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Left. Magnificent
hexagonal crystals
of chalybite, an iron
carbonate. The
triangular ‘growth
shadows' that are
visible represent
the form of the
crystals at an
earlier stage in
their development

INTRODUCTION

The following pages contain the essential in-
formation on over one thousand minerals. These
are nearly half of all those known to science, and
they include all those that the vast majority of
mineralogists will ever be able to examine,
whether they be enthusiastic collectors or pro-
fessionals.

The ordering of so many entries presents
difficulties; there are many different systems of
classification of minerals, and all are arbitrary to
some extent. In large part these entries follow the
order of the Chemical Index of Minerals (CIM)
published by the British Museum (Natural
History) in London. The first section of CIM
consists of the elements and their alloys; further
minerals are entered according to traditional
subdivisions into oxides, sulphates, silicates,
phosphates and so on. They are further grouped
by their metals, according to their atomic weight.

The ordering of the entries here departs from
CIM to make clearer some of the important
relationships among minerals. Members of the
main mineral families are grouped together.
Each such family begins with a general introduc-
tion describing some of its chemical properties.

Within each group the minerals are listed accord-
ing to CIM; and minerals not belonging to the
main families are listed according to CIM too.

To find a particular mineral in this section,
consult the Index. Under each mineral name in
the Index there are often several page numbers—
numbers in bold type refer to this reference
section.

If you have a sample of a mineral of whose
identity you are unsure, you should consult the
Identification Tables in the following section.
When you think you know the name of the
mineral you can find its entry by consulting the
Index.

Details of cutting and polishing minerals are
included here whenever the mineral is suitable
for fashioning and is likely to be available to the
ordinary lapidary. Information has not been
provided when the mineral is very rare, too
difficult to work or too easily damaged to be
worth fashioning.

The information here has been compiled from
many detailed works of reference, which are
listed in the Bibliography of this Dictionary.
Of necessity they are expressed in a condensed
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form. The technical terms that have been used
are explained fully in the appropriate sections of
this book. Brief definitions of them will be found
in the Glossary. Most are easy to understand and
are necessary to anyone with a serious interest in
minerals.

The information in the entries is listed in the
same order throughout: name of mineral;
chemical composition ; general properties ; mode
of occurrence; localities in which it is found;
mode of treatment; fashioning details.

Name. Usually this is the name given in CIM.
Chemical designations have been used rather
than more fanciful ones—rutile (synthetic) in
preference to titania, for example. The spellings
of names follow CIM; thus pyrite, baryte and
sylvine replace the older pyrites, barytes and
sylvite.

Composition. In a few cases, such as psilomelane
and limonite, the exact composition of a mineral
is uncertain. In these cases, it has been described
in words ; otherwise it would have been necessary
to give several formulae.

General properties. Here the mineral’s crystal
system—the basic arrangement of its atoms—is
specified. Six systems are used, rather than
seven; this means that crystals that some
authors describe as belonging to the trigonal
system are here classified under the hexagonal
system. This usage is the more modern one. The
usual shape of the mineral’s crystals, its habit,
is described too, together with its lustre and
colour. Twinning is mentioned when it is a
conspicuous feature—crystals are described as
twinned when they appear in two parts, which
are mirror images of each other, or which inter-
penetrate.

The cleavage, or tendency to splitting along
certain directions, is mentioned here. It is an
important way of identifying minerals, and it is
important to a collector to know about cleavage
before he attempts to separate a sample from
other minerals. It is even more important to the
cutter of stones, since a stone with a cleavage can
shatter when it is polished in certain directions.
The hardness of the mineral is specified here,
according to Mohs’ scale, which runs from 1 (talc)
to 10 (diamond). It is an important guide to the
identity of a mineral, and is comparatively easy
to test. Specific gravity, SG, is the density of a
mineral, its mass per unit volume; it is given here
in grams per cubic centimetre, gm/cm?>. A careful
series of measurements is needed to make
accurate determinations of it, but it is again a
good method of getting at a mineral’s identity.

Occurrence. Each mineral occurs in association
with characteristic companion minerals and in
characteristic geological circumstances; ataca-
mite, for example, is found in the oxidized zones
of copper deposits, often with cuprite and
malachite.

Localities. Very often a mineral is known from
only a few sites, and then the discussion of its
mode of occurrence merges with the description
of these localities. In general, the localities have
been included in which outstanding specimens
are to be found, or the particular place that has
given its name to the mineral. Sometimes the
places mentioned are the only known places of
occurrence of the mineral ; more often, they are a
selection from localities too numerous to list. All
place names have been modernized where
necessary, and as far as possible their spellings
follow the usage of the Universal Postal Union.
To find a particular site the collector must
consult the mineralogical literature of the area
he is interested in.

Treatment. In most cases the best treatment for
a mineral species i1s to leave it alone. Do not
attempt to clean any of the minerals listed here
unless a treatment procedure is described. In
certain cases fragility or unfavourable reaction to
certain acids used in fashioning has been men-
tioned. Where some cleaning agent has been
found to be particularly useful, such as alcohol
for the cleaning of fibrous material, it has been
mentioned.

Fashioning. Details of fashioning stones that are
of interest to lapidaries are given here (provided
by Colin Winter). They include the kinds of
shapes that the mineral can be cut into, whether
faceted or cabochon (rounded) ; how it splits, and
how readily ; what angles facets should be cut at
so that the light rays follow paths that give the
maximum fire and colour to the stone; and the
mineral’s sensitivity to heat—an important con-
sideration, since stones are heated during fash-
ioning, both deliberately, when mounted with
wax, and unavoidably, owing to friction when
being ground and polished.

At the end of the section, a few materials of
organic origin, such as jet and amber, are listed
for their aesthetic appeal.

Wherever possible, minerals that are especially
important, interesting or attractive, or simply
very common, have been illustrated with photo-
graphs. No amount of verbal description of the
appearance of a mineral can replace one good
picture—to the mineral enthusiast, the next-best
thing to holding a sample in his hands.
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Elements and Alloys

Copper Cu

Native copper occurs in small amounts
only, the mineral being aimost always
secondary in origin. It crystallizes in the
cubic system but crystals are rare; when
found they are cubic or rhombdode-
cahedral. Dendritic or filiform habit is far
more common. The colour is copper-red
with a brown tarnish, the lustre metalliic,
and the streak copper-red. It is ductile
and malleable with a hackly fracture.
H 25-3.0; SG 89

Occurrence. Coppermay occur in basaltic
lavas, sandstones and conglomerates,
and is recovered by the reduction of
copper minerals or solutions. It is found
in veins and beds in association with
chalcopyrite, chalcocite, cuprite, mala-
chite and azurite. It often occurs in the

inity of igneous rocks

Localities. Occurs in dendritic forms in
limestone at Turnisk, USSR; as crystals
in Cornwall; at Wallaroo, South Australia
and Broken Hill, New South Wales
Found in sandstone at Corocoro, Bolivia,
and at Cananea, Mexico. In the USA

Copp s fou in abundance in the
Keweenaw area of north Michigan; at
the Copper Que nine, Bisbee, Arizona
nd at Georgetown, New Mexico

Treatment. Copper specimens should be
cleaned with water as they are readily

icked by ac sspecially " nitric.
Black deposits of copper oxide may be
noved by the use of a solution of one

art by weight sodium hydroxide, three
parts potassium sodium tartrate and 20

listilled water

Silver Ag

Silver is a member of the cubic crystal
system but crystals are rare, the mineral
occurring more commonly as dendritic
wires or as scales. The colour is silver-
white, tarnishing quickly to black. The
streak is silver-white and the lustre
metallic. It i1s malleable and ductile with
a hackly fracture. H 2.5-3.0; SG 10.1—
1.1

Occurrence. Found in hydrothermal
veins, where it may have been formed by
the action of hot waters on silver sul-
phides, or of metallic sulphides or
arsenides on silver chloride. It occurs
disseminated in  various metallic
sulphides.

Localities. Silver is found at Kongsberg,
Norway, sometimes as fine, large speci-
mens; at Freiberg, E. Germany; Pribram,
Czechoslovakia; Broken Hill, New South
Wales; Chanarcillo, Atacama, Chile; and
in the states of Guanajuato and
Chihuahua, Mexico. In the USA silver
occurs at Keweenaw, Michigan, in
association with copper ores, and at
Butte, Montana, as well as Colorado,
Arizona and Idaho. In Canada it occurs
at Cobalt, Ontario.

Treatment. Dissolves readily in nitric
acid, hot sulphuric acid, and aqua regia.
Tarnish may be removed electrolytically
or with sodium cyanide or potassium
cyanide. These compounds should be
used with the utmost care, since they
are dangerous. The tendency of silver
to tarnish is greatly increased when it is
stored in the neighbourhood of sulphur-
bearing agents.




Gold Au

Gold crystals are rare; they belong to the
cubic system and when found may be
octahedra, cubes or rhombdodecahedra.
Gold is more commonly found as grains,
in dendritic forms or as nuggets, which
are irregular lumps with rounded sur-
faces. Twinning is common. The colour
is golden yellow, lighter when there is a
high silver content; the streak is a
similar colour. The lustre is metallic.
Gold is ductile and is the only highly
malleable yellow mineral. Gold is usually
alloyed with varying amounts of silver
and may also contain some copper.
Electrum contains up to 20% silver and
rhodite contains some rhodium. Porpe-
zite contains palladium. H 2.5-3.0; SG
of pure gold 19.3; SG of alloyed gold
15.6-19.3

Occurrence. Gold is quite widely distri-
buted in igneous, sedimentary and
metamorphic rock, and in sea water.
Auriferous quartz is a major source for
gold and occurs in hydrothermal veins.
In examining this type of occurrence
care should be taken not to confuse gold
with pyrite, which is superficially similar.
Alluvial deposits, which contain gold
released from rocks by the action of
weathering, are good areas for the
prospector. Consolidated deposits such
as those in the Witwatersrand, South
Africa, are the major economic gold
producers. The Republic of South Africa
is in fact the world's largest producer of
gold, being responsible for over half the
total annual production.

Localities. Apart from South Africa,
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gold i1s found in Rhodesia, Egypt and
Ghana. Also found inWales and sparingly
in some other parts of Great Bntain
in the Ural Mountains, in Czechoslo
vakia and Romania; in the Alps c
Southlsland, New Zealand; from Charte
Towers, Queensland, from Bend
Ballarat, Victoria and from Kalgoo
Western Australia. In the USA gold
often obtained by individual prosy
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mountain ranges of the we r
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the Klondike, Yukon Territory
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Mercury Hg

Mercury is rare in the metallic state,
usually being of secondary origin and
obtained from cinnabar. It crystallizes at
—40 C and shows a hexagonal struc-
ture. It is tin-white with a brilliant
metallic lustre and is found in smalil
fluid globules. SG 13.6

Occurrence. Mercury is usually found as
small isolated drops although it may
sometimes occur as large fluid masses in
rock cavities, usually in regions of
volcanic activity. Deposits from hot
springs occasionally contain mercury as
well as cinnabar.

Localities. Mercury is found at |drija and
Mount Avala, Yugoslavia and near
Landsberg, W. Germany. It also occurs in
the United States, in California and
Texas; and in Spain and ltaly.
Treatment. Qccurs naturally in such
small drops that cleaning wouid not be
attempted. In large quantities it is highly
poisonous and all activity associated
with it should be carried out in very
well-ventilated conditions

Amalgam
Amalgam s the alpha-phase of the
system Ag—Hg. The gamma-phase is

moschellandsbergite. Amalgam is a
member of the cubic crystal system and
is found as dodecahedra and in a
massive form. The colour and streak are
silver-white; the lustre s brilliant metallic.
H 3.0-35; SG 13.7-14.1

Occurrence. Amalgam is rare and found
in mercury or silver deposits as grains or
scattered crystals.

Localities. Fine crystals from Landsberg,
W. Germany; and Coquimbo, Chile.

Diamond C

The transparent, crystalline form of car-
bon, diamond is polymorphous with
graphite. It crystallizes in the cubic
system and occurs as octahedra, dode-
cahedra or icositetrahedra; twinning is
common but cube forms are rare. There
is a perfect octahedral cleavage and the
fracture is conchoidal. Many stones are
found as worn pebbles. Some stones
may display anomalous birefringence

and some may luminesce. The colour of
diamond may be white, yellow, pink,
green, blue, brown, red or black. There
is a white streak. The lustre is adamantine
and the stones often feel greasy. Investi-
gation of the absorption spectrum and
luminescence of diamond bhave led
scientists to place the material into five
classes:

Type 1. Nitrogen contained in plate-
let form; the majority of all
naturai diamonds.

Type 1b. Nitrogen contained in dis-
persed form.

Type 2a. Stones with no significant
nitrogen.

Type 2b. Diamonds with no nitrogen
but containing aluminium;
all natural blue stones are of
this type.

Type 3. The meteoric diamond with
a  hexagonal structure,
named lonsdaleite.

Diamonds are graded both when rough
and after cutting, different systems being
used for each type of appraisal. Many




shades of white are recognised for the
cut stones, though the term blue-white
has fallen into disuse; the best quality
stones are called ‘finest white’ or ‘river’
according to the country where the
grading takes place. Cape stones are
yellow in appearance — not a bright
vellow but a perceptible off-white. H 10;
SG 3.52; Rl 2.42, dispersion 0.044
QOccurrence. Diamond occurs in alluvial
gravel deposits associated with quartz,
corundum, platinum, zircon and other
minerals. The other main type of occur+
rence is in the ‘pipes’; these are com-
posed of kimberlite, in which the most
prominent mineral is serpentinized
olivine. Diamond is randomly distributed
in the pipes.

Localities. Diamonds are found in India,
the celebrated Golconda mines being in
the Madras area; in Brazil, from Dia-
mantina, Minas Gerais; from South
Africa in a number of areas including
Kimberley, Pretoria (the Premier mine
is in this area), and Jagersfontein in the
Orange Free State. Also found in
Tanzania, Sierra Leone, Ghana, Zaire,
Botswana, South-West Africa, Angola
and Guinea. Other souices are Australia,
Borneo, Guyana, Venezuela and Siberia,
where the Mir pipe is one of the largest
in the world, and parts of the US.
Treatment. Diamond is unaffected by
acids and crystals may be cleaned by
boiling in concentrated hydrofluoric
acid.

Fashioning. Uses: faceting, impure or
badly coloured material used as abrasive;
cleavage: perfect, octahedral, brittle;
cutting angles: crown 34 30', pavilion
40 45’; heat sensitivity: very low.

Graphite C

Graphite, sometimes called black lead,
crystallizes in the hexagonal system as
flat six-sided crystals, but is usually
found massive. There is a perfect basal
cleavage. Both graphite and diamond
are pure carbon; the phenomenon of
widely differing forms in substances of
identical chemical composition is called
polymorphism. Graphite has a typically
greasy feel and will mark paper; it is
black and gives a black streak. The lustre
1s dull metallic. It is sectile and is easily
scratched. H 1-2; SG 2.1-2.3
Occurrence. Graphite occurs in flakes
in metamorphic rocks that themselves
arederived from rocks containing carbon.
Italso occurs in veins and pegmatites.
Localities. Found in the Irkutsk area of
Siberia, and in Sri Lanka, where it
occurs in veins. Graphite crystals occur
in limestone at Pargas, Finland; a
compact form has been mined at
Borrowdale, Cumbria; graphite suitable
for pencils comes from Sonora, Mexico.
In the USA a major locality is at Ticon-
deroga, New York State, where it is
found in quartzites and with quartz in
small veins running through gneiss.

Lead Pb

Native lead occurs only rarely, and some-
times contains some silver or antimony.
It is a member of the cubic crystal
system and forms thin plates and small
globular masses of a grey colour. It is
soft enough to be scratched with the
fingernail, is very malleable and some-

what ductile. The lustre 1s metallic
H15, SG114

Occurrence. Very rare as native metal.
Occursin compact limestone with hema-
tite, and in gold placers.

Localities. Lead is found in Sweden at
the Harstig mine, Pajsberg. from the gold
placers of the Ural Mountains, USSR;
from Mexico near Veracruz; and from
Franklin, New Jersey.

Treatment. Any acid apart from nitric
can be used as a cleaning agent.

Arsenic As

Arsenic is found as light grey reniform
or botryoidal masses; it may also be
stalactitic. Crystals of the hexagonal
system with rhombohedral form are
occasionally found. There is a perfect
cleavage. The lustre is metallic and the
streak light grey. It may smell of garlic
whenstruckwithahammeroron heating
It tarnishes quickly to a darker grey.
H 35, SG57

Occurrence. Arsenic occurs in hydro
thermal veins and often contains some

silver, iron, gold or bismuth as traces; it
may also contain antimony. It is some-
times accompanied by ores of nickel
and cobalt.

Localities. Fine reniform masses occur at
St Andreasberg in the Harz Mountains.
Also from the silver mines at Ste.
Marie-aux-Mines in Alsace, France, and
from Fukui Prefecture, Japan, where
globular masses of rhombohedral crystals
are found. It occurs in Arizona, and in
the Montreal area of Canada.
Treatment. Arsenic i1s attacked by acids
except hydrofluoric, which may there-
fore be used to remove adhering material
It is not possible to remove the tarnish.

Domeykite Cu,As

Domeykite is a copper arsenide closely
related to mohawkite, which contains
Ni and Co. It is a member of the cubic
crystal system; reniform and botryoidal
forms are found. White to grey in colour,
it tarnishes easily. The lustre is metallic
H 3.0-3.5;, SG 7.9-8.1

Occurrence. With copper ores
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Localities. Domeykite has been found in
several localities in Chile, and from the
Mohawk mine, Keweenaw County,
Michigan; also from Lake Superior,
Ontario.

Treatment. Brown coating will eventually
form; impossible to remove permanently.

Algodonite

Some workers do not consider this
copper compound as a separate mineral
as there is a close resemblance to
domeykite. The formula CugAs has been
proposed. It is silver-white to steel-grey
in colour, tarnishing quickly to brown
on exposure to light. H 4; SG 8.3
Localities. Algodonite has been found in
Chile and from the area of Lake Superior.

Antimony Sb

Antimony belongs to the hexagonal
system, but is commonly found massive
and reniform, with granular forms also
occurring. Polysynthetic twinning may
also be displayed. There is a perfect
cleavage. It is light-grey with a metallic

lustre and grey streak. H 3.0-3.5;
SG 6.7

Occurrence. Antimony occurs in hydro-
thermal metal-bearing veins and is fre-
quently associated with silver and
arsenic. It is often accompanied by
stibnite and sphalerite.

Localities. Near Sala, Sweden; St.
Andreasberg in the Harz Mountains,
Germany; Pribram, Czechoslovakia; Chile
and Borneo. Occurs in the USA in
California, and in Canada at South Ham,
Quebec and Prince William, New
Brunswick.

Treatment. Any acid apart from sulphuric
may be used as a cleaning agent.

Horsfordite

Horsfordite, an antimonide of copper,
has been given the formula Cu,Sb. An
alternative is Cu,Sb. SG 8.8

Localities. Near Mytilene, Greece.

Bismuth Bi

Bismuth, a silver-white mineral, which
becomesreddish with tarnish, crystallizes
in the hexagonal crystal system. Crystals
are rare and the massive forms are those
usually encountered. It may be found
granular or arborescent. The lustre is

metallic and the streak silver-white
Cleavage is perfect. H 2.5; SG 9.8.
Occurrence. Bismuth is comparatively
rare, the metal being commonly obtained
from the smelting of gold and silver.
It occurs naturally in veins in granite
and gneiss, often accompanying ores of
cobalt and silver; it is deposited hydro-
thermally.

Localities. Major deposits of economic
importance are at San Baldomero, Bolivia
and in other areas in the vicinity of La
Paz; also found in E. Germany. There
are important deposits in North Queens-
land and New South Wales. Some
bismuth occurs in Devon and Cornwall,
California, South Dakota and Colorado.

Sulphur S

The commonest form of sulphur, alpha-
sulphur, crystallizes in the orthorhombic
crystal system; but the mineral is poly-

morphous and beta-sulphurand gamma-
sulphur or rosickyite, both monoclinic,
are found. The orthorhombic form com-
monly occurs as acute pyramidal crystals
but may also be tabular;, massive forms
are found and also granular aggregates.
The lustre is resinous and there is a
white streak. The crystals are coloured a
bright yellow and are slightly sectile and
rather brittle. H 1.6-2.5, SG 2.0-2.1;
RI 1.958, 2.038, 2.245, with a strong
birefringence.

Occurrence. Sulphur is associated with
volcanic activity and occurs in gases
given off at fumaroles. It is also formed
by the decomposition of hydrogen
sulphide in hot springs, which may result
from the action of acid water on metallic
sulphates or from the reduction of
sulphates such as gypsum. It is most
commonly found in sedimentary rocks
of Tertiary age, associated most fre-




quently with gypsum and limestone.
Localities. The finest crystals come from
Girgenti, Sicily and adjoining localities;
it is also common in volcanic regions of
Japan, Iceland, Hawaii, Mexico and the
Andes. There are large deposits of
economic importance in Louisiana and
Texas, where it is associated with
evaporate deposits, particularly salt
domes.

Treatment. Sulphur is extremely sensi-
tive to heat, so that the warmth of the
hand may cause it to crack. It should not
be exposed to bright sunlight for the
same reason. Itis not advisable to attempt
to clean this mineral.

Tellurium Te

Tellurium occurs as prismatic crystals of
the hexagonal system and is also found
massive. It has a perfect prismatic
cleavage, is tin-white in colour and has
a similar streak. The lustre is metallic.
It gives a red solution in warm concen-
trated sulphuric acid. H 2.0-2.5; SG 6.2
Occurrence. Qccurs in hydrothermal
vein deposits.

Localities. Tellurium has been found in
Romania, Western Australia, the United
States, particularly Colorado, and
Mexico.

Iron Fe

Native iron is rare. It is found either as a
terrestrial form, in which it occurs as
grains and masses in rocks; or as meteor-
itic iron, forming the entire mass or a
matrix in which silicate minerals are
embedded, or as grains or scales through-
out the meteorite. Kamacite is a form of
meteoritic iron and is the cubic alpha-
phase of the Fe—Ni system with up to
6% Ni. Metakamacite is an unstable
phase of similar composition, while
taenite is the gamma-phase, with up-
wards of 33% Fe. The terrestrial form,
awaruite, is Ni, Fe, with 60% or more
Ni. Iron is grey to black, with a metallic

lustre; it is strongly magnetic and malle-

able. H 4.5; SG 7.3-7.8

Localities. Terrestrial iron is found in
basalt at Disco Island, West Green-
land and in small grains with pyrrhotite
near Kassel, W. Germany. Awaruite is
found in Awarua Bay in South Island,
New Zealand, where it is associated
with gold and platinum.

Treatment. lron dissolves rapidly in
acids, especially nitric. This reaction
gives off dangerous fumes of nitrogen
oxides. Native iron may oxidize in moist
conditions and should be stored with a
dehydrating agent such as silica gel.

Iridosmine Os, Ir

This is the osmiridium-rich member of
the system Os—Ir, in which the osmium
content exceeds 35%; a synonym is
iridium-osmine. It crystallizes in the
hexagonal system and occurs as flattened
grains of a metallic white colour. It has
a metallic lustre, is slightly malleable
and somewhat brittle. A variety with
osmium content from 35% to 50% is
nevyanskite and another, with osmium
content from 50% to 80% is sysertskite.
H6-7,SG 19.3-211

Occurrence. Iridosmine occurs with
platinum and contains this and such
metals as rhodium and ruthenium.

Localities. Choc6 area of Colombia and
in the Ural mountains, USSR, in Aus-
tralia at Platina, New South Wales, and
in Oregon, California and British Colum-
bia; with gold at Witwatersrand, South
Africa.

Treatment. Any dilute acid may be used
as a cleaning agent.

Osmiridium Ir, Os

This is the cubic, iridium-rich phase of
the system Os—Ir, with osmium less than
35%. Data as for iridosmine, above.

Platinum Pt

Platinum, a precious metal, is rare in its
native form, being alloyed with iron,
indium, rhodium, palladium, osmium and
other metals. It crystallizes in the cubic
system but is most commonly found as
grains. It has a metallic lustre and a
steel-grey to whitish streak. It is malle-
able and ductile. It is sometimes mag-
netic and occasionally shows polarity.
H 4-45; SG 14-19 (native mineral);
21-22 (pure).

Occurrence. Platinum is usually found in
granules or nuggets resulting from the
erosion of platinum-bearing rocks. Asso-
ciated minerals are chromite, magnetite,
zircon and corundum, and the various
platinum metals

Localities. The most important locality,
now said to be nearing exhaustion, is in
the Ural Mountains; there the primary
sources are ultrabasic igneous rocks,
including dunites (olivine-rich rocks)
Outside the Ural Mountains, platinum
has been found in the Chocd area of
Colombia, near the river Pinto. It occurs
in the Broken Hill area of New South
Wales and in New Zealand and the
Transvaal. In the USA platinum has
been found in North Carolina and Cali-
fornia (in placer deposits) and in
Canada from the Kamloops area, British
Columbia.

Treatment. Any acid apart from aqua
regia can be used as a cleaning agent.

SULPHIDES, SELENIDES. ETC

Dyscrasite Ag,Sb

Dyscrasite is an important silver mineral.
It belongs to the orthorhombic crystal
system although crystals — often found
as pseudo hexagonal twins — are rare,
the mineral normally being found
massive. It 1s silver in colour and shows
a similar streak; it has a metallic lustre.
It may be sectile. A yellow or black
tarnish sometimes appears. H 3.5 4.0;
SG94-10.0

Occurrence. Frequently with silver ores
Localities. An important West German
source is at Wolfach in the Black Forest,
in West Germany. Crystals associated
with calcite are found in the Harz
Mountains, Germany. Other localities
are Atacama, Chile and Cobalt, Ontario,
Broken Hill, New South Wales.
Treatment. Any dilute acid apart from
nitric may be used as a cleaning agent.

Carbides

Moissanite SiC

Probably the only natural occurrence of
moissanite is that in the Diablo Canyon
meteorite in Arizona, where it 1s asso-
ciated with tiny diamonds. It occurs in
smallgreen hexagonal plates. Dataforthe
artificial material, carborundum, are as
follows: H 9.5, SG 3.1, R1 26-27

The following are found only in
meteorites:

osbornite TiN

cohenite Fe,C

schreibersite (Fe, Ni),P

Sulphides, Selenides, Tellurides,
Arsenides, Antimonides and
Bismuthides

Chalcocite Cu,S

Chalcocite crystallizes in the ortho
rhombic system, sometimes forming
pseudo-hexagonal twins. It is more
frequently found massive. A cubic modi
fication occurs at temperatures over

IS
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91 C. The colour is grey, tarnishing to
black; the lustre is metallic and the
streak black. H 2.6-3.0;, SG 55-5.8
Occurrence. Chalcocite is found with
native copper or with cuprite, usually
occurring in secondary sulphide zones.
Localities. Fine crystals of chalcocite
occur in the St. Just, St. lves, Cam-
borne and Redruth areas of Cornwall,
England; very fine crystals are found at
Bristol, Connecticut; large quantities
from Montana, Nevada and California.

Digenite Cu, 5_, oS

Digenite crystallizes in the cubic system
in blue or black masses with a sub-
metallic lustre. H 2.5-3; SG 5.6
Occurrence. QOccurs in  copper ore
deposits

Localities. From Butte, Montana; South-
West Africa; Sweden; Kennecott, Alaska.

Covelline Cu$S

Covelline crystallizes in the hexagonal
crystal system, forming hexagonal plates.
However, massive forms, often foliated,
are more common. There is a perfect
bagal cleavage; the colour is dark blue
with a purple iridescent tarnish. If the
plates are sufficiently thin they may be
transfucent. The lustre is metallic and the
streak dark grey to black. H 1.5-2.0;
SG 46-48

Occurrence. Covelline occurs in copper
veins, associated with chalcopyrite, bor-
nite (from which it may be distinguished
by its perfect cleavage), and chalcocite.
Localities. Fine crystals from the Cala-
bona mine, Alghero, Sardinia; other
localities are Chile, Bolivia, Argentine
and Peru. It is also found at Butte,
Montana.

Berzelianite Cu,Se

Berzelianite crystallizes in the cubic
system although a non-cubic phase
appears to exist. It is found in thin
dendritic crusts, silver-white in colour,
with a metallic lustre, tarnishing to grey.
H 2, SG 6.71

Major Localities. Found with copper
minerals at the Skrikerum mine, Kalmar,
Sweden and from the Harz Mountains,
Germany.

Umangite Cu,Se,

Umangite crystallizes in the ortho-
rhombic system as masses or grains
coloured blue to black with a tinge of
red. The lustre is metallic and the streak
black. H 3; SG 6.4

Localities. Occurs in a pink calcite as
veins, in association with berzelianite
and other minerals, at Lake Athabasca,
Saskatchewan; from Sierra de Umango,
La Rioja, Argentina, Harz Mountains,
Germany; from the copper mine at
Skrikerum, Sweden.

Klockmannite CuSe

Kiockmannite crystallizes in the hexa-
gonal system as granular aggregates
coloured grey to black. There is a
perfect cleavage. H about 2, SG 6.0

Localities. Occurs in uranium ores at
Lake Athabasca, Saskatchewan; Skri-
kerum, Sweden; Harz Mountains, W.
Germany; etc.

Rickardite

Rickardite, a copper telluride of uncertain
composition, crystallizes in the tetra-
gonal system as compact purple masses,
which lose brightness on exposure to
light. The streak is red. H 3.5, SG 7.5
Occurrence. Occurs with tellurides in
veins bearing gold and quartz.
Localities. From Gunnison Co., Colorado;
Arizona; USSR; San Salvador; South
Africa; Japan; etc.

Lautite CuAsS

Lautite crystallizes in the orthorhombic
system as tabular crystals or as radiating
granular masses coloured grey or black
with a tinge of red. H 3.5, SG 4.9
Occurrence. Occurs with other sulphides
in veins with native arsenic.

Localities. From Lauta, Germany; Ste.
Marie-aux-Mines, Alsace, France.

Bornite CuFeS,

Bornite crystallizes in the cubic system
and is usually massive, though some
cubic and rhombdodecahedral crystals
are found; twins may occur. The colour
is reddish-brown but an iridescent
tarnish quickly develops which is purple
in colour; the name ‘peacock ore’ is
derived from this tarnish. The lustre is
metallic and the streak a pale grey-black.
H3,SG49-54

Occurrence. Bornite is found in hydro-
thermal veins with chalcopyrite and
chalcocite. It may also occur as a
primary mineral in igneous rocks and
pegmatite veins.

Localities. Fine crystals are found in the
Redruth area of Cornwall, England and
in the copper ores of Montecatini,
Tuscany, italy. Fine-coloured specimens
are found at Androta, Malagasy Repub-
lic. It is the principal ore of some
Chilean copper mines and also occurs at
Butte, Montana.

Treatment. No steps are normally taken
to remove the tarnish, which is con-
sidered desirable; clean with water.



Chalcopyrite CuFeS,

The most important ore of copper
chalcopyrite crystallizes in the tetra
gonal system, often forming crystals
resembling tetrahedra. Massive forms
are common and various types of twin
ning occur. An alternative name s
copper pyrite. The colour is brass-

yellow with an iridescent tarnish, the
lustre 1s metallic and the streak greenish

black. It is less hard and is a deeper
yellow than iron pyrite, and it is harder
than gold. Fracture uneven, sometimes
conchoidal. H 3.5-4.0, SG 41-4.3
Occurrence. Occurs as a primary mineral
in igneous rocks and in hydrothermal
vein deposits with pyrite, sphalernte
and other minerals. It also occurs in
pegmatites and contact metamorphic
deposits.

Localities. Chalcopyrite deposits occur
in many localities. Important sulphide
copper deposits in which chalcopyrite
“is the chief mineral are found in the
USA in the states of Arizona, Montana,
Nevada, New Mexico and California
Very fine crystals are found in Chester
Co., Pennsylvania. In Europe good
crystals occur in Westphalia and at Ste
Marie-aux-Mines, Alsace. Chalcopynte
may also be found at St. Agnes, Corn
wall and in Devon

Treatment. Cyanide solutions may re-
move the black coating often found
Hydrochloric acid may sometimes induce
an iridescent coating. Distilled water
should be used for cleaning.

Cubanite CuFe,S,

Sometimes known as chalmersite
cubanite crystallizes in the orthorhombic
crystal system forming thin elongated
prisms, vertically striated. Twinning is
common. The colour is brass-yellow and

the mineral is strongly magnetic. There
is a metallic lustre. H 3.5; SG 41
Occurrence. Cubanite is found with

copper ores and with gold

Locakities. From Barracanao, Cuba and
from the Morro Velho gold mine, Minas
Gerais, Brazil

Treatment. As for chalcopynite

Acanthite and Argentite Ag,S
Acanthite is the low-temperature mono
clinic modification of Ag.S; most natural
silver sulphide specimens are acanthite
pseudomorphous after argentite, which
is the high-temperature cubic modifica-
tion. Acanthite forms slender prismatic
crystals which are sectile. The colour is
iron-black. SG 7.2-7.3
Argentite forms octahedra or
frequently in arborescent or reticulated
groups; it is found massive and as a
coating. The colour and streak are grey
to black; the lustre is metallic and shining,

cubes

SULPHIDES, SELEN
and there is a frequent alteration of the Left Cryst
surface to a black sulphide. H 20256 halcopy
SG 7.20-7.36 DpEer-ir iy
Localities. Acanthite is found at Jachy They appear tet
mov, Czechoslovakia, and at Freiberg but therr trué
E. Germany. It also occurs at George bisphenoidal Tt
town, Colorado and in Chihuahua and fron rnwal
Zacatecas, Mexico. Argentite 1s the
most important primary mineral of silver Below left
and occurs in hydrothermal veins with rysta e pent
pyrargynite, proustite and native silver Jodecahedra

It may also occur as a product of silver
sulphides that have been attacked by
weather It occurs at Jachymov, Czecho
slovakia, Freiberg, E. Germany; Andreas table forrn
berg, Harz Mountains, Germany; Lisk

eard, Cornwall; 1t is common in the silver
mines of Mexico, especially in Guana
Jjuato and Zacatecas and at Anizpe
Sonora. It is found with copper ores at
Butte, Montana and in the silver districts

of Colorado and Nevada

Treatment Both minerals darken when
exposed to bnght hght This coating

may be removed ultrasonically. Clean
with water

Aguilarite Ag,SSe

Aguilarite 1s polymorphous, though the
high- and low-temperature forms are
not distinguished by separate names
The high-temperature form crystallizes
in the cubic system, forming skeleton
dodecahedral crystals which are sectile.
The colour is black, and lustre metallic
H 25, SG 7.58

Localities. Aguilante is found with silver
at Guanajuato, Mexico.

Treatment. Clean with water.

Hessite Ag,Te

Hessite is polymorphous though the
high- and low-temperature forms do
not possess distinguishing names. It
crystallizes in the monoclinic system and
1s usually found massive. The colour is
grey and lustre metallic, the matenal
may be sectile. When gold 1s contained
the mineral graduates towards petzite
H 25-3.0, SG 8.3-84

Occurrence. Found with silver and gold
Localities. Altai  Mountains, USSR
Coquimbo Chile;  Colorado San
Sebastian and Jalisco, Mexico
Treatment. Should be
water or alternatively with dilute
chloric acid

with

nydro

cleaned

Empressite

Empressite, a silver telluride of varying
composition, crystallizes in the ortho
system, although some autho

noted

rhombic
have

Occurs a

forms. It
yellow granular masses with a
H 35 SG76

with galen ind

nes

hexagonal

grey to black streak
Locahties Occur
tellurium at he

Kerber Creek

Empres Josephir

mine Colorado

Stromeyerite AgCuS

Stromeyerite crystallizes 1n the orthe
hombic system as pseudohexagor
prisms or as compact masse colour
dark grey with a blue tarnish, tf

39

curs n

1s steel grey H 2.5

Localitres O«

major ore of silver o fron
Columbia, Mexico, C

USSR, Tasmania; and a
localities
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Above Petzite from
K 11{(](/!!1’(/ Australia
Above right Calaverite
from Cripple Creek

Colorado

Jalpaite Ag,CusS,

Jalpaite crystallizes in the tetragonal
system as foliated masses coloured grey
but tarnishing to dark grey or yellow. The
streak is black. H 2.5, SG 6.8

Localities. Occurs with chalcopyrite at
Jalpa, Mexico; also from Pfibram,
Czechoslovakia; and Colorado.

Eucairite AgCuSe

Eucairite crystallizes in the orthorhombic
system as granular masses or as films on
calcite. The colour is silver-white or
grey tarnishing to light yellow. H 2.5;
SG 76-78

Localities. Occurs in basalt at Lake
Athabasca, Saskatchewan; in quartz and
calcite at Skrikerum, Sweden; and in a
copper ore at Sierra de Umango, La
Rioja, Argentina.

Sternbergite AgFe,S,

Sometimes known as flexible silver ore,
sternbergite crystallizes in the ortho-
rhombic crystal system forming fan-like
aggregates; twinning may also occur.
The individual crystals take the form of
thin laminae which are flexible. There is
a perfect cleavage. The colour is brown
with a black streak and a metallic lustre.
H1.0-15,SG4.2

Frieseite is a mixture of sternbergite
and pyrite; and it is thought that
argyropyrite may be identical in com
position with sternbergite or argentopy-
nte

Occurrence. Sternbergite occurs in silver
mines with pyrargyrite and stephanite.
Localities. From Jachymov, Czechoslo-
vakia; Freiberg, E. Germany, Colorado
and California.

Treatment. Clean with water.

Argentopyrite AgFe,S,
Argentopyrite crystallizes in the ortho-
rhombic system as pseudohexagonal
crystals coloured white or grey tarnish-
ing to brown, blue, green or purple.
H4;SG 4.2

Localities. Occurs with arsenic and
proustite at Freiberg, E. Germany; Jachy
mov, Czechoslovakia

Calaverite AuTe,

Calaverite contains some silver and
crystallizes in the monoclinic system,
forming thin prisms striated parallel to
their length. Massive forms also occur.
The colour is white, often tinged with
yellow; the lustre is metallic. Calavernite
may be distinguished from sylvanite by
its lower silver content, but this can only
be established by chemical tests. H 2.5;
SG 9.0

Occurrence. In vein deposits, with native
gold and other minerals.

Localities. Found in Western Australia at
Kalgoorlie; in the Cripple Creek