A fabulous collection of rocks, gems and
minerals, gathered from all over the earth.

The world’s most beautiful rocks,
gems and minerals for you to treasure

A collection
to share with
all the family

Authentic pieces gathered by our specialists from all corners of the earth.
Galena
SPAIN

Lapis lazuli

AFGHANISTAN

Hornblende

Opal

CHINA

BRAZIL

Obsidian

UNITED STATES

· Full-size samples
· Wonderful variety
· Spectacular display

Apophyllite
Labradorite
Aragonite

INDIA

MADAGASCAR

MOROCCO

Items shown may change due to circumstances beyond our control

Don’t miss out on this
unique collection!

FREE
DISPLAY BOXES

throughout
to protect your precious
collection!

. The most fascinating rocks, gems and minerals
of our planet, including amethyst, rose quartz,
blue agate, tiger’s eye, emerald, …
. Learn how to identify them, how they were
formed and where to find them in every issue
of your magazine, and in the comprehensive
A-Z cards that accompany the collection.
. FREE DISPLAY BOXES! Protect your precious
collection in exclusive and specially designed
display boxes.
Since 1888 the National Geographic
Society has funded more than 12,000
investigations, explorations and nature
preservation projects all around the world. A part of the proceeds of this
collection supports the non-profit work of the National Geographic Society in
conservation, exploration, research and education.

Items shown may change due to circumstances beyond our control. Boxes supplied empty.
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MAGNETITE

ICELAND SPAR

• A mineral is a chemical compound that occurs
naturally, often in crystal form. Minerals can be found
on the surface or within the layers of the Earth’s crust.

According to legend, a Greek shepherd discovered
this mineral when he noticed the nails in his
sandals were sticking to the rocks. It is a natural
magnet that attracts iron.

This mineral has amazing optical
properties. Looking through it is like
having double vision.

DESERT ROSE

In dry conditions, gypsum or baryte
crystals grow so that they resemble
petals. These beautiful formations
are like blossoms set in stone.

PYRITE
ORANGE CALCITE

Used by the Ancient Egyptians to make carvings,
this mineral dissolves in acidic water and forms
stalactites and stalagmites in caves.

This form of iron sulphide is
sometimes called ‘fool’s gold’, due
to the way it sparkles and glistens.

FUCHSITE

This form of muscovite, or common
mica, owes its intense green colour
to the chromium oxide it contains. It is
often found alongside emeralds.

These are just a few examples of the treasures included in your collection

…and stunning gemstones
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• A gemstone is a precious or semi-precious rock or mineral
that can be cut and polished to use in jewellery, or arts and
crafts.

AMAZONITE

Also known as the stone of the Amazon, this
rare mineral’s rich blue-green colour has
made it highly valued by collectors.

TIGER’S EYE

A variety of quartz with a unique appearance,
this gemstone is distinctive due to its beautiful
layers of colour and characteristic sheen.

AMETHYST

This purple crystalline mineral is a
sought-after variety of quartz and
has been used as a gem for centuries.

LAPIS LAZULI

The quality of this aggregate of different
minerals is dependent on the proportion of
lazurite, which produces the intense blue colour.

SAHARA GEODE

Formed inside cavities in rocks,
these are like miniature crystal
caves and highly prized in
collections.

BLUE AGATE

Playing an important role in
Buddhism, and in Feng-Shui, this
stone is said to represent purity,
innocence and integrity.

EMERALD

One of the most sought-after precious
stones, this is a variety of beryl. It
owes its green hue to the chromium or
vanadium within it.

Everything you need to know about the world
of precious rocks, gems and minerals
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Discover why the world of geology has fascinated man since the dawn of time, with these fact-packed magazines
and collectable A-Z cards, developed by experts and designed for the whole family to use.
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MINERALS

Potassic feldspars such as orthoclase,
microcline, and sanidine form the most
abundant group of minerals in the Earth’s crust.

1. Olivino.

INNER CORE

3.

Perovskite
In the lower mantle, between 670 km and
2900 km beneath the surface, atoms are
pressed even more tightly together and silicates
take on the perovskite structure. Perovskite
silicates are perhaps the planet’s most
abundant minerals.

MANTLE
CRUST

4. Amphiboles and pyroxenes

Amphiboles such as
hornblende and pyroxenes
such as diopside are very
abundant in the Earth’s crust.

ne? 5

M

The most
abundant group
of minerals that are
St. Edward’s
not silicates
are the
Sapphire
carbonates,
This and
stunning jewel
theadorns
most abundant
the centre of the
carbonate
is calcite.
crown’s
upper cross.
Sapphires and rubies
are actually two
varieties
of the same mineral,
corundum. Corundum
takes on different
colours
depending on the
impurities contained
in its
crystalline structure.

5. Micas

The micas are minerals with
a laminar structure. They
include muscovite
and biotite.
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The Earth is far from stable. Rather, it is constantly changing, transformed by a range of
phenomena that occur both on the surface and deep beneath it. Some of these phenomena
8/2/10 11:55:55
occur so slowly that they are scarcely noticeable on a human scale. Others can cause change
in
a matter of seconds, endangering living creatures in the process.

MINERALS_01_P4_P5.indd

A tsunami is a wave produced as the result of an earthquake
with its epicentre in the sea. The wave becomes amplified and
grows as it reaches the shallows of the coast, and there it falls
as a gigantic mass of water, destroying everything in its path and
changing the shoreline. On 26th December 2004 a massive
earthquake occurred under the Indian Ocean, near Sumatra. It
caused a tsunami that not only devastated the coasts of a number
of Asian countries but even reached the shores of South Africa.

ANKARA

TURQUÍA

Pamukkale

Antalya

Mediterranean Sea
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of quartz. Its characteristic
Amethyst is a violet variety
of
to be due to the presence
colour, once believed
to be caused by iron impurities.
manganese, is now
acid that can
it is very stable: the only
Chemically, amethyst
acid.
damage it is hydrofluoric

MINERALS_01_P14_P15.inddknown
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COLOUR CHANGE
enough
colour if heated to high
it
Amethyst loses its violet
to between 400 and 500ºC,
temperatures. If it is heated
of 600ºC
further, to temperatures
turns yellowish. If heated
and becomes milky
or more, it loses its transparency
in appearance.

Brazil
amethyst sample from
The violet colour in this
and
intense on the faces
is not uniform but is more
It is here that the iron
at the edges of the crystals.
tends to concentrate.
responsible for the colour

LOOK-ALIKES AND COPIES
with cordierite and with
Amethyst may be confused
have a similar violet colour.
scapolite, both of which
(colour
not have the pleochroism
However, amethyst does
is viewed)
direction from which it
change according to the
of scapolite. Due to the
of cordierite or the fluorescence crystals there are also a lot
amethyst
relative rarity of natural
are made from
on the market. These
of synthetic amethysts
very
with iron, but are usually
synthetic quartz coloured
typical of natural amethyst.
clear and lack the inclusions
often
and
be made from glass
Lower quality copies may
bubbles.
contain spherical or oval

A

t some point in the evolution
MINERALS_01_P14_P15.indd
15
of the human species,
an
individual first picked
up a stone to use as a
tool;
at that moment interest
in
minerals began. Of course,
some stones and minerals
are harder than others,
and if the intended use
is
for hitting or cutting, then
the harder the better.
So,
from the start, humans
had a very good reason
to investigate rocks –
they
had an interest in ensuring
their own survival. Of
course, it
is not always easy to
find the exact
minerals one would like
just by walking
around the countryside
. To do that we have to
start digging, or exploring
natural holes such as
caves.
This is how mining for
minerals began.
Over time, the clarity,
colour, brilliance, and
shapes
of some minerals sparked
enough interest for humans
to begin wearing them
as adornment or signs
of power.
These same qualities
also caused them to be
linked to
the supernatural.

05/02/2013 11:53

part of
seen in the outermost
A narrow band can be
white
stripes alternate with
the sample, where violet
known
quartz such as this is
ones. Micro-crystalline
as chalcedony.
DID YOU KNOW?
prized and is often used
u This violet stone is highly
in jewellery.
Greece to protect against
u It was worn in ancient
means ‘not drunk’. Wine
drunkeness – its name
from it.
goblets were also made
quartz – the same
u Amethyst is a form of
most sand.
mineral that makes up

A changing planet 29

Minerals were first used
for making tools. Later,
people began to notice
colour, and clarity of
the brilliance,
some minerals, and beliefs
sprang up that they had
powers or were linked
to the gods. Finally, when
magical
people became curious
minerals came from,
about where
an interest in collecting
them began.

if you
u Healers believe that
suffer from insomnia,
placing an amethyst
under your pillow will
induce peaceful sleep.

This section is dedicated to how to start,
maintain and expand a collection of minerals.
You’ll get to know the most important mineral
collections in the world!

05/02/2013 11:53

TIME

The link between humans
and the
mineral world goes back
hundreds,
perhaps thousands, of
millennia.
Beginning with simple
clubs,
blades, and scrapers,
the
manufacture of stone
tools
grew until it had taken
on
the proportions of a true
industrial revolution. The
ancient Egyptians, who
created incredible objects
and buildings, were masters
in the art of processing
minerals and rocks.

n SPECIAL MINERALS
The beauty, strength,
and other
qualities of some minerals
gave
rise to the belief that they
had
certain mystic qualities
that could
influence our lives. Many
people
still hold such beliefs
today. This
aspect of mineral collecting
and
study led to the appearance
of
amulets and talismans
(left) for
good luck or protection
against
certain dangers.

GUIDE TO MINERALS
Take a closer look at the minerals that make
up your collection: including key properties,
geographical information and common uses.

n INTEREST GROWS
As minerals became more
important from a social
and scientific perspective,
interest in them grew,
as did their collectability.
Continuous advances
scientific field and discoveries
in the
of new compounds and
to an increasingly precise
applications eventually
led
organisational system
evolvingt. The expansion
system and, indeed, the
of this
quantity of minerals known,
great advances made
was due in large part
in mining during the 19th
to the
and early 20th Centuries.
of the mines dug during
Many
that period are now virtually
supply small samples
exhausted, but continue
for the collectors’ market.
to
This
a scene where minerals
Medieval engraving shows
are being bought and
sold.
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2 Meteorite

n A BOND THROUGH

iron
u Its colour comes from
are in it
impurities: the more there
the darker it is.

8/2/10 11:56:31

Rocks of different sizes from outer
space sometimes penetrate the
atmosphere and smash into the
surface of the Earth. In the distant
past there have been meteorite
strikes large enough to change the
climate of the entire planet.

COLLECTING

How collecting began

Diyarbakir

AMETHYST
Izmir

n BRINGING OUT
THEIR BEAUTY
Precious stones
are cut
beauty and splendou and polished to draw out all their
r, which adds to
their value. These
processes enhance
the colour, clarity
and
gemstones, and
are what give diamond brilliance of
Stone polishing
s their sparkle.
has been practised
since the Stone
Age, but it was only
in
first used to achieve the 14th Century that cutting was
greater effects. Nowaday
technologies and
s, new
techniques have
made
easier, so defects
are far less common the art of cutting
the past. Well-mad
than they were in
e pieces can now
be bought at relatively
affordable prices.
The world’s most
important gem-cutt
centres include
Antwerp, Tel Aviv,
ing
Mumbai and New
York.

nes
The seductive power
that gemstones have
human beings has
always had over
led to
to them. In the Middle supernatural powers being attributed
Ages, information
on the supposed
magical and healing
properties of gemstone
astronomy and astrology,
s, together with
was collected from
and put into books.
Arabic sources
One of the most interesting
is the Book of Stones
of these books
according to the signs
(pictured), compiled
4 of the Zodiac
by King Alfonso X
of Castille and Léon,
in Spain. In it, every
sign
gemstones and other of the zodiac is linked to 30 different
stones.

A changing planet

Istanbul

Changing Trends
There are many
things
that can affect the
value
of gemstones, including
fashion and the discovery
of new deposits.
Items
once enjoyed considerathat
ble
status, such as the
jet
earrings and lapis
lazuli
necklace on the
left, are
now much less valuable
than they once were.
Amethyst, too, has
dropped
in value and today
it would
be very unusual
to set a
large one amidst
diamonds,
as in the ring above.

Minerals2.indd 27

The Power of Gemsto

The Black Prince
The Black Prince
is one of the most
famous stones in
the world and it
also
adorns the Imperial
State Crown. It was
once thought to
be a ruby but some
experts now believe
it is actually a red
spinel,
very similar to a
ruby but not quite
as hard.

COLLECTING
Black Sea

Samsun

Matchless Fire
No other gemstone
can
disperse light. Precision match the diamond’s ability to
cutting seeks to
enhance this effect.

n GEMS IN THE
IMPERIAL STATE
CROWN
The British Imperial
State Crown is set
with some of the
world’s most fabulous
jewels. It is a symbol
of the power the
British Empire once
wielded, in a time
not that far back
in our
The crown has 2,868 nation’s past.
diamonds, 273
pearls, 17 sapphire
s, 11 emeralds and
5 rubies. The most
spectacular stone,
without doubt, is
the ‘Cullinan II’ –
a huge
diamond set in the
centre of its base.

MINERALS_01_P4_P5.indd

Iron
More than 90% of the Earth’s core is made
up of pure iron. The inner core is solid (due to
the great pressure it is under), while the outer
part of the core is liquid. Iron meteorites are
thought to have a composition similar to that
of the Earth’s core.

n PRECIOUS AND
SEMIPRECIOUS
STONES
The term ‘precious
stone’ is reserved
for a few gem
species, such as
diamond, ruby and
topaz. The
majority of gemston
es, although equally
are called ‘semipre
beautiful,
cious stones’. The
n THE MINERALS
OF reason
THE CORE
simple
for this is that they
are
Thecommon
core is the
innermost and densest part of
. Among
semiprecious stones, more
the different
the Earth,varieties
and makes
tourmaline and quartz
of up 15% of its volume
are and
particula
32%rly
of prized.
its mass.
The intense pressure
in gemstones has
Interest
gone through countles
and very high temperatures
lows throughout
s highs and of the core
history: for example
ensure that, rock
only metals
amethyst and jet
crystal, such as iron can
were highly prized
survive there.
The
outer core is an alloy
just a
years ago but they
hundred
are now only used
consisting offor
90%
iron and 10% nickel,
jewellery. In fact
costume
there are very few
whereas gemston
the inneres
core
is formed almost
have remained consisten
that
tlyentirely
popularofand
pure
iron.
increased their value
kept
or
over time.

6. Carbonates

ost gemstones are
true minerals,
given up from the
ground, but
a few, such as
organic origin. Gemstonpearls, are of
es are used in
jewellery and most
are cut and polished
to bring out their
best
prized for their beauty,qualities. They are
durability and
rarity. The most
sought
are usually the rarest. after gemstones
The fewer there
are of a certain type,
the more valuable
they become. This
is why they have
become such great
symbols of power.
Durability is another
Minerals2.indd 26
factor that increase
their value. The
s
ability to withstand
impacts from other
materials without
becoming scratche
d or otherwise
damaged is part
of their allure. A
gemstone combine
s rarity, strength
and
beauty in a single
object.

Explore the world’s most amazing
geological sites: national parks, World
Heritage sites and discover incredible
phenomenons: geysers, acid sources,
geothermal phenomenons, etc.

n WHITE WATERS, WHITE ROCK
The waters of Pamukkale’s hot springs gush out of the ground at a
rate of 240 litres per second and have a temperature of 35º C. They
are rich in dissolved calcium and carbon dioxide and contain very
few impurities. As they cool, the calcite that precipitates out of
them is an almost dazzling white. Beneath the top layer of
calcite visible today are other, more ochre-coloured
layers. These were laid down in the past when
the spring waters were not as pure. Five
kilometres from Pamukkale is Karahayit,
which also has hot springs. Here, the
water emerges at 38ºC and is loaded
with iron, resulting in the formation
of red limestone. The image on the
right shows white calcite crystals like
those of Pamukkale.

What is a gemsto

ne?

There are some
mineral
and rare that, traditio s that people cannot help but find
fascinating. They
nally, they have
are so beautiful
been reserved for
to reflect their wearer
making jewellery
’s power. At
or items designe
supernatural qualitie certain times in history they have
d
even
s. These mineral
s are known as gemsto been attributed
nes.

1 Tsunami
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YOUR COLLECTABLE A-Z CARDS
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inerals constitute approximately 5% of a human being’s
body weight. They are substances that are part of us,
but that our bodies cannot synthesise, so when we lack
them, we have to take them in with our food. The most abundant
mineral elements in the human body are calcium, phosphorous,
potassium, sulphur, chlorine, sodium, magnesium, iron, zinc,
iodine, and fluorine. Others, found in smaller amounts, include
copper, manganese, selenium, and molybdenum.
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IODINE
CHLORINE

CALCIUM

The average body contains
115g of chlorine. It is involved
in the production of body fluids,
including gastric juices. We
ingest chlorine in the form of
table salt, meat, milk, and eggs.

The human body contains 1,250g of calcium on average.
More than 99% of this is located in the teeth and bones.
Along with phosphorus, calcium gives bones and teeth
strength and rigidity. It is mainly found in dairy products.
Vitamin D helps the body to assimilate calcium. Salt and
alcohol hinder its assimilation.

20/2/10 14:16:13
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The 20-25mg of iodine in
the human body is mostly
located in the thyroid gland,
which uses it to produce the
hormone thyroxin. Sea fish,
algae, most vegetables, and
drinking water are all sources
of iodine.

8
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n hYDROthERmAL ORiGiN
Bismuthinite is produced in the last
phases of magmatic rock formation.
When the temperature of magma
falls below 374ºC, water vapour
condenses and dissolves elements
from rocks. These elements then
crystallize inside cracks, giving rise to
lodes in which deposits of bismuth
are usually found. Bismuthinite
may occur with a prismatic shape
(generally forming fairly fine prisms)
and also with a needle shape.
However, it is most usually found
in granular or massive forms with a
botyroidal (cluster-like) appearance.
The great softness of bismuthinite
makes it one of the rarest sectile
minerals in existence (sectile
meaning that it can be cut with
a knife). It is very easily confused
with stibnite (Sb2S3), a mineral with
which it forms an isomorphic series

hardness
2

The 20-50mg of fluorine
in the body is tied up
in fluoride compounds.
These are found in tooth
enamel, bone, the skin,
blood, the thyroid gland,
and the major internal
organs. A lack of fluorine
causes tooth decay,
while an excess can
cause fluorosis, which
manifests as mottling of
tooth enamel. Fluorine
is found in tap water,
cereals, apricots, grapes,
potatoes, tomatoes,
asparagus, and tea.

1

4

8
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Around 80% of the 25g of
magnesium in our bodies
is found in our bones. The
remaining 20% is involved
in muscular contraction and
relaxation, or is inside the cells
(including red blood cells),
where it is involved in producing
energy. Magnesium is found in
nuts, pulses, cereals, and green
leafy vegetables.

in which bismuth and antimony
substitute each other. Furthermore,
if the selenium concentration
of hydrothermal waters is high,
bismuthinite may be associated with
guanajuatite (Bi2Se3), a mineral
which, as its name suggests, was
discovered in the Guanajuato Mines
of Mexico.
n muLtiPLE usEs
Bismuthinite is the main ore of
bismuth, a metal which, thanks to
its special properties, is used in
many industrial processes, including
manufacturing pigments, cosmetics
and alloys with low melting points.
Moreover, bismuth is used in
the production of many drugs,
particularly antacids and antiseptics.
It is also used as a tracer in
nuclear medicine, to help diagnose
problems with the digestive system.

Crystal

Hardness
3.5-4
Fracture
Subconchoidal
Exfoliation
Poor
Lustre
Vitreous
Streak
White

T

he name aragonite was coined
by the German geologist
Abraham G. Werner (1749-1818).
Having learned of the legend that
this mineral was formed from the
tears of a lovesick young woman
from Molina de Aragón, he decided
that Aragon was where this mineral
must have come from. In fact, all the
aragonite known at that time came
from Castile. Despite the error the
name has stuck.
n POLYMORPHISM AND
ISOMORPHISM
Aragonite is a crystalline form of
calcium carbonate (CaCO3). It is
formed by dissolution and deposition
inside caves with stalactites and
stalagmites, and by biological
activity (it forms part of the motherof-pearl-shells of many molluscs
and the skeleton of corals, and is
also the essential mineral in pearls).
Biologically created aragonite
may appear in sedimentary rocks

6 7
1
3 4
2
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he name arsenopyrite is a
contraction of the older name
‘arsenical pyrite’, referring to this
mineral’s similarity to pyrite and the
arsenic it contains.
n A VAriety oF ForMs
The most-highly valued examples
of arsenopyrite are those with welldeveloped crystals. These tend to
be prismatic and end in two faces
arranged in a roof-like fashion.
These faces usually contain very fine
striations. The edges of arsenopyrite
crystals are very well defined, unlike
those of other sulphides, which are
usually blunted and worn-looking.
n pAirs AnD CoLoUrs
Arsenopyrite crystals tend not to
occur alone but are associated with
others forming compact groups
(hence the old nickname of ‘needles’
that was given to this mineral).
Alternatively, they may be paired
in different ways, taking the forms
of crosses, blades or stars. In many

Streak
Dark grey or
black

Where it is found:
Although the best aragonite crystals are found in Spain, those from
Sicily and the ‘pine-cone’ clusters from Morocco are also very
beautiful. 1. Spain (Molina de Aragón and Minglanilla in Castile La
Mancha, Cantabria, Navarre and Aragon), 2. Morocco (Touissit),
3. Italy (Sicily), 4. Greece (mines of Laurion), 5. Namibia (Tsumeb),
6. Austria (Styria), and 7. Slovakia.

16/8/10 12:15:05
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The most important deposits of bismuthinite are found in: 1. Great
Britain (Fowey Consols and Illogan, in Cornwall), 2. Bolivia (Tasna,
Chorole and Oruro), 3. Australia (New South Wales), 4. Canada
04_ARAGONITE2.indd 1
(Quebec), 5. Mexico (Guanajuato), 6. Germany (Siegerland),
7. Brazil (Rio Grande do Norte) and 8. USA (Connecticut, Utah,
California and North Dakota).

MINERALS
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Sulphides

n FORMS AND VARIETIES
System
Aragonite can assume very different
Monoclinic
forms. It is often found as colourless
or violet prismatic crystals with an Crystal
hexagonal outline, resulting from the
combination of three orthorhombic
prisms. These crystals may in turn
group together into clusters that
grow from a common point and look
like pine cones. When aragonite Hardness
5.5-6
forms inside caves it may grow
as long, thin, needle-like threads, Fracture
rounded concretions called pinolites
Irregular
(or ‘cave pearls’), or as fibrousradial aggregates, known as ‘iron Exfoliation
Good
flowers’. Three varieties of aragonite
are known: tarnowitzite, alstonite
and nicholsonite. In these varietiesLustre
calcium is partly replaced by lead, Metallic
barium or zinc respectively.

23/7/10 10:13:51
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and deposits. In non-sedimentary
environments aragonite is quite
unstable and tends to change into
Class
calcite over time.

Where it is found:

6

5

MAGNESIUM

System
Orthorhombic

he name bismuthinite derives
from that of bismuth, the metallic
element that the mineral contains.

Crystal

In total we have around 600-800g of phosphorus
in our bodies, of which 80% is in the bones
and teeth. The remaining 20% is in our DNA
and the membranes that surround each
of the cells in our bodies. Phosphorus is
found in fish, pulses, and eggs.

Class
Carbonates
ls.co
m

T

Class
Sulphides

PHOSPHORUS

HUMAN.indd 20

SiO2
Cornelian

The body contains around 250g of
potassium, which, along
with 17:06:45
magnesium,
3/3/10
is involved in muscle contraction,
especially in the cardiac (heart) muscle.
Both a lack and excess of potassium can
cause cardiac arrhythmia. Potassium also
plays an essential role in the transmission
of nerve impulses and maintaining the
internal pressure of body cells. It is found
in certain fruit and vegetables, such as
bananas, oranges, and spinach.

M

Find out all about how important
minerals are to human beings,
how they keep us healthy, and their
different uses throughout history
as energy sources, industrial materials,
jewellery, decoration and more…
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Bi2S3

Arsenopyrite

5 Glaciers

Amber

FeAsS
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The average human adult
has 70-100g of sodium in
Rainfall is distributed irregularly across the
Glaciers are large accumulations of icehis
that
or her body. Most of it
Earth’s surface. If it is greater than the normal
There are areas of the Earth’s surface
form in the coldest places on Earth. The
is in the blood, though it is
average in a particular place then rivers
where the lack of rain has caused the
weight of the ice makes them slide likealso
slowan important element
break their banks, causing floods. Such large
land to dry out and the soil to erode or to
moving rivers, eroding the land over which
in the nervous system, like
amounts of water may also soak into the
become unproductive. If droughts continue
they move and carrying rocks with them.
potassium. Sodium plays
ground, causing landslides and changes to
for long enough, whole areas can turn
a part in blood ph balance
Some of the elements
that are needed for the human body to function
the landscape.
into desert.
but too much can cause
properly are found in inorganic or mineral substances. For this reason they cardiovascular problems.
Sodium is found in table salt,
are called mineral elements. We have some 60 mineral elements spread
processed meats, and some
throughout the body, 22 of which are considered essential for health.
cheeses, among other foods.

4 Rainfall, floods and landslides

Bismuthinite

ZINC

Most of the 130g of sulphur in the
The average adult person has just 2-3g of
The human body contains
human body is bound up inside
zinc in their body. It is found throughout the
just 3-4g of iron, mostly in the
organic molecules. Sulphur is an
skeleton, as well as in other tissues, such as
red blood cells. A lack of iron
important component in some
skin and hair, as well as some organs, such
causes anaemia. Foods
in
6 Earthquakes
7 rich
8 Volcanoes
Folding
substances
such as
keratin,
as the
prostate
gland. Zinc plays an important
lentils, the stresses protein
Sometimes
within the
Earth
The
high temperatures within
the
Earth cause
The stresses that build up insideiron
theinclude
Earth meat, fish,
which isthem.
found in skin, nails,
andtohair,
in the
and spinach.
deform rocks without breaking
rocks
melt, producing role
magma.
In senses
places, of smell and taste, and is
cause the rocks of the crust to break
in places
well
as cartilage and the
of rock rises to the
involved
eggcauses
and sperm production. It is
Instead, the rocks bend as
very
slowly,
thiswalls
liquid
surfaceinand
known as faults. When these stresses are
arteries
other blood vessels.
,
foundwhich
in foods that are rich in protein, such as
producing folds. Folds ripple
theand
Earth’s
spectacular
volcanic displays,
released suddenly, earthquakes happen, and
cartilage
etc.
A
lack
of
sulphur
can
meat, seafood, and eggs.
surface,
forming
hills
and
mountain
ranges.
significantly
alter
the
landscape.
their shock waves reach the surface causing
Red
lead to stunted growth. Natural
major disasters.
blo
sources include cheese, eggs, pulses,
od
c
meat, dried fruits, garlic, and onions.

ARAgONITE

Minerals in the
human body

Sodium

Blue agate

Arsenopyrite

CaCO3
SULPHUR

IRON

BlUE agaTE

Aragonite

Minerals in the human body 21

7

6

AMBER
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3 Drought and the
advance of deserts

MINERALS AND MAN

amukkale means ‘Cotton Castle’ in Turkish. It lies
in a fault zone, where two plates of the Earth’s
crust meet. Tectonic movements in the area often
cause earthquakes. They are also responsible for the
creation of countless hot springs. The waters
of Pamukkale’s hot springs are loaded with
calcium and dissolved carbon dioxide,
and these combine to form crystals of
calcite, which precipitate out. Over
time these crystals have built up
to form limestone sheets. In
some places these sheets
appear to flow down the
slope in torrents, like
rivers of frozen water. In
others, the crystals have
created forests of calcite
stalactites and flooded
terraces connected by
spectacular limestone
waterfalls.

OUTER CORE

GEMSTONES

AROUND THE WORLD

The waters of Pamukkale have been famous since antiquity
for their therapeutic properties and their spas were
incorporated into the city of Hierapolis, which was built
around them. Hierapolis was planned as a fortified city
and founded in the year 190 BC by Eumenes II, King of
Pergamum. In 17 AD it was completely destroyed by an
earthquake, but it was rebuilt by the Romans during the
1st and 2nd Centuries. The fame of its waters also helped
it flourish through the Byzantine era. It was only in the year
1334, when another earthquake hit, that the settlement
was abandoned for good. The ruins of Hierapolis are
remarkably well preserved. Among them is a large Roman
theatre built to seat more than 12,000 people, a temple
dedicated to Apollo and a beautiful Byzantine church. In
1988, the Hierapolis-Pamukkale area was declared a
UNESCO World Heritage Site.

P

Spinel
At depths of between
400 km and 670 km the
increased temperatures
and pressure cause
silicates to adopt different,
more compact structures.
Spinel and other
silicates with a spinel
structure appear.

3.

Plagioclases
The plagioclase group of minerals
includes albite.

Hierapolis

Located in southwestern Turkey, the hot springs of Pamukkale are a marvel of
nature. The springs form a series of white limestone cascades that carpet the
slope of the River Menderes valley.

2.

2

A review of the main geological formations,
volcanism, earthquakes, rock formation,
fossils and minerals. In an easy way you’ll
discover in this section how the forces that
“mould” the earth act, and which of their
effects are the most important.

3. Perovskita.

2.

Cullinan II PLANET EARTH
This is the main
jewel of
Crown. It is the second the Imperial State
the Cullinan diamond, largest gem cut from
the largest diamond
ever found, and
one from which
104 other
stones have been
cut.

PLANET EARTH

The minerals of the olivine group,
such as forsterite, are the most
abundant minerals in the upper
part of the mantle. They are
stable to a depth of 400 km.

BismuthiNitE

Get to know all the most well-known
gems, discover the most precious jewels
and how they’re used in jewellery.
Learn about the main characteristics
of each gem, how to spot applications
and also its imitations!

2. Espinela.

Quartz
Quartz makes up 12%
of the Earth’s crust.

What is a gemsto

GEMS

The mantle makes up 82% of the Earth’s volume and 67%
of its mass. Pressure and temperature rise with depth,
causing the formation of minerals of ever increasing
density, with their atoms crowded together. The
commonest minerals in the mantle are:

Pamukkale, Cotton Castle 15

Pamukkale,
Cotton Castle

1. Olivine

n THE MINERALS OF THE MANTLE

1. Potassic feldspars

4. Amphiboles and pyroxenes
5. Micas
6. Carbonates

1. Potassic feldspars
2. Quartz
3. Plagioclases

Discover all the secrets of the minerals:
how they’re formed, their composition,
their chemical and physical properties,
their classification, their varieties, forms,
colours, etc.

AROUND THE WORLD

The
The
most
commonest
common minerals on Earth 27

n THE MINERALS OF THE EARTH’S CRUST

The crust is the outermost layer of the Earth and makes up just 3% of
the planet’s volume and 1% of its mass. This layer contains the most
familiar minerals, formed from combinations of some of the eight most
abundant elements: oxygen (46.6%); silicon (27.7%); aluminium (8.1%);
iron (5%); calcium (3.6%); sodium (2.8%); potassium (2.6%); and
magnesium (2.1%). The most abundant minerals are:

cases, when arsenopyrite crystals
are exposed to the elements they
darken and their grey colouration
turns nearly black. However, this
does not always happen and in some
cases the crystal faces undergo a
process of alteration, leading to the
appearance of iridescence with pink
or yellow hues.
n ArseniC ore
Arsenopyrite is 46% arsenic, making
it the most important source of this
chemical element. It also contains
a large amount of iron (34%), with
the rest of its structure made up of
sulphur. Arsenopyrite often contains
other elements, including gold and
cobalt, as traces or impurities; there
is a variety called danaite in which
around 12% of the iron has been
replaced by cobalt.

System
Amorphous
Crystal

n HOW AMBER FORMED
Between 25 and 40 million years
ago the Earth was covered with
vast coniferous forests. The trees
within these forests secreted a resin
that trickled out from breaks in the
bark and often trapped small plants
and animals in its droplets. These
resinous masses accumulated in
sediments covering the ground,
hardened over time and eventually
turned into stone. Amber contains
preserved air bubbles, drops of
water and dust particles, as well as
large amounts of flora and fauna. It
is not unusual to find inclusions of

Hardness
2–3
Fracture
Conchoid
Exfoliation
None
Lustre
Resinous or
oily
Streak
White

Where it is found:

3 4
6

2

The best collectors’ examples of arsenopyrite come from:
1. Portugal (Panasqueira). Other important deposits occur in
2. Japan (the island of Kyushu), 3. Germany (Freiburg), 4.
Switzerland (Valais), and 5. Bolivia (Potosí). High-quality examples
have also recently been discovered in 6. China. Other places
where outstanding specimens can be found include 7. Canada
and 8. USA.

B

lue agate, a sub-variety of
quartz, is a very attractive gem
with concentric bands alternately
coloured blue and white. Its beauty
depends on both the intensity
and the extent of its blue colour.
Blue agate forms in volcanic rocks
infiltrated by hot silica (SiO2)
solutions. Variations in the dissolved
impurities and the conditions in
which the minerals are deposited
give rise to the different layers. If
the solution cools slowly, quartz
macrocrystals can form in the
central section. If cooling is rapid,
however, the crystals that form are
microscopic.

class
Oxides and
hydroxides

T

he word ‘amber’ comes from
the Arabic anbar which means
‘floating in the sea’. It earned this
name because it is less dense
than seawater. Amber is the
fossilized resin of conifer trees.
Organic in origin but mineralized by
fossilization, it is classified as a blend
and not as a species among organic
minerals. Its structure is amorphous.

Class
Organic
minerals

4

6
3

5

1
2

System
flowers, leaves, or seeds, or perfectly
preserved invertebrates, such asTrigonal
flies, ants and spiders. Occasionally,
even small vertebrates, such as crystal
lizards, may be found.

n VARIETIES AND CUTTING
Although amber is usually yellowHardness
it
can be orange, red, white, brown,7
green, black, or moss-coloured.
The colourless variety is the mostFracture
Conchoidal
highly prized. Baltic amber, known
as
‘succinite’, is a pale golden yellow,
Exfoliation
whereas Mexican amber is reddish
None
in colour. Although amber can be
faceted for mounting it is usually
lustre
polished into a cabochon form, Vitreous
as this brings out its brilliance and
colour, and provides a clear viewStreak
of any inclusions, such as the many
White
organisms from the past that it
often contains.

Where it is found:

n aRTIFIcIal coloUR
Many of the blue agates offered
for sale to collectors are artificially
coloured, having been impregnated
in a vacuum with a blue dye
solution. This solution penetrates
the network of quartz microcrystals
to a lesser or greater extent
according to the porosity of the

4

3
5
1
2

Large deposits are found in countries bordering the Baltic Sea,
although it is also abundant in Central America. In 2008 it was
discovered in Cantabria, Spain.
1. Russia (Samland Peninsula), 2. Lithuania, 3. Puerto Rico,
4. Mexico, 5. Dominican Republic, and 6. Spain (El Soplao
Cave
onyx.indd
2 in
Cantabria and Peñacerrada in Álava).

mineral bands. The best way
of distinguishing natural agates
from treated ones is to examine
the uniformity and clarity of their
blue colouring, as both of these
properties are better defined in
natural agates.

System
Trigonal
Crystal

n SToreD HeaT
This variety of chalcedony is found
in the same locations as agate. It
occurs in masses or agglomerates
with many rounded surfaces. It
is formed after intense volcanic
activity, when the temperature
of the ground remains high. This
encourages the circulation of water
with a high mineral content. Water
rich in silica and iron oxides fills
the cavities left behind by volcanic
gases; the reddish mixture cools
and forms a mass of tiny quartz
crystals, which, to the unaided eye,
appear uniform and shiny.

Hardness
7
Fracture
Conchoidal
exfoliation
None
lustre
Vitreous
Streak
White

n ColoUr TreaTMenT
To enhance their colour, many
cornelians are soaked in a solution

of iron nitrate and then heated.
To distinguish the real thing from
material that has been treated,
cornelian should be held up to the
light: treated material contains a
series of intersecting parallel bands,
whereas in the natural material
the stripes are well defined and
uniform. Furthermore, if the stone
is left in sunlight for any length of
time, the colouration intensifies.
n PriZeD aS a GeM
Cornelian is a gem that is easily
cut and can be made into various
shapes, although the most frequent
cuts are spheres and cabochons;
it can also be engraved, with
the quality of the engraving
determining the price. Cornelian
has traditionally been one of the
more beautiful stones used to
make amulets and many of these
have been found among the
treasure of ancient empires.

Where it is found:
The most outstanding pieces of blue agate come from mines
in Asia, Africa and the Americas, specifically: 1. Brazil (Minas
Gerais), 2. Uruguay (Artigas), 3. China (Tibet), 4. Mexico
(Chihuahua), and 5. Democratic Republic of Congo.

Where it is found:
2
1

The main producer is: 1. Brazil, especially the state of Minas
Gerais and regions close to the border with Uruguay. Cornelian
has also been found in abundance in 2. India. The main cutting
and trading centres are in Brazil, India, Hong Kong, Germany and
the United States.

6/9/10 12:42:12

26/7/10 11:38:23

corneleon.indd 1
03_amazonite2.indd 8

C

ornelian is a microcrystalline
variety of quartz. Its colour is
reddish yellow, orange or brownish
red, due to the presence of small
inclusions of haematite. Its name
comes from the Latin carneulus,
meaning ‘flesh-coloured’.

Class
Oxides

n THE BUDDHIST MInERal
Nowadays, agate (particularly blue
agate) is highly prized in China
and India, owing to the importance
of the stone in Buddhism and its
role in feng shui. In the West, blue
agate was a much sought-after
gem during the Renaissance. This
period gave rise to the majority
of blue agate cameos, which
were extremely finely cut. Due
to their great beauty and historic
importance they remain highly
valuable today.
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Gold
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Amethyst
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Tiger’s Eye
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Brazil

Fuchsite
Brazil
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www.PreciousRocksCollection.co.uk
As precious rocks, gems and minerals are natural materials, your samples will vary slightly from those shown. Items shown may vary.
If for any reason the publisher is required to change any items shown, they will be replaced with items of a similar quality.
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