4. RUSTAM

Rustam Kothavala

511 Van Buren Avenue
Oakland, CA 94610
Tel: (415) 451-3644

5. BARBERA COMPANY
1038 Regent Street
Alameda, CA 94501

Tel: (415) 522-5004

6. A. L. McGUINNESS
Al and Jo McGuinness
4305 Camden Avenue
San Mateo, CA 94403
Tel: (415) 345-2068
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7. ROBERTS MINERALS
Ken and Betty Roberts

P. O. Box 1267

Twain Harte, CA 95383
Tel: (209) 586-2110

8. PATHFINDER MINERALS
Dick and MaryJean Cull

41942 Via San Gabriel
Fremont, CA 94538

Tel: (415) 657-5174

9. MINERALOGICAL
RESEARCH COMPANY

Eugene and Sharon Cisneros

704 Charcot Avenue

San Jose, CA 95131-2292

Tel: (408) 263-5422, 923-6800

10. CURETON MINERAL CO.
Forrest and Barbara Cureton
4119 Coronado Ave., Unit 4
Stockton, CA 95204

Tel: (209) 462-1311

11. GALAS MINERALS
Chris and Agatha Galas
P.O. Box 1803

10009 Del Almendra
Oakdale, CA 95361

Tel: (209) 847-4782

12. RUNNERS
Bruce and Jo Runner
13526 South Avenue
Delhi, CA 95315

Tel: (209) 634-6470

13. SIERRA NEVADA
MINERAL CO.

1002 So. Wells Ave.

Reno, NV 89502

Tel: (702) 329-8765

14. DAWN MINING &
MINERALS

P.O. Box 4073

Mountain View, CA 94040

Tel: (415) 969-2365

15. KASSIONAS

John and Dolores Kassionas
P.O. Box 578

Alviso, CA 95002

Tel: (408) 263-7784




since 1950.

INTRODUCTION

The 20 species which contain gold as an essential constituent
comprise an interesting group. Among the species, five of the six
crystal systems are represented, and several of the minerals form
complex crystals. All are metallic, soft (H = 3), heavy (density
5.6-19.3), and most are gray to white or yellow to brownish. Less
than half show a cleavage, though that characteristic is as yet
undetermined for seven of the species.

Gold, of course, occurs uncombined. But it also forms minerals
in combination with 12 other elements, all of which are metals or
semimetals except for sulfur. More than half of the known species
contain tellurium. In addition, gold occurs as a non-essential con-
stituent of a number of other species, making aunferous varieties.

Half of the gold-containing minerals have been described as new
species since 1950; these include all of those nor containing
tellurium, except for maldonite and native gold. The mineralogy of
a number of recently described species i1s poorly understood and
awaits further work along with several potentially new gold
minerals.

GOLD AND ITS VARIETIES
Gold (Au)

Knowledge of gold extends far back into prehistory. Its many
names include so/ (alchemical), aurum (Latin), or (French), oro

The Mineralogical Record, November-December, 1982

e Gold-Containi
Minerals:

by Wendell E. Wilson

The Mineralogical Record
P.O. Box 315565

Tucson, Arizona 85740

O [ the various gold-containing minerals, native gold, nagyagite,
krennerite, petzite, calaverite and sylvanite are known to collec-
tors as well-crystallized specimens. However, there are at least 14
other gold species, ten of which have been described as new minerals

a Review

(Spanish and Italian), goud (Danish), gull (Norwegian), and guld
(Swedish). The name gold is probably of early Anglo-Saxon origin.

Gold crystals are most commonly of octahedral form, though
seven other forms are known to occur individually or in combina-
tion, and an additional dozen or so are very rare or unconfirmed.
Crystals are only rarely well-formed; more typically they are dis-
torted, flattened or elongated in some way to yield branching aggre-
gates and reticulated, dendritic, arborescent or filiform groups.
Collectors generally divide gold specimens into six habit groups: (1)
crystal gold (having relatively well-formed crystals), (2) lea/ gold
(flat sheets), (3) wire gold (curving wires), (4) arborescent gold
(branching moss-like or tree-like groups), (5) sponge gold, and (6)
nugget goid. These habits tend to grade into one another. For ex-
ample, it is not uncommon for fine leal gold to be rimmed or
sprinkled with sharp, small crystals.

Though a common mineral widely distributed in all igneous
rocks, significant concentrations of gold are more or less limited to
veins of hydrothermal or related origin, and to placer deposits
derived from these. Most vein gold is associated with quartz and
pyrite, but a wide variety of other associations is known.

Small occurrences of gold are extremely numerous and wide-
spread. A comprehensive listing would be beyond the scope of this
paper. See the other articles in this issue for more locality informa-
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Figure 1. Gold crystals from Brazil; a., b. Goias
province; c., e. unspecified; d. Mato Grosso
state. (Goldschmidt, 1918)

tion, or consult some of the standard references.

Unless referenced, all information here and in the sections that
follow (except the “Availability” section) was taken from Palache er
al. (1944), Roberts er al. (1974) or Hey (1955). See these works for
additional references. The best recent summary of information on
gold, and the most comprehensive bibliography, are contained in
the review by Boyvle (1979).

Compositions here are given in weight percent unless otherwise
noted.

Varieties of Gold
Argentiferous Gold (Au,Ag)

Most native gold contains some silver, ordinarily 5 to 15 percent.
Sponge gold from Kalgoorlie, Australia, is among the purest and
lowest in silver (99.91 percent Au). The term argentiferous gold
should be reserved for specimens containing from 1 to 20 percent
silver (see electrum). A complete series exists from pure gold to pure
silver.

Aurobismuthinite (Bi,Au,Ag,).S,

Aurobismuthinite was reported in 1912 as lead-gray, massive,
cleavable material from an unknown locality, containing 12.27 per-
cent gold and 2.32 percent silver. Embrey and Fuller (1980) suggest
that it may instead be a mixture of argentiferous gold and bismuth-
inite (B1,S,).

Argentocuproaurite (Au,Cu,Ag,Rh,Pd)

Argentocuproaurite was described by Razin (1975) as a new min-
eral but relegated to cuprian argentiferous gold by Cabri (1977). It
contains only small amounts, if any, of rhodium and palladium.
Found as minute grains at the Talnakh copper deposit and at the
nearby Noril'sk copper deposit, Soviet Union.

Argentiferous Gold-Amalgam (Au,Ag,Hg)
Samples of gold-amalgam from Colombia and Borneo have been
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shown to contain about 5 percent silver. The Colombian material is
verv malleable, whereas the Borneo specimens are brittle.

Bismuthian Gold (Au,Bi)

Though the reported solubility of bismuth in gold is less than 0.2
atomic percent in the artificial system, gold containing nearly 3 per-
cent Bi was reported from the Schilowoissetsky mine, west of
Kamenskij Zavod, Soviet Union. (Not to be confused with the
mineral maldonite, Au,Bi, containing 34.5 percent Bi.)

- Cuprian Electrum (Au,Ag,Cu)

An analysis of electrum from West Africa yielded 4.27 percent
copper.

Cuprian Gold (Au,Cu)

Cupnan gold 1s known from Borneo (containing over 5 percent
copper) and from Mt. Karabasch in the Urals (over 20 percent cop-
per); the Urals material, reported in 1914, is near the composition
of the recently described tetraauricupride (ideally containing 24.4
weight percent copper). A copper-bearing gold has also been
reported in association with the recently described gold-copper
telluride bogdanovite (Spiridonov and Chvileva, 1979a).

Figure 2. Gold crystals from the Zdraholt mine,
Barza, Hunedoara County, Romania. (Gold-
schmidt, 1918)

Electrum (Au,Ag)

Nearly 2000 years ago it was suggested by Pliny that electrum
should be defined as containing 20 percent silver; in practice today
the range used is 20 to 50 percent silver. (Beyond 50 percent the
mineral is auriferous silver.)

f

Figure 3. Gold crystals from Oregon. (Gold-
schmidt, 1918)
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Figure 4. Gold crystals from the central Ural
Mountains, Soviet Union; a. Nizhniy Tagil,
northwest of Sverdlovsk; b., c.,e., I, i, j., L.,
m. Sysert, south of Sverdlovsk; d. Berezovskij,

Gold-Amalgam (Au,Hg,?)

Some analyses correspond well with the above formula, sug-
gesting that gold-amalgam may be a true species, the gold analog of
moschellandsbergite (Ag,Hg,). However, other analyses have
shown a range of compositions indicating a continuous series.
Gold-amalgam occurs as metallic lumps of white or yellowish color,
and is also known as a single, fine gray crystal in the Harvard col-
lection.

Iridic Gold (Au,Ir)
Gold has been reported containing up to 30 percent iridium
(compare auriferous osmiridium).

Platinum Gold (Au,Pt)

Gold containing up to 10 percent platinum has been reported,
though gold and platinum are not completely miscible in the solid
state.

Palladian Gold (Au,Pd) (“Porpezite”)

A variety of gold from Porpez, Brazil, was reported in 1904 as
containing 10 percent palladium; also from Jacutinga and Con-
donga, Brazil, carrying 5 to 6 percent Pd, and from Taquanil (sic),

Minas Gerais, Brazil, containing 8.21 percent Pd. The town of

Ouro Preto (“black gold™), Brazil, was named after the black palla-
dian gold found abundantly nearby. Cabri and LaFlamme (1974)
reported gold from the Stillwater Complex, Montana, containing
up to 7.3 percent palladium. A complete Au-Pd series exists in the
artificial system.
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northeast of Sverdlovsk; g. Blagodatj Moun-
tain, north of Sverdlovsk; h. Sverdlovsk
(formerly Katharinenburg). (Goldschmidt,
1918)

Rhodian Gold (Au,Rh) (*Rhodite”)

Some gold specimens from Colombia and Mexico are reported to
contain 34 to 43 percent rhodium. This is doubtful in view of exper-
imental studies indicating that rhodium has a maximum solubility
of 4.1 atomic percent in gold.

Others

Other elements reported in analyses of gold, always in amounts
less than | percent, include Al, As, B, Ba, Be, Ca, Cd, Co, Cr, Fe,
Ga, Ge, In, K, Li, Mg, Mn, Mo, Na, Ni, Pb, Sb, Sc, Se, Si, Sn, Sr,
Te, Th, Th, U, V, W, Zn, Zr and rare earth elements (Boyle, 1979).

SPECIES CONTAINING GOLD
Maldonite Au,Bi

Maldonite is known only as massive, granular material and as
thin coatings. It occurs in greisen-like zones or veins in granite, in
association with scheelite and apatite.

Found at Nuggety Reef, Maldon, Victoria, Australia, and also at
the nearby Eagle Hawk mine, Union Reef.

Named for the locality.

Auricupride Cu,Au (syn. with Cuproauride)

Copper and gold form a continuous solid solution series in the
synthetic system, but only above 410° C. Below that temperature
solid state reactions occur resulting in miscibility gaps between
phases centered around the compositions Cu,Au, CuAu, and
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Table I. Summary of mineralogical data for the gold-containing minerals.

Name Composition System

Space

Group

Mohs
Hard-
ness '

Density Cleavage ?

NATIVE ELEMENTS AND ALLOYS
Gold Group
Gold
Mazldonite
Auricupride
Rozhkovite
Tetraauricupride
Platinum Group
Zvyagintsevite (Pd,P1,Au)(Pb,Sn)
SULFIDES, TELLURIDES, SELENIDES
Algodonite Group
Bogdanovite
Bessmertnovite
Dyscrasite Group
Bilibinskite
Argentite Group
Uytenbogaartite

Au

Au,Bi
Cu,Au,
(Cu,Pd),Au,
CuAu

Auy(Cu,Fe),(Te,Pb),
Au,Cu(Te,Pb)

Orth.
Orth.

Au,Cu,PbTe, Cubic?

Ag,AusS, Tet.
Fischesserite
Petzite

Galena Group
Muthmannite

Stibnite Group
Montbrayite

Ag;AuSe,
Ag,AuTe,

Cubic
Cubic

(Ag,Au)Te Orth.?

(Au,Sb),Te, Tric.

Nagyagite Pb,Au(Te,Sb),S;s-4 Tet.?

Krennerite Group
Aurostibite
Krennerite
Calaverite
Syivanite
Kostovite

AuSb,
(Au,Ag)Te,
AuTe,
AgAuTe,
CuAuTe,

Cubic
Orth.
Mon.
Mon.
Mon.

Fmim
Fd3im

l"

Pmmm
C4/mmm b ?

Pm3m

P4.22 or
P4,
J432

14 32

l’,

Pa3
Pma2
C2/m or C2
P2/C

2

Yellow

white

reddish yellow
pale rose
copper-red

n
{100}

l‘?

white

brownish
.I?

brownish
white

white
gray

n
{001}?

I white-yellow

{110}
{o11}
{111}
{010}

white-yellow

1.55 gray
3 9.91
2-3 8.86
2'2-3 9.31 n
1V42-2 8.17 {010}

2-2'4 ? 1

n

{001}

gray

white
white-yellow
white
gray-white

' Hardness values originally given as Vickers hardness have been converted to Moh’s hardness using the formula: H, = 0.7 *JH,.

In = no cleavage observed, | = one cleavage observed.

CuAu, (Hansen and Anderko, 1958). This is reflected in nature.
The matenial originally described by Lozhechkin (1939) as cupro-
auride, Cu,Au,, from the Karabash deposit, Soimon Valley, Urals,
was probably closer in composition to Cu,Au-Cu,Au; so the ideal
composition for auricupride is now considered to be Cu,Au (Ram-
dohr, 1969). It is known from a number of other localities including
hydrothermal veins in Victoria, Australia; the Kerr Addison mine
in Ontanio; Tankavaara, Finland; Mooihoek, Transvaal; and Insiz-
wa, Japan (Ramdohr, 1969).

Ramdohr and Strunz (1978) mention four different “auricu-
prides” having the compositions Cu,Au (Karabash), CuAu, (Vic-
toria, Australia), tetrahedral CuAu (since described as the new
mineral tetraauricupride), and Pd-bearing orthorhombic CuAu
from the Talnakh deposit, Soviet Union (rozhkovite). Of these,
only CuAu, remains to be described as a distinct species. A mineral
approaching this composition (CuAu, ,) was partially described by
Oen and Kieft (1974) but not named. Novgorodova and Tsepin
(1976) noted phases from Karabash having the compositions
Cu,Au (auricupride), CuAu, and CuAu,.

Named for the composition.

Rozhkovite (Cu,Pd),Au, or (Au,Pd)Cu
Rozhkovite was first described as a new mineral, palladian
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cuproauride, (Cu,Pd),Au,, by Razin er al. (1971). It was then later
referred to as rozhkovite (Razin, 1975) with a footnote that the
name was considered and recommended by the International Min-
eralogical Association in 1970, prior to the first description as palia-
dian cuproaunde. Unfortunately, comparisons to synthetic Cu;Au,
(non-existent) were in error and, depending upon how the other
elements Pd, Rh, Ni, Bi and Ag are grouped, the analysis could be
recalculated to give an ideal formula of (Au,Pd)Cu (Cabri, 1977),
which, incidentally, is the formula approved by the IMA in 1970,
and is more in keeping with the synthetic system. There also seems
to be some doubt as to whether the mineral is orthorhombic or
tetragonal. Single-crystal X-ray studies are needed to describe this
species more completely.

Rozhkovite occurs in sulfide ores of the Talnakh copper deposit
in the Soviet Union. These ores consist primarily of talnakhite,
chalcopyrite and cubanite. It is commonly intergrown with gold
alloys, native gold, zvyagintsevite, polarite, ferroplatinum, galena,
sphalerite and sperrylite, and forms irregular grains up to 0.45 mm.

Named for professor 1. S. Rozhkov, a Soviet researcher of gold
and platinum deposits.

Tetraauricupride CuAu
Tetraauricupride was described recently (Kegiao er al., 1982) as a
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new mineral from a platinum-bearing ultrabasic stock at Sardala,
Manas County, Xinjiang autonomous region, China. It is associ-
ated with gold, silver, platinum group minerals, chalcopyrite, pyrite
and pyrrhotite. Ramdohr and Strunz (1978) reported tetragonal
CuAu from a hortonolite dunite in South Africa.

A comparison with rozhkovite shows dissimilarities in color (pale
rose for rozhkovite, copper-red with a yellow tint for tetraauricu-
pride), hardness (VHN,, of 205 vs. 294) and spectral reflectives.
However, the X-ray data of rozhkovite and tetraauricupride are
very similar.

Named for its structure and composition.

Zvvyagintsevite (Pd,Pt,Au),(Pb,Sn)

Zvyagintsevite was independently described by Cabri and Traill
(1966) and by Genkin er al. (1966). The composition varies from
(Pd,Au),Pb (Cabri) to (Pd,Pt),(Pb,Sn) (Genkin). Consequently
there appears to be doubt regarding which of the elements Au, Pt
and Sn are essential, if any. Fleischer (1980a) gives the composite
formula (Pd,Pt,Au),(Pb,Sn), but perhaps the analyzed samples are
all varieties of the composition Pd,Pb. In any case, the material
studied by Cabri and Traill contains 3.6 to 6.0 percent gold, and so
the mineral is included here.

All samples, it appears, are from the Noril'sk group of deposits.
These are mostly orebodies of the chalcopyrite-pentlandite-
pyrrhotite type occurring on the western boundary of the Siberian
plain. The material described by Cabri and Traill is found as
minute, irregular grains and veinlets to 250 microns in size, inter-
grown with magnetite, chalcopyrite, auriferous silver, cubanite,
valleriite and Pb(Bi,Pb) alloys. The material studied by Genkin er
al. occurs with ferro-platinum and pentlandite as grains to 0.3 mm
and as skeletal forms.

Named for Professor Orest Evgenevich Zvyagintsev, who did
research on the geochemistry of the platinum minerals.

Bogdanovite Au,(Cu,Fe),(Te,Pb),

Bogdanovite was described by Spiridonov and Chvileva (1979a)
as a new intermetallide from Kazakhstan and the Soviet “Far East.”
It occurs only in the oxidized zone, and is associated with the gold
minerals bessmertnovite and bilibinskite as well as native gold (in-
cluding cuproan gold and plumbian-cuproan gold), sylvanite and
krennerite. Varieties of bogdanovite rich in copper are associated
with copper minerals, whereas those varieties rich in iron are
associated with iron-containing supergene minerals. Individual
grains of bogdanovite do not exceed 10 microns in size, although
intergrowths and aggregates may reach | mm.

Named for Professor A. A. Bogdanov.

Bessmertnovite Au,Cu(Te,Pb)

Bessmertnovite was described by Spiridonov and Chvileva
(1979b) from the same occurrence as that for bogdanovite and
bilibinskite (see above for associations), in the Soviet “Far East.”
The deposit, not named, is referred to as a volcanogenic gold-
telluride deposit. Bessmertnovite occurs as elongated or irregular
grains up to 0.05 mm in size.

Named for M. S. Bessmertnaya and V. V. Bessmertny, mineralo-
gists and ore deposit researchers.

Bilibinskite Au,Cu,PbTe,

Bilibinskite was described by Spiridonov et al. (1978) from the
same deposits in Kazakhstan and the “Soviet Far East” as the gold
minerals bogdanovite and bessmertnovite were described from the
following year. The three minerals apparently occur in association,
and only in the oxidized zone of the orebodies. Bilibinskite is the
most abundant mineral of the ore suite, and commonly forms rims
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on native gold or replaces chalcopyrite, sylvanite and krennerite.

Named for Y. A. Bilibin, Soviet geologist.

Uytenbogaardtite Ag,AuS,

Uwtenbogaardtite was described by Barton er al. (1978) as a new
silver-gold sulfide from three different localities: the Comstock
lode, Storey County, Nevada; Smeinogorski (Schlangenberg),
Altai, Soviet Union; and Tambang Sawah, Benkoelen district,
Sumatra. No information was given on the mineral’s general ap-
pearance.

Named for Professor Willem Uytenbogaardt, ore microscopist
and professor of geology at the Technical University of Delft, the
Netherlands.

Liujinyinite (Ag,Au)S,

Liujinyinite was desciibed by Zhen-jie er al. (1979) from three
areas in China. At Guangdong it occurs in a migmatite as fissure-
filling veinlets with pyrite and quartz, and as globular grains
associated with electrum, galena and argentite in pyrite. At Anhui it
occurs with electrum and pyrrhotite in a skarn-type disseminated
copper deposit. And at Gansu it forms in close assocation with elec-
trum in quartz-barite veins in a massive chalcopyrite-pyrite-
tetrahedrite-galena deposit. Some samples are copper-bearing,
from 1.2 to 4.8 percent, while others are copper-free. The mineral is
fine-grained, in grains less than 2 mm in size.

The name is for the composition, in Chinese: liu
gold, yvin = silver.

Fleischer (1980b) concluded from the data that the mineral is
uytenbogaardtite. However, Mingxiu (1981) deduced from new
X-ray powder data that uytenbogaardtite and liujinyinite are of dif-
ferent space groups, and are therefore polymorphs. Single-crystal
data are needed to resolve the problem.

= sulfur, jin =

Fischesserite Ag,AuSe,

Fischesserite was the first known gold selenide when it was
described by Johan er al. (1971). It is the selenium analog of petzite;
the two are isostructural. Fischesserite occurs as xenomorphic
grains in carbonate veins at Predborice, Bohemia, Czechoslovakia,
and also in the Texas Gulf orebody, Timmins, Ontario (Bovle,
1979). Associations include naumannite (Ag,Se), clausthalite
(PbSe), hakite (a Cu-Hg-Ag-Sb selenide), permingeatite (Cu,Sb
S>e,) and gold.

Named for Raymond Fischesser, director of the Ecole Natl.
Superieure de Mines, Paris.

Petzite Ag,AuTe,

Petzite, the tellurium analog of fischesserite, occurs as massive
maaterial, finely granular to compact, and rarely as small crystals in-
tergrown with hessite or gold. It occurs at a fairly large number ol
localities, generally in vein deposits with other tellurides, especially
hessite. Localities include Botés and Nagyag (now Sacar@mb),
Romania; on the Korogoch River, Transbaikalia; at the Hollinger
mine, Timmins, Ontario; at Kalgoorlie, Western Australia; various
mines in Colorado including those at Gold Hill and Sunshine; and
at many locations in California including the Stanislaus and
Melones mines in Calaveras County and the Golden Rule and other
mines in Tuolumne County.

Named for W. Petz who first analyzed the mineral.

Antamokite

Antamokite was described in 1928 as a doubtful telluride of gold
with some silver, from Antamok, Mountain Province, Philippines.
It is probably identical with petzite.

Muthmannite (Ag,Au)Te
Muthmannite, described in 1911, occurs intimately associated
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Figure 5. Gold with gray petzite in a mutual in-
tergrowth from Bald Mountain, near Sonoma,
Tuolumne County, California. The specimen is
3 cm across; Harvard collection.

Figure 6. Euhedral petzite crystals, very rare,
from Bald Mountain, Tuolumne County, Cali-
fornia. The crystals are about 12 mm in size;
specimen and photo: Julius Weber.

with other tellurides, especially krennerite, at Nagyag, Transyl-
vania, Romania. It forms tabular crystals elongated in one direc-
tion and having a good cleavage parallel to the zone of elongation.
It has been suggested that muthmannite is actually an auriferous
variety of empressite, AgTe.

Named for Dr. Wilhelm Muthmann, Professor of inorganic
chemistry in the Technical High School of Munich.

Montbrayite (Au,Sb),Te, or Au,Te,

Montbrayite was first described by Peacock and Thompson
(1945, 1946) as tin-white, triclinic, imbedded and interlocking
crystals. This interesting occurrence consisted of a high-grade
pocket or lens of almost solid gold tellurides measuring 1 x 2 meters
and 2 to 5 cm in thickness, situated in a tension fracture at the
Robb-Montbray mine, Montbray Township, Abitibi County,
Quebec. Associations included coarse sponge and wire gold, tellur-
bismuth, altaite, petzite, melonite and sulfides. Masses of mont-
brayite exceeding 1 cm were noted.

Named for the locality.

Nagyagite Pb,Au(Te,Sb),S,-,

Nagyagite is widely known as thin, tabular crystals with striated
faces, and also as granular, massive material. Crystals are foliated
and flexible, and commonly bent. It occurs in hydrothermal vein
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deposits with gold, tellurides and carbonates. Pseudomorphs of
chalcopyrite, bournonite and galena after nagyagite have been
described.

Localities include the famous deposits at Nagyag and Offen-
banya (now Baia de Aries), Transylvania (where it occurs with
proustite, altaite, arsenic and gold); Kalgoorle, Western Australia;
the Sylvia mine, Tararu Creek, New Zealand; the Tavua gold field
on Viti Levu, Fiji Islands; the Rendaizi mine, Idu, Japan; Gold Hill
in Boulder County, Colorado; the Huronian mine in Ontario; at
many locations in Califormia including mines in Trinity, Calaveras,
and Shasta Counties; and the Kings Mountain mine, Gaston Coun-
ty, North Carolina.

Named for the type locality.

Aurostibiie AuSb,

Aurostibite, described by Graham and Kaiman (1951, 1952), is
isostructural with pyrite. At the Chesterville mine, Larder Lake,
Ontario, it occurs as minute grains with gold and freibergite in
quartz. The occurrence at the Giant Yellowknife mine in Northwest
Territories, Canada, 1s somewhat more interesting: “Among the

Figure 7. Platy nagyagite crystals rimmed by
white calcite, on quartz, from Nagyiag
(Sacarimb), Transylvania, Romania. The
specimen is 5.4 cm across. Philip Gregory col-
lection.
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Figure 8. Tabular nagyagite crystal about 1 mm
in size, on quartz, from Nagyig, Romania.
Specimen and photo: Julius Weber.

Figure 9. Nagyagite crystals from Nagyhg,
Romania. (Goidschmidt, 1920)

carbonate crystals in these vugs, scattered grains of hacky gold . . .
to 1 or 2 mm occur accompanied by rounded iridescently tarnished
separate grains of aurostibite up to 350 microns. . . . Certain of the
gold grains appear to be thinly coated with tarnished, gray auro-
stibite,” (Graham and Kaiman, 1952). Boyle (1979) reports addi-
tional occurrences at Krasna Hora and Milesov, Czechoslovakia; in
the antimony veins of Costerfield, Victoria, Australia; at the Lone
Hand and Jessie gold mines, Gwanda district, Rhodesia; at the In-
darama gold-antimony mine, Sebakwe area, Que Que, Rhodesia;
and in the Bestyube goldfield, northern Kazakhstan, Soviet Union.
Named for the composition.

Krennerite (Au,Ag)Te,

Krennerite, described in 1877 and refined by Cabri (1965), occurs
in fine crystals which are typically short, prismatic and stnated.
Dozens of forms are known. Krennerite is most commonly found
in low-temperature veins, but has also been noted near the low-
temperature limit of moderate and high-temperature veins. It is
rarer than sylvanite and calaverite (see below) but occurs in the
same type of environment, sometimes also in association with other
tellurides. Silver commonly substitutes for some gold in the com-
position.

Localities include several mines in the Cripple Creek district,
Teller County, Colorado; the Rouyn district, Montbray Township,
Quebec; Nagydg, Transylvania, Romania; and at Kalgoorlie and
Mulgabbie, Western Australia.

Named in honor of Joseph A. Krenner, Hunganan mineralogist
(1839-1920).
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Figure 10. Krennerite crystals from Cripple
Creek, Colorado, measuring aboet %% mm.
Specimen and photo: Julius Weber,

Figure I1. Krennerite crystal about s mm in
size, from Cripple Creek, Colorado. Specimen
and photo: Julius Weber.

Calaverite AuTe,

Calaverite occurs in approximately the same environment as
krennerite, as fine lath-like to bladed crystals and slender, stniated
prisms. It is also found as massive to granular material. Associa-
tions include gold, tellurides and various sulfides and sulfosalts.

Many localities have produced calaverite, including: Kalgoorlie
and Mulgabbie, Western Australia; Antamok, Mountain Province,
Philippines; various mines in Calaveras, El Dorado, Tuolumne and
Siskivou Counties, California; Costilla, La Plata, Montezuma,
Boulder, Hinsdale and Teller (at Cripple Creek) Counties in Col-
orado: at the Kirkland Lake and Boston Creek areas of Ontano,
and at other localities in Mexico, El Salvador, Romania and the
Soviet Union.
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Figure 12. krennerite crystals; a. Cripple Creek,

Colorado; b.-e.
(Goldschmidt, 1918)

Figure 13. Calaverite twinned crystal about 2
mm in size, from Cripple Creek, Colorado.
Specimen and photo: Julius Weber.

Named for the locality, the Stanislaus mine in Calaveras County,
California.

Sylvanite AgAuTe,

Sylvanite is also well-known in fine crystals of varied habit,
usually thick tabular or short prismatic, but also bladed, columnar,
skeletal and granular. Nearly 70 crystal forms are known. Sylvanite
occurs in much the same environment as krennerite and calaverite,
with which it is found; other associations include altaite and other
tellurides.

Localities include Nagyiag and Offenbanya in Transylvania,
Romania; Koolgardie and Mulgabbie in Western Australia;
Calaveras, Trinity, Yuba, Tuolumne and Siskivou Counties in
California; Cripple Creek and other areas in Colorado; the Cor-
nucopia district and other areas in Oregon; the Woods and Dome
mine, Porcupine, Ontario; and also at locations in Idaho, Mon-
tana, South Dakota and the Soviet Union.

Sylvanite has a long history of names, beginning in 1785 when it
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Nagyag,

Romania.

Figure I14. Calaverite crystals from Cripple
Creek, Colorado. (Goldschmidt, 1913)

was called weissgolderz (*white gold ore”). It has also been called or
blanc d'Offenbdnya (“white gold of Offenbanya,” 1790). aurum
graphicum (“graphic gold,” 1790), schrifterz (“writing-ore,” 1798),
graphic tellurium (1815), sylvane (1832), and finally sylvanite in
1835. Named for Transylvania, and also for sylvanium, an early
name for tellurium.

Kostovite AuCuTe,

Kostovite, the copper analog of sylvanite, was described by Ter-
ziev (1966) from the copper ores of Chelopech, Bulgaria. It forms
mutual intergrowths with native tellurium, as small, polygonal
grains to 0.05 mm in size. Other associations include gold, othei
tellurides, tennantite and chalcopyrite.

Named for Ivan Kostov, Bulgarian mineralogist.
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(Goldschmidt, 1922)

Figure 16. Sylvanite crystal, about 6 mm, from
Romania. Collection of the Mining Institute,
University of Heidelberg; Olaf Medenbach

photo.

Figure I7. Sylvanite crystals to 2 mm in size, on
quartz from Nagyiag, Romania. Werner Lieber

photo.

INCOMPLETELY DESCRIBED SPECIES
Aurobismuthinite (Bi,Au,Ag,).S,

Described in 1912 as a lead-gray, massive, cleavable mineral from
an unknown locality. Embrey and Fuller (1980) suggest that it may
be a mixture.

Bismuthaurite Au-Bi mineral
An unconfirmed bismuth-gold mineral was reported from
Rutherford County, North Carolina in 1857. It may be maldonite.

Unnamed Ag,,AuAsSe,S,?
Occurs intergrown with electrum and rarely aguilarite at the
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Figure 15. Sylvanite crystals; a., b., g. Of-
fenbéanya (Baia de Aries), Romania; c., d., I.
Cripple Creek, Colorado; e. Nagyiag, Romania.

Broken Hills gold mine, Hikuai, Coromandel, New Zealand
(Moore, 1979).

Unnamed Ag, AUy 1 AS, 145€, 05601
Occurs as beaded or tabular grains at the Broken Hills gold mine,
Hikuai, Coromandel, New Zealand (Moore, 1979).
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Unnamed Ag,AuAsSeS,?
Occurs as pinkish-red, porous material at the Broken Hills gold
mine, Hikuai, Coromandel, New Zealand (Moore, 1979).

Unnamed Au-Bi-Pb-Te mineral

A new mineral containing the above elements, found in Boulder
County, Colorado, in the 1940, is currently under study at Har-
vard University (Carl Francis, personal communication).

Unnamed Au,Cu,PbTe

Mentioned by Spiridonov er al. (1978) as a phase found in
association with bilibinskite and other tellurides in the Soviet “Far
East”™ and Kazakhstan.

Unnamed AuTeO, (7)

A “gold tellurate™ was reported by Watanabe (1952) as a super-
gene mineral from the Daté mine, Hokkaido, Japan, derived by the
oxidation of gold tellurides. Needs confirmation.

Unnamed CuAu,

Material having approximately this composition has been
reported from Victona, Australia (CuAu,, Ramdohr and Strunz,
1978); the Karabash deposit, Urals (CuAu,, Novgorclova and

Tsepin, 1976); and from Beni-Bousera, Morocco (CuAu, ., Oen
and Kieft, 1974).

AURIFEROUS VARIETIES

A number of species in which gold is not an essential constituent
have been reported as gold-containing varieties. Trace amounts of
gold occur in many more minerals than those listed here (see Boyle,

1979), but the amount is generally far less than 1 percent and not
sufficient to grant varietal status.

Auriferous Copper (Cu,Au)

Aurocuproite Cu, Au,,Pd; and Cu,,Au,,Pd,

Two grains having these compositions were described by Razin
(1975) from the Talnakh copper deposit, Noril'sk, Soviet Union.
The powder pattern of 8 lines was indexed as cubic, except for the
weakest reflection at 1.070 A; consequently Cabri (1977) prefers to
await single-crystal work which might explain the weak reflection
before accepting the mineral as a new species, calling it instead an
auroan palladian copper. The above formulas can be recalculated
to yield (Cu,Pd), ,,Au, and (Cu,Pd), ,,Au,, close to the ideal
rozhkovite composition of (Cu,Pd),Au,. If the structure of
aurocuproite is confirmed, it might be considered the cubic poly-
morph of the orthorhombic rozhkovite. This is also close to the

cubic Cu,Au, originally described by Lozhechkin (1939) as cupro-
auride.

Auriferous Gersdorffite (Ni,Au)AsS? (“Sommarugaite™)
An auriferous gersdorffite was reported from Rezbanya (now
Baita), Hungary in 1878.

Auriferous Hessite (Ag,Au),Te

It is suspected that a series exists between hessite (Ag,Te) and
petzite (Ag,AuTe,). A sample from Botés, Romania, contains 4.73
percent gold and a sample from the Red Cloud mine, Boulder
County, Colorado, contains 13.09 percent gold. These equal
Ag:Au atom ratios of 23:1 and 7:1 respectively, approaching the
petzite ratio of 3:1. The crystals from Botés are highly modified.

Auriferous Osmiridium (Ir,Os,Au) (*Aurosmiridium”)
Aurosmiridium was described in 1934 as the face-centered cubic

phase of the osmiridium system, which is a solid solution series of

gold, osmium and iridium. The brittle, silver-white material was

found among the platinum residues of the Ural Mountains,
U.S.S.R.
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Auriferous Palladoarsenide (Pd,Ag,Au),As

Begizov er al. (1974) described the new mineral palladoarsenide
from the Oktyabr deposit in the Talnakh field, noting that it con-
tains 1.0 to 1.8 percent gold.

Auriferous Platinum (Pt,Au)
Boyle (1979) mentioned platinum containing up to 3 percent gold
from a number of localities.

Auriferous Silver (Ag,Au) (“*Kustelite™)

Silver nearly always contains some gold, and the two metals form
a continuous series. The term auriferous silver covers material with
10 to 50 percent gold; electrum covers 50 to 80 percent gold; and
argentian gold covers material containing from 1 to 20 percent
silver. The name kiisrelite was originally applied to material from
the Ophir mine, in Nevada, which was found as silver-white bean-
shaped grains with a specific gravity of 11.32 to 13.10.

Auriferous Tellurium (Te,Au)

A sample from the Ballarat district, Colorado, contains 3.4 per-
cent gold.

AVAILABILITY

Specimens of many of the gold-containing species, especially
those recently described from thin-section and electron microprobe
studies, are generally unavailable to collectors and most museums.

However, the mineral market has provided a number of others over
the years, some of which can still be obtained.

Gold

Gold is perhaps the most widely available mineral of the group.
Increases in the value of bullion gold in the last few years have
caused renewed activity in former gold mining regions, especially
California. Dealers in that state have worked hard to convince
miners and mine owners that fine gold specimens in their natural
state are worth far more than their bullion value. Consequently,
many superb specimens in all sizes have come on the market in re-
cent years (see the article by Leicht in this issue).

Gold from Europe (see the article by Lieber in this issue) is only
occasionally available, although sometimes in fine specimens such
as the 5 x 8-cm group of leaf gold from Nagyag sold by Minerals
Unlimited in 1970. The electrum variety of gold, from Verespatak
(now Rosia Montana), Romania, was available for a while in the
1960’s, following the dispersal of the Farenhorst collection by Scott
Williams; specimens in matrix measuring up to 5 x 5 cm were avail-
able for less than $50. Old collections brought to the market will oc-
casionally contain vials of small flakes of platinum-gold from Co-
lombia; apparently mineral dealer A. E. Foote had a supply of this.
Foote’s 1909 catalog also lists palladian gold (“porpezite™) at $5 per
vial. The locality specialist today could probably find on the market
gold and gold varieties from 30 or 40 different localities worldwide.

Petzite

Petzite has been available from time to time, as blebs and patches
in gold or in rock matrix — rarely in crystals. In the late 1950’
specimens were mined from the Mayflower mine in Madison Coun-
ty, Montana, and more recently from the Cash mine, Gold Hili,
Colorado, both as rich masses in quartz. Specimens have turned up
in an old collection, from the Nancy mine and from the Rex Hill
area, both in Boulder County, Colorado, the latter consisting of
very rich petzite with hessite in quartz. Very rich masses with
hessite, calaverite and gold in quartz were found in the Last Chance
mine, Cornucopia, Baker County, Oregon, and are still available.
Other petzite specimens have occasionally surfaced from the
Mother Lode area of California. Scott Williams remembers an old
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gentleman walking into his shop one day and presenting a cigar box
containing several pounds of rich, cleavable, bright petzite in native
gold. He had saved them from a mine he worked in the early 1900’s,
in northern Trinity County, California; the specimens were im-
mediately sold to a museum.

Nagyagite

Most major old collections coming on the market will have at
least one fine nagyagite from Nagyag Transylvania. Specimens are
almost always well-crystallized, some with native gold or rhodo-
chrosite. Crystals sometimes exceed 12 cm.

Aurostibite

In the late 1950’s, small masses of aurostibite in quartz matrix to
5 ¢cm were collected at Krasna, Yugoslavia, and reached the
American market. The find was limited to about 15 specimens.

Krennerite

Mines at Cripple Creek, Colorado, especially the Ajax mine,
have produced krennerite specimens over the years. Some speci-
mens have relatively well-formed microcrystals in vugs in a volcanic
rock.

Calaverite

Calaverite has long been available, but only from the Cripple
Creek district, Colorade. Fine specimens with crystals up to 1 cm
scattered on quartz were once found but are now scarce, most of
the better ones having been collected in the late 1950’s. According
to Scott Williams, “Quite a lot of the material from the Cripple
Creek mines was roasted first to show the gold (formed by the
breakdown of calaverite), as the miners had difficulty selling the
calaverite. No gullible tourist would buy ‘pyrite’ for gold, and that’s
exactly what the ore looked like. But roasted, it showed gold. Many
old collections have several roasted calaverites, and one wonders
how many spectacular specimens were destroyed in this manner.”

Massive calaverite from Kalgoorlie, Western Australia, has occa-
sionally been found, and there was reported to be a fine specimen
of calaverite from Carson Hill, Calaveras County, California, in
Old Bacon Hall (no longer standing) at the University of Califor-
nia, Riverside.

Sylvanite

Most old collections also have sylvanite specimens, generally
from Cripple Creek. However, material has come to the market
from Nagyag, Transylvania (small crystals on quartz), Boulder,
Colorado (coarse crystal sections in seams) and the Fiji Islands
(similar to Colorado specimens, microcrystals in volcanic rock).
Gold pseudomorphs after sylvanite prisms (then called “rusty gold”)
have been found, and some Cripple Creek sylvanite occurs as
sharply terminated microcrystals in vugs with pale purple fluorite
crystals.
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Specimens, Rare Species
and Gemstones for Museums
and Systematic Collections

Thumbnail to
Cabinet Sizes
(206)833-6067

Write For
Bimonthly Lists

P.O.Box 395 Auburn, Wa 98002

MINERAL SPECIMENS
FOR THE COLLECTOR

CURRENT
LISTS 25¢

Pilher's Stone

JAMES P. McKINNON

333 Bird Crescent, Fort McMurray . Alberta,
Canada TH 4T2 Phone (403) 791-1566

703-347-5599

NEW ADDRESS!
Route S, Box |88
Warrenton,
Virginia 22186

VICTOR YOUNT

FINE MINERALS

INDIAN MINERAL SPECIMENS

Apophyllite. Stilbite Okenite Colcite. Prehnite
Mewlite Scolecite Heulondite Gyrolite
Babingtonite. Ruby in matrix and POWELLITE
Free pace list on mineml specimens
Cut Gemstones. Deod Neddaces
5. G M. Enterprses
J2. Bhagyoday Hall. 80-D Shedd Memon St
Bombay 400 D02 India

BOOKS #anr
Send $1.00 for latest catalog

listing 100's on minerals, min-
ing, geology, fossils, gems

PERI LITHON BOOKS
P.O. Box 9996

5372 Van Nuys Court

San Diego, Calif. 92109

Micro Mineral
Crystals

"’
quality
specimens ‘
both
mounted and unmounted
Guide to collecting and

preparation. Reference
collections. Supplies.

Catalog — $2.00

HATFIELD GOUDEY
1145 West 31st Avenue
San Mateo, California 94403

Hlle [TNERALS
HllD
tlTIOTONES

Direct from Brazil

OCEANSIDE GEM IMPORTS I

P.O. Box 222
Oceanside, N.Y. 11572

Phone (516) 678-3473
Hours by Appointment

P.0O. Box 982
Hawthorne, CA. 90250

Fine mineral specimens in
all sizes and prices from
world-wide localities
* Rare minerals
* Museum pieces
* Single crystals
Always something new
Send 25¢ for list
Dealer inquiries invited
No cutting materials
We also buy
fine collections

- " "R

D. Weber, Owner
Hours by appointment
(213) 373-3601
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tal and Whaolesale, Spey
Colwado Mmerals. No Lis
Shiwan ba .|I1Fll|.:| mweni 1“!;| _‘:t d| XK

13030 W . svh Place. Gaolden, € olorado RO

e i e e, ol e ol il

RICHARD A. KOSNAR

e . . - e
Mineral Classirs
Minerals - Gems - Mining - Consulting
Offering superb quality mineral and gem
specimens from our own mines and
concessions in Colorado and from vanous
localities in the Rocky Mt. region, as well

as, Bolivia.

Also exceptional
material from
OuUr NUMerows

Specimens for the advaned and discrimin-
ating collector, as well as, museums and
institutions.

A great deal of the specimens available
are of the finewt qulht} in the world for
the species.

Wholesale lots available to bonified dealers.

Professional consulting and appraisal
services available.

Inguiries invited no list available

Route 6, Box 263
Golden, Colorado 80403

{In Scemic Golden Gate Canvon)
Tel ¢ ‘-illl 642-7556

Visits by appointment only!

We've Moved!
Donald A. Zowader

Specializing in the finest
thumbnails, miniatures and
cabinet specimens for
competition and display

Write or phone for
current list
Individual requests

Silver invited
Ceorgetown, Colo

MOUNTAIN GEMS
AND MINERALS

P.O. Box 25161 Portland, Oregon
97225 (503) 297-1928




Wanted to Buy or Exchange

METEORITES

Correspondence Invited

Jim DuPont
391 Valley Rd . Watchung, N|] 07060

"ECKERT MIVERALS

Due to advancing age, entire stock of minerals
can be bought at a reasonable price
If interested, write to:
Eckert Minerals & Fossils
Sunset Park Apartments, #1211, 1865 Larimer Si.,

Denver, Colorado 80202 Tel.: (303) 861-7973

‘

WHEN YOU'RE PASSING
THROUCH COLUMBUS
BE SURE TO STOP IN TO
SEE Us IN THE
CONTINENT SHOPPING
CENTER, ROUTE 161 &1T71
MON - SAT: 11-9
SUN:12-5

T e e ————————— i W]
6262 Busch Blvd.

Columbus, Ohio 43229
(614) 436-1458

spanish
pyrlte
cr__\'stals

j. chaver

breton de los herreros, 11

- madrid-3 Spaln

QUALITY MINERALS AND CRYSTALS

Fine Califorma and Brashan Tourmalines
Wide Assoriment ol Tsumeb, European,
and American Specimoens

MACHLIS MINERALS
0. Box 971, Temple Cuy, CA 91780
(213) 285-T485

Dive uifi.:c{ M inerals

James (AJ) and Rita Lewis

Specializing in Utah Minerals
ALSO
A variety of excellent minerals
and fossils for the beginner to
the advanced collector

Now in stock: a superb selection
of fossilized fish specimens,
varied sizes and species
from the Green River
formation, Wyoming

IVY PLACE MALL
4700 So. 900 East, Suite 8
Salt Lake City, Utah 84117
Store Howrs, Tues. thru Sat.

10:00 a.m. to 6:00 p.m.

(801) 268-3832
Evening Appointments
(801) 942-3527

Cobaltian Adamite
from the Ojuela Mine,
Mapimi, Mexico.
Single Crystals
up to 2 inch long:
$11 post paid
McGREGOR & WATKINS
Rt. 8 Box 487

Hot Springs, Arkansas 71913
(see May-June Record cover)

# Western

Minerals

2319 E. Kleindale Road
Tucson, Arizona 85719
602-325-4534

-

k No list available. //

Fxcalibur’s 60,000 Syerimens
e Rare Speries

— New discoveries and type locality specimens from

worldwide sources, thumbnail to cabinet sizes.

® mifmmitw mlﬁ — Photographic quality specimens from the extensive

reference collection of Julius Weber.

® nul‘h ﬂim’mlﬁ — For researchers, universities, and foreign or

domestic specimen dealers.

One dollar brings you our periodic lists for at least a year.
Please state your interests. Dealer inquiries invited. Satisfaction guaranteed.

<7

‘\ Excalibur Mineral Co.

'. &

f
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Mont St. Hilaire serandite 39
Nevada epidote 39
Octahedral sylvite from the Salton Sea 42
Ojuela mine adamite 3
Peruvian pyrargyriie 40
Tucson Show 1982 181
Washington, D.C. Show 1982 31§
Localities
Australia: Lake Gilles 187
Austria: Tauern Mountains 369
various Alpine micromount localities 171
Brazil: Limoeiro mine 19
Toca da Onca mine 19
: The Virgem da Lapa pegmatiies 19
Xanda mine 19
Bolivia: Llallagua 41, 23§
Califormia: Colorado Quartz mine 347
Eureka mine 386
Grit mine 386
: Michigan Bluff distrnict 384
- Monumental Quartz mine 386
: “Mother Lode™ area 379
New Melones Lake 181, 293
Red Ledge mine 383
Salion Sea 42
Colorado: Pitkin County, unnamed mine 233
Sloan 11 diatremes 208
Crechoslovakia: Kremnitz (Kremnica) 370
: Schemnitz (Banska Stiavnika) 370
England: The Bolisburn mine §
: Bwlch-Glas mine, Wales 151
. Drws-y-Coed mine, Wales 167
© Ladvwell mine 167
: Nantycagal mine 168
: Tynebottom mine 168
: Wheal Friendship 168
Flonda: Clear Springs mine 40
France: Les Farges mine 261
: French Central Massif 362
La Gardette mine 363
CGermany: Bodenmais 363
: Goldkronach 363
: Rhine River placers 363
Idaho: Blackbear mine 281
: Bunker Hill mine 181, 283, 286
: Caledonia mine 282
Coeur d'Alene district 273
- Evolution mine 282
Hercules mine 280
Hypotheek mine 282
: Little Giant mine 280
Lookout Mountain mine 282
Pontiac mine 282
Quaker adu 28}
Russel mine 281
Senator Stewart mine 282
Sh=rman mine 280
: Sierra Nevada mine 182
: Standard-Mammoth mine 281
: You-Like mine 280
India: Pandulena Hill, Nasik 303, 310, 311
Ireland: Mt. Croghant 362
ltaly: Monte Rosa 363
: Po River placers 363
Massachusetts: Loudville lead mine 44
Mexico: Los Lamentos 318
- Ojuela mine 39, 181
Mongolia: Bain Mod 179
Montana: Lolo Pass area 215
Namibia: Tsumeb 127, 131, 137, 149, 155
Nevada: Chalk Mountain mine 219
> Hawthorne epidote prospect 39
New Jersey: Franklin 229
Sterling Hill mine 3§, 229
Norway: Kongsberg 359
Nova Scotia: gold deposits 337
Ontanio: Bailey mine, Madoc 87
. Cardiff uranium mine, Bancroft 228
. Coe mine, Madoc 90
: Craigmont corundum mine 202
: Crystal Lake Road, Bancroft 123
. Desmont mine, Bancroft 22§
: Egan Chute 203
- Fission mine 200
: Grenville Province 71
: Highway 7 roadcut, Madoc W
_: Keene mine, Madoc 88

410

Kilpatrick mine, Madoc 88
: Kuchl Lake 209
: Lake Clear 201, 209
: MacDonald Feldspar mine 199
Madoc 87, 93
: Noyes mine, Madoc 89
Mtiawa 101
Perry and Perrv Lake mines, Madoc 89
perthite occurrence 199
: Princess sodalite mine 202, 226
Rogers mine, Madoc 89
* Quadeville 200
Silver Crater mine 201
South Baptiste Lake Road, Bancroft 226
Thunder Bay region 67
: various micromount localities 107
Vermillion mine 159
- York River tactite zone, Bancroft 227
Peru: Huancavelica, San Jenaro mine 40
Huanzala mine 29
Poland: Reichenstein 370
Quebec: Mont St. Hilaire 39, 44, 241
Romania: Brad 374
: Felsobanya (Baia Sprie) 371
Kapnic (Cavnic) 374
: Kisbanva (Herja) 374
Maramures district 371
Nagvag (Sacaramb) 374
Nagybanya (Baia Mare) 3T
Offenbanva (Baia de Aries) 374
Sztanizsa mine (Stanija mine) 374
- Transylvania 374
: Verespatak (Rosia Montana) 374
Zlatna 374
Scotland; Leadhills-Wanlockhead 362
West Blackcraig mine 167
Sweden: Boliden 359
Falun 359
Switzerland: Felsberg 363

Minerals

Adamite: Ojuela mine, Mexico
Albite: Virgem da Lapa, Brazil 27
Allanmite: Ontario 72, 84
Amphiboles: Ontario T2
Anglesite: Wales 152
Anhydrite: Ontario 73
Isumeb, Namibia 137
Ankerite: Boltsburn mine, England 15
Apatite: Ontanio 73
Arsenates: Sterling Hill, New Jersey 38
Arsendesclotzite: Tsumeb, Namibia 137, 158
Arsenopyrite: Ontario 81
Auncupnde: varnous 391
Aurostibite: various 394
Autumite: Minas Gerais, Brazil 181
Pend Orielle County, Washington 181
Axinite: Ontario 73
Barite: Madoc, Ontario 91
Bartelkeite: Tsumeb, Namibia 139
Baumhauerite: Madoc, Ontario 98
Beryl: Ontario 8§
: Virgem da Lapa, Brazil 27
Bessmertnovite: Soviet Union 393
Betafite: Ontario 73
Beta-roselite: Tsumeb, Namibia 139
Bilibinskite: Soviet Union 393
Boehmite: Bancrofi, Ontario 226
Bogdanovite: Soviet Union 393
Boulangerite: Madoc, Ontario 91
Brugnatellite: Bancroft, Ontario 227
Bytownite: Ottawa, Ontario 101
Calaverite: various 395
Calcite: Boltsburn mine, England 16
: Ontario 82, 91
Cancrinite: Ontario 85
Cassiterite: Bain Mod, Outer Mongolia 179
: Virgem da Lapa, Brazil 27
Celestine: Madoc, Onlario %1
Cerussite: Chalk Mountain mine, Nevada 221
Wales 152
Chalcanthite: Tsumeb, Namibia 144
Choncrodite: Ontario 73
Columbite-tantalite: Virgem da Lapa, Brazil 27
Corundum: Ortario 8BS
Dadsonite: Madoc, Ontario 97
Datolite: Ontario 74
Dawsonite: Bancroft, Ontano 226
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Descloizite: Chalk Mountain mine, Nevada 219
Diamond: Colorado 205
Dolomite: Ontario 83
Tsumeb, Namibia 14
Emdote: Hawthorne, Nevada 39
: Ontario 74
Ervihnite: Bou Azzer, Morocco 318
Euxenite: Ontario 85
Feldspars: Ontario 72
Fergusonite: Ontano 84
Ferroaxinite: New Melones Lake, California 293
Fischesserite: various 393
Fleischerite: Tsumeb, Namibia 144
Fluoborite: Omario 74, 223, 22§
Fluorapatite: Virgem da Lapa, Brazil 27
Fluoritie: Bancrofi, Ontario 83
: Boltsburn mine, England §
Huanzala mine, Peru 29
Madoc, Ontario 87
Utah 127
Fraipontite: Tsumeb, Namibia 139
Gadolinite: Ontario 84
Gaitie: Tsumeb, Namibia 139
Galena: Boltsburn mine, England 11
Garnets: Ontario 75
Gebhardite: Tsumeb, Namubia 140
Geocronite: Virgem da Lapa, Brazil 27
Gold: Bonanza mine, California 387
Barlow collection 365
Califorma localinies 371
Colorado Quartz mine, California 347
European localities 359
in the Harvard collection 355
Michigan Bluffs area, California 384
MNova Scotia 335
(Electrum): Tsumeb, Namibia 127
various 389
Graphite: Ontario 76
Guettardite: Madoc, Onmtario 97
Gypsum: Lake Gilles, Australia 187
Helmutwinklerite: Tsumeb, Namibia 140
Hemimorphite: Wales 153
Hodgkinsonite: Franklin, New Jersey 229
: Sterling Hill, New Jersey 229
Hvdrocerussite: Tsumeb, Namibia 140
Hydroxyl-bastnaesite: Bancroft, Ontario 225
Hyvdroxyl-herderite: Virgem da Lapa, Brazil 27
limenite: Ontario 76
Jamesite: Tsumeb, Namibia 141
Jeanbandvite: Llallagua, Bolivia 23§
Johillerite: Tsumeb, Namibia 141
Kainosite: Ontario 83
Kasolite: Tsumeb, Namibia 141
Kegelite: Tsumeb, Namibia 144
Koritnigite: Tsumeb, Namibia 141
Kostovite: Bulgaria 396
Krennerite: various 395
Lammerite: Tsumeb, Namibia 141
Larsenite: Tsumeb, Namibia 142
Launayite: Madoc, Ontario 95
Legrandite: Tsumeb, Namibia 142
Leightonite: Tsumeb, Namibia 142
Lepidolite: Virgem da Lapa, Brazil 28
Ludwigite: Bancroft, Ontanio 227
Madocite: Madoc, Ontario 94
Maghemite: Tsumeb, Namibia 142
Magnetite: Ontario 76
Maldonite: various 387
Mercury amidonitrate;: Colorado 233
Micas: Ontario T7
Microchne: Virgem da Lapa, Brazil 27
Microlite: Virgem da Lapa, Brazil 27
Mimetite: Tsumeb, Namibia 144
Minrecordite: Tsumeb, Namibia 131, 142
Molybdenite: Ontario 77
Montbrayite: Montbray, Quebeg 394
Monticellite: Bancroft, Ontario 227
Muscovite: Virgem da Lapa, Brazil 28
Muthmannite: Transylvania 393
Nagyagite: various 394
Natrolite: Ontario BS
Nepheline: Ontario 77
MNordstrandite: Bancroft, Ontario 226
O'daniellite: Tsumeb, Namibia 142
Ojuelaite: Tsumeb, Namibia 144
Ot jisumeite: Tsumeb, Namibia 142
Paradamite: Tsumeb, Namibia 142
Perrierite: Bancroft, Ontario 228
Petzite: various 393
Philipsbornite: Tsumeb, Namibia 143




Phlogopite: Tsumeb, Namibia 143
Plagioclase: Omtario 77
Playfairite: Madoc, Ontario 95
Plumbotsumite: Tsumeb, Namibia 143
Powellite: Nasik, India 303, 310, 311
Prosperite: Tsumeb, Namibia 143
Pyrargyrite: San Jenaro mine, Peru 40
Pyrite: Ontario 78
Pyromorphite: Bunker Hill mine, Idaho 181, 286
Les Farges mine, France 264
Many localities, Coeur d'Alene district, ldaho
273
Wales 151
Pyroxenes: Ontario 78
Quartz: Boltsburn mine, England 13
Lolo Pass area, Montana 21§
Ontario 83
Thunder Bay, Ontario 67
Virgem da Lapa, Brazil 27
Queitite: Tsumeb, Namibia 143
Rozhkovite: Soviet Union 392
Scapolite: Ontario 78, 210

Scheelite: Ontario 79

Schultenite: Tsumeb, Namibia 144

Serandite: Momt St. Hilaire, Quebec 39

Siderite: Bolisburn mine, England 18

Sinhalite: Bancroft, Ontario 226

Sodalite: Ontario BS

Sorbyite: Madoc, Ontario 97

Sperrvlite: Vermillion mine, Ontario 159

Spinel: Ontario 79

Sterryite: Madoc, Ontanio 95

Stibiconite: Tsumeb, Namibia 143

Stuibnite: Tsumeb, Namibia 144

Stillwellite: Ontario 80, 225

Stolrite: Tsumeb, Namibia 144, 149

Sulfosalts: Omtario B0

Svivanite: vanous Y96

Sylvite: Salton Sea, California 42

Szaibelyite: Ontanio 80, 226

letraauricupride: China 392

Thorite: Omanio 80

Tianite: Ontario 80, 212

Tochilinite: Bancroft, Omtario 126, 227

lTopaz: Bain Mod, Outer Mongolia 179
Virgem da Lapa, Brarzil 17

Tourmalines: Ontano B0, 8BS
Virgem da Lapa. Brazil 2§
ITwinnite: Madoc, Ontario 97
Uraninite: Omario B
Uranophane: Ontanio 84
Uranpyrochlore: Omario 88
Lvienbogardine: various 393
Vanadinne: Chalk Mountain mine, Nevada 219
Vauxite: Siglo XX mine, Llallagua, Bolivia 41
Veenite: Madoc, Ontanio
Vesuvianite: Ontano 80
Vivianite: Clear Springs mine, Flornida 40
Wankahniie: Tsumeb, Namibia 144
Warwickine: Bancrofi, Omario 226
Wroewolfeite: England, five localities 167
Wulfenite: Chalk Mountain mine, Nevada 221
Los Lamentos, Mexico JI8
Wales 152
Zinnwaldite: Virgem da Lapa, Brazil 28
Zircon: Omario 81, 85, 86, 211

Zvvaginisevite: Soviet Union 393

Crystal Cavern Minerals, CA -3
Kristall Growing, W. Ger. - Lobby
| Amold Newman, CA - 101
Dakota Fossils, SD - 102
Frech Tsumeb Minerals, CA - 103
Fioravanti, Italy - 105
| Eckert Minerals & Fossils, CO - 106
Rick Jackson Fossils, MN - 110
Preparation Unlimited, WY 111
Julian Cranfill, TX - 112
Kohl's Enterprise, CA - 114
I Tynsky’s Fossil Shop,
WY - 115, 117

Stoneworks, MA - 116
G & D Gemstone, TX - 118
Murdocks Rockhut, NV - 119
McGregor & Watkins, ARK - 120
| Caveman Lapidary, OR - 121

Judy Owyang’s Fossils, CA - 122
Topaz-Mineral Exploration, MI - 123
Fire Agate Plus, AZ - 124
Hinshaw Rock & Gems, OR - 139
Ancient Critters, SD - 140
McKinney's Gems & Minerals,

CA - 141

MONO INTERNATIONAL

offers 6 kilos of fine okenite puffs specimens OR
8 kilos of assorted zeolites specimens of white
apophylite, heulandite, stilbite, okenite, gyrolite,
prehnite, calcite and quartz, for USS 60 Sea-mail
postpaid.

Send back check or international money order.
P.O. Box 9908 Coloba Bombay 400005 India

TRAVELODGE HOTEL

(formerly Sands)

INDEPENDENT MINERAL DEALERS TRADE SHOW

Mineral Specimens — Fossils — Gemstones — Wholesale/Retail

February 5 (Sat.) to February 13 (Sun.) 1983
= 2250 Freeway at Hwy. |-10 and at Congress, Tucson, Arizona

Red Metal Mineral Co., MI - 142
Temrell Imports, OK - 143
Barbera Co., CA - 144, 145
Pickens Minerals, IL - 146
Santiam Lapidary, OR - 147
Mike & Sandy Sprunger, UT - 148
Jose Chaver, Spain - 149
Rod Tyson, Canada - 150
Dave’s Rock Shop, OR - 151
So. American Minerals,

ARK - 152, 153
Mineral Mailbox, NV - 154
Sierra Nevada Mineral Co., NV - 155
Melloy's Fossils, PA - 156, 157
Dyck’s Minerals, Hawaii - 158
David Crawford, IL - 159
Filer's Minerals, CA - 160, 161
Penny’s Gem Stones - 202
Den’'s Petrified Critters, WY - 206
Kassionas Minerals, CA - 212
River Hill Gems & Minerals,

KY - 218, 220
Thomas Range Gem &

Mineral, UT - 222
Resource Enterprises, CO - 224

1

Diversified Minerals, UT - 239
Collector's Choice, TX - 240
DIPA LAP, Brazil - 241
B & W Minerals, CO - 242
Gems & Minerals of Dallas,
TX - 244
Earth’s Minerals, ARK - 245
Dominican Amber & Crafts,
Dom. Rep. - 246
Allabough-Wright Minerals,
CA - 247
Thomas Wamen, CA - 248
Momigside Traders, NM - 249
Cosa Mia Imports, TX - 250
Earth Enterprise, MI - 253
Platts Minerals, WY - 256
Owens Minerals, WA - 257
Mineral Showcase, NY - 258
Cureton Mineral Co., AZ - 258
Globo De Plomo, AZ - 260
Siivy's Rock Bam, NY - 261
Arkansas Mineral Properties,
ARK - 262

San Francisco, Calif.
Tel. 415-433-8600
Minerals, Gemstones, Crystals
Buy & Sell. Foreign Visitors
only. Ask for D.B.
Languages Spoken.

MICROMINERALS and RARE SPECIES

specialiting in minerals from M1 S-Hilmiee and other ( ans-
dian localities. Ancylite, buibankite, calapleiite, dawsonite,
donnayite, gabdonneyite, hilarite, lorearenite, mackelvesiie,
neasdhevichite, synchysite, nordsirandite. weloganile, gor-
manite. sourslite, sulaniie. eic

MONTEREGIAN MINERALS

E. A L Horvath 47 Bols Framc
Ste-Julie, Quebec, Canads JOL 250
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For your selection:

THUMBNAIL, MINIATURE & CABINET SPECIMENS
1. First quality mineral specimens for collection & display

2. Rare species for systematic collection, reterence, research

Send for our bimonthly lists of thumbnail, miniature, and cabinet specimens. First quality mineral specimens for
collection and display, plus rare species for systematic collection, reference, and research. Send 40¢ postage for
lists, non-USA, send 80¢ or two Intemnational Reply Coupons.

A separate listing is available detailing prices and sizes of micromount, Perky Boxes, plastic magnifier boxes,
white cofton lined specimen boxes, efc. See the advertiser’s index below for our other ad with prices, etc. Send 40¢
for our specimen box list. Non-USA, send 80¢ or two International Reply Coupons.

Check our other ad in this issue for information and prices on stereo microscopes for gem and mineral use. Send
40¢ postage for complete microscope and optical goods catalog. Non-USA, send $1.50 postage or Two Interna-

tional Reply Coupons.

LOOK FOR OUR BOOTH AT MAJOR WESTERN U.S.A. SHOWS—SHOWROOM OPEN BY APPOINTMENT ONLY

MINERALOGICAL RESEARCH COMPANY

A DIVISION OF THE NAZCA CORPORATION

704 CHARCOT AVENUE, SAN JOSE, CALIFORNIA 95131-2292 US.A.

PHONE: DAYTIME 408-263-5422

STATEMENT OF OWNERSHIP,
MANAGEMENT AND CIRCULATION
(Required by 38 U.S.C. 3685)

Title of publication: Mineralogical Record
Date of filing: September 25, 1982
Frequency of issue Bimonthiy
a. Number of issues published annually: Six
b. Annual subscription price: Twenty dollars

. Location ol known office ol publication: 6348 Orange
Tree Drive, Tucson, Arizona B5704

5. Location of the headguarters or general business olfices
of the publishers: 6349 Orange Tree Drive, Tucson,
Arizona BST04
Names and complele addresses of publisher, editor, and
managing editor: Publisher: John S. White, Jr., 12304
Welling Lane, Bowie, Maryland 20715 Editor- Wendell E
Wilson, 4631 Paseo Tubutama, Tucson, Arizona B5715
Managing editor. none
Owner: The Mineralogical Record Incorporaled, 6349
Orange Tree Drive, Tucson, Arizona L5704. No

A. Total no. copies printed
B. Paid circulation

siockholders
Known bondholders, mortgagees, and other securily
holders owning or hoiding 1 percent or more of total
amount of bonds, mortgages or other securities: none
For completion by nonprolit organizations authorized o
mail at special rates (Section 132.122, PSM). The pur-
pose, function, and nonprofit status of this organization
and the exempt status for Federal income tax purposes
have not changed during the preceding 12 months
10. Extent and nature of circulation
Average no
copies each
issue during
preceding
12 months

Actual no
copies of
single issue
published
nearest 1o
filing date
500 T

1. Sales through dealers and
camiers, street vendors
and counter sales

EVENING 408-923-6800

2. Mail subscriptions
C. Total paid circulation
D. Free distribution by mail,
carrier or other means
samples, complimentary and
other free copies
Total distribution
Copies not distributed
1. Office use, left over,
unaccounted, spoiled
after printing
2. Returns from news
agents 0 0
G. Total 7500 7500
11. | certity that the statements made by me above are cor
rect and complete. Wendell E. Wilson, editor
12. In accordance with the provisions of this statute, |
hereby requesl permission to mail the publication
named in item 1 al the phased postage rates presently
authorized by 39 US.C. 3626. Wendell E. Wilson, editor

1020 1174

ADVERTISERS INDEX

Abel Minera:: .- 595 7600)

Alpine Exploraion (602-795-6193)

Althor Procducts (203-762-0796)

Artrox (915-582-5227) ..

Barstow, R. W.(0822-832381)

Bideaux Minerals (602-742-7111)

D.E. Languages (£15-433-8 1))

Carion, A. (1-326-01-18)

Carousel Gems and Minerals (505-864-2145)
Casa de Pied as (915-583-3777)

Chaver, J
Christianso~ . M (T05-T26-AT13)

Collec 'nr's Cnoice (713-882-4458)

Colora.- “am & Mineral Co. '602-966-6626)
Crystal ;e Mir.erals (915593-1800)
Cureton Mmneral Cao

Diversifiad Minaerals (801-268-3832)
Dunn, A. P

Dupont, J

Earth Resources (414-738-1313)

Eckert Minerals (303-861-2461)
Excalibur Minerals . ... ...

Fioravanti, G. C. (06-6786067)

Galas Minerals (200-B4T -4782)

Golden Minerals (303-233-4188)

Grayson Lapidary (312-449-1399)
Gregory, Bottley and Lioyd (01-381-5522)

88550

SEGRBEER:

§H§U
= =4
B =

inside back cover

gaa32REs

Hawthorneder I ' 3-47 +-4325)

IMD Tucson SF-w (915-503-1800)
Jewel Tunnel imports (213-357-6338)
Jims Gems (201638-0277)

Kristalle (714-494-7895)

Lane Science Ecuipment
Lesnicks-Wes! '‘672-T49-4.34)
Lidstrom Collectics (408-624-1472)
Machlis, M

McGregor and Watkins (501-767-4461)
McGuinness, A L. (415-345-2068)
Metersky's Minerals

Miller, G. & M. (406-549-7074)

Mineral Classics (303-642-7558)
Mineral Kingdom (T13-861-4121)
Mineral Mailbox (206-833-6067)
Mineralogical Research Co. (408-263-5422)
Mineralogical Studies

Minerals Unlimited

Mono International

Monteregian Minerais

Mountain Gems & Minerals (503-297-1928)
Nature's Treasures (213-373-3601)
Northern California Dealers
Obodda, H. (201-487-0212)
Oceanside Imports (S16678-3473)
Pala International (T14-728-9121)
Panczner, W. (802624-374T)

345
411
403
: 405
insicde front cover

.. 407
outside back cover
346, 405

Peri Lithon Books (714-488-68904)
Philosopher's Stone

Precious Earth (B00-558-8558)
Prospector

Rich,C.C

Roberts Minerals (209-588-2110)

Salt Minerals

S & M Enterprises

Schneider's (T14-748-3719)

Shannon, D. (B02-962-6485) _ .

Sierra Nevada Minerals (702-329-8765)
Silverhorn (403-762-3918)

Simkev Minerals

Southern California Dealers
Stonecraft (317-831-7713)
Topaz-Mineral Exploration

Treasure Tunnel

Tucson Show

Universal Gems & Minerals (915-772-5816)
Upper Canada Minerals (613-238-5497)
Walstrom Enterprises

Weber's Minerals (714-436-4350)
Weller, Sam (0736-TBB21T)

Western Minerals (602-325-4534)
What-on-Earth (614-436-1458)
Wright's Rock Shop (501-767-4800)
Yount, Victor (T03-347-5509)

Zirlin = International Handbook

412

The Mineralogical Record, November-December, 1982




= .

-

&

Q Urm‘ a prime source for

gold nuggets and first quality
thumbnail to cabinet specimens of
fine gold from world-wide locations
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iImporters-Exporters of colored gemstones and fine minerals, member AGTA, AGS
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912 So. Live Oak Park Road ¢ Fallbrook, California 92028 » (714) 728-9121 « U.S. WATS 14(800)-854-1598
CABLE: Palagems  TLX-695491 Pala Falb/Bank of America P.O. Box 367 ¢ Fallbrook, California 92028
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