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Be careful when handling
rock and mineral specimens
and never put them in

your mouth.




A mineral is a|Way; made MINERAL

® of crystal shapes. The
mineral? i
fe look like small pyramids. .~
| Minerals are the basic building
blocks of rocks. Minerals themselves
are made of different chemical
“ingredients” and every one has a
unique recipe. When mixtures of

these minerals occur together we
call them rocks.

them apart erihe
em ) seethatthe
. fe erties,

. have specific proP rock gabbro
Minerals lor and texture, that We confagins a mix
such as col0 hat they are- i

e out w of white and

can test to figur
To identify a roc
at all the minera g
they are combined.

look
kypulhﬂ\{e t(:\d how black minerals.
ls inside it @ }

*\ Amethystis a purple
fype of quartz. When
quartzis colorless itis
called “rock cryrl‘al.”

. =~ =~<Thisgabbroisa
13 s N
Coar;e-gramed
rock because the
mineral crys‘l‘ah’
inside it are |arge
enougfn to see.



A AR

Wwhatis a
gemStOHE? A cut gemstone allows
IlgH“l‘o bounce around

A valuable piece of mineral is ‘
known as a gemstone. Its value inside if; making the stone '
depends on its rarity, color, shimmer and sparkle! Cut |I
and how perfectly formed it is. TS 5PPhip, |

Gemstones areé often polished,
or cut and put into jewelry.

=~

~ ~ —Gemstones can be
P0|i§he¢| to make
them shine using
a rock tumbler.

rock hoynd!
the hObby C;f
and minEFUIs_

co“eang n::ncgl;(sis

Rocks and
minerals come
in all colors of

the rainbow.



Where to |
find gems e 3

Rocks and minerals are everywhere, highest value of
so it's easy to start a collection. You minerals in the
can go outside and start searching, or world.

maybe go to a local rock and mineral
show, or visit rock shops. There might
even be a local club you can join.

Clubs or
mineral shows

Joining a club or visiting a rock

and mineral show is a great way

to find out about collecting.
| You can discover all sorts of
information, such as where
might find a certain rock type.

you

o+
M - -
3 v -
W
: n

USA

The Gem and Mineral Show in Tueson, Atizona,

Out and aboyt

The cheapest way to build
your collection is tq get out
and collect yourself. On trips
to the park or countryside "
keep your eyes to the

ground—you never k
what you may find! v

R- -o. . )
verbeds and hillsides are great
Places to find minerals.

@ — e — —— — —




Shops

Rock shops will often sellH N
high-quality gems as we
srlr?aliqpieces of polished rocks1£
and minerals. Keep an eyebou
for gems that might have been

dyed different colors, such as
the Dalmatian stones

below.

N Spotty Dalmatian
stone in its natural
form is white.

_ - Howlite is usually
white with gray
ines in it but this
one has been

dyed blue.

Safety first!

Rocks and minerals are awesome,
but you should be careful when
handling them. Nothing here is
really dangerous, but make sure
you wash your hands after touching
them and be aware of sharp edges.

cwrosite Wash your hands if
o> N you've touched:
Q!; coal, shale, lapis

lazuli, hematite,
.. ‘ amazonite, galena,
4 : :
sodalite, ma lc:ic'.a(-u'l"t-‘.'J
ch 'ys"c"" a,azutrite,
rhodonite, or
rhodochrosite.

Be careful of
f‘ldrp edgey on:
qvarh} ﬂrn‘l;
dafamife, homfek’
abﬁdi“"; pyrite,
'l"c:»r.;rrwnr;'fimtaJ and
Cha]c:edgny.

Obsiy,
2

Don’t breathe in
duﬂ‘ﬁ'bm;

Pele’s hair, pumice,
amazonite, mica,

2 or chaleedony,
including 'ﬁger‘; eye.

I "'T;‘if Dalmaﬁan
stone has been
dyed blue to

make it more




minerals Earata(an

Rocks and minerals make up the
ground beneath our feet, so we need to
dig to get them out. Stone is often cut
straight from the Earth in quarries, but
cometimes tunnels called mines must

be dug to find the right material.

Quatrries like this
provide exposed rock

Y facesfrom which blocks
of stone can be cut:

These marble
blocks will be cut
into smaller slabs
ot thin sheefs.

Reavy equipment
is neededto move =
thela rge stones and
any leftover rock,

552 called tailings.

-----



Digging for treasure

Rocks and minerals are dug up for
many reasons. Some rocks are useful
as building materials, while minerals
can contain metals such as iron or
copper, which are used to create

all sorts of objects. Other valuable
minerals are unearthed to be sold
as gemstones.

meter of marble
may weigh as

This slate is mined
for use in building.
Itcan be used for
tiles or in roofing. _ _ _

Slate

in :H‘a|y has been used
for thousands of years. )

“\The mineral
malachite is
tich inthe
metal copper.
Copper is often
used to make
electrical wires. i

Malachite

Gemstones, such as
rubies, are mined
and then cutinto
different shapes for
use inje'.rve|ry. -

—

Big machines are used to slice up the
strong marble info blocks.
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Brushes like these
can be useful for
removing dirt
ﬁ‘om ‘Findf- \

quipment

- Rock hounds always head into the
~ field with the right equipment.

. These tools and supplies will keep
- you safe, and let you bring your
~ finds back home in one piece!

e —

.h
Ay

%

Toothpicks and

chopsticks can be
useful for scraping
samples clean. _ N

Buckets are ha ndy for
many things: carrying
your tools, sorting loose
rocks, or taking your

“7 7=~ A map will help you
samples back home.

getto where you are
going. Just be sure to
get permission first!

\

\
|
!
!

\

\ A compass will
help you follow
the map.




An egq carton ma kes a StaYing Safe

handy container ‘Forany i ;
delicate items you find t‘lS smart to take supplies
while rock hounding. — — _ with you when you head out rock
\ hounding. Make sure you pack
= what you need and always take
\ an adult with you.

-

A backpack is useful
for carrying your tools,
supplies, and your rocks.

»

If itis sunny, don't
'Fargefyour Sunscreen,
orif it looks cold, wear
Warm C.lo‘f'hing.

Keep aroll of paper

towels handy‘l‘o wrap up l
%Pe, your rocks and minerals
*O"'e.{r for protection. . % a
\

- | 4 '3 Take water and
¢

3 asnackto keep

2 your energy up.

It good to wear a
helmet if you are
working Where there
are rocks overhead, in
case any fall.

.: ‘ , - Knee Pad; can he'p

| make digging more

-j‘ s comfortable.




Rock
hunting

Collecting rocks and minerals
is part detective work and part
treasure hunt! Finding the right
location and always getting
permission to collect is the first
step. Then all you need to do

is start looking!

Watch oyt

Its important
] to stay safe y,
youre out rock collecting, Mhae;e
sure you follow the steps below:
* Always take an
adult with
atch out for falling rocksyou

when near ¢J;
iffs or
S'Opes steep

Never enter
Don't collect
atch out fo

mines or quarrjes
near roads
r animals

Won’t move heavy rocks
| c:t.ch out for the tide
€oming in at the beqch

ey
The :
the motion of Waves uncovers 1o k S
minerals and f, i CKs, b S
yl o551 fa’o.ng -H,.,e fhof?“ne > et ) rais =
- - e S
| ¢treams ate greaf places to find fough m':s y S
ma chas quartz. Watch out for slippery roc: S
su S
e —— R

._..-5-—”-—

—



Let any rocks you've
washed dry outbefore
you look at them, as
‘Hney may appear a
different color.

Cleaning

Specimens you collect often
don’t look perfect at first. You
may need to scrub away the
soil or clay around them. Soap
and water, and a brush will

help get rid of all the dirt.

\

inin
Sometimes you will find a Exam |§, are clean,
fossil or crystals stuck inside Once YO:T Egn;iloser look at
A canta
a rock. Use a magnifying \iﬁ:m. You may want to check

| ) :
glass fo examine them. _ nds before you bring

\ our fi
Y ocks are

them home since f
heavy to haul ar

ound!




Creating 5
'a collection = conhouse

hundreds of

- Agreatwa i
: y to enjoy rocks and
minerals is to start your very own thous..ands of
specimens.

.~ collection! You can displa
favorite finds to sh f AN i
lavoteNG ow them to family

SR —

At their best

Collections can include stones that
are not only beautiful or rare, but
also tell a story—perhaps froma
memorable trip. There are lots of
things you can do to keep your
collection in great condition.

Some rocks have special

properties, such as magnetism.
Use a paper clip to amaze your
friends with magnetic stones.

-

_ ==~ Minerals like halite
= 4 need to stay dry.
Packing cotton balls
around them helps to
absorb any moisture.

Some minerals may change
color when leftin sunlight:
You can store these
sensitive stonesin cloth
bags to protect them. . ¢




_ You can create a display case , A clear sheet of plastic
Y ” foryour collection froma ) ma kes a greatviewing
i carboard box and ifs lid. I Wwindow. ,

=~~~ _ Cotton balls placed
inside each tube will
help to prevent
&) specimens moving
N L -. around and breaking.

~

TS<Cot vp used paper towel rolls
of different sizes fo use as
sample holders. If you need a
wider tube you can cuttwo in
half and glue them together.
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"Whatis
a rock?

Making a rock is a bit like making a e
salad! Like salads, rocks are a mixture e t.he most

 of different things—usually minerals, plentiful rocks
but also the remains of living things, on the Earth.

such as shells. There are three types

of rock, each made in a different way.

Igneous

Igneous rocks form when hot,
molten magma, which comes
from deep within the Earth,
cools down. This often

happens around volcanoes.

N« _The minerals in granite
“freeze” in place as
magma cools.




Sedimentary

Sedimentary rocks are made when
small pieces of other rocks, called
sediments, are buried together.
Sediments are made when water,
wind, or ice break up existing rocks.

ese fossils are the
remains of animals’
shells captured in the
rock when itformed.

Metamorphic

Metamorphic rocks are made when
other types of rock are melted and
squeezed. They are squashed and
heated until they form new rocks.

\
\The nexttwo fayer; \

T >\ Marble is formed

How are rocks
made?

The inside of the Earth is made of
many layers. Below the surface is

a layer of rock so hot it has melted
into a liquid—called magma. I this
magma cools enough, or escapes
to the surface, new rocks are made.

If you cut the
Earth in half

you would see

its fayers’, . =
~ - i "7 z

Volcanoes are holes
The outer layer in the Earth’s surface
of the Earthis Where lava escapes. |
called the crust _ - [

~ /
N\

\
i

\The Earth’s centey,
or inner core, is
solid metal. The
outer core is
liquid metal.

arethe upper and
lower mantle, made
O’F hof rock. Magma
is created at the
top of the mantle,

when limestone is
squashed and heated.
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ROCk cycle b Bl

crust—is divided into

8

. . ieces that fit
The rock cycle describes the life of [ cher e
every rock on Earth. During the rock aiigsawpuzzle.~__

cycle, rocks change from one type
| into another. You would have to wait
around a long, long time to watch
it happen. However, you can see
how it works using wax crayons,
which melt at much lower

| temperatures than rock!

Sed imenta ry
crayon rock

By pressing layers of ;
the crayon “sediments”
fogether so '”ney stick, /
you can see how ;
a Fedimenfary )
rock is created. -~

,Using a sharpener to break
/. op crayons is similar to
/" hoWw the weather breaks
/ up rocks into sediments.

-~

Layers of rockare exposed as

the stoneis worn away-
SIS

i, EIOdlng and break
+a  \Water,wind, andice welather. b
> G up or:'erode," all rocks mtcc:;.tm;/nt; O,re
$‘ " cailed sediments. These se |me e

by rivers into th |
at:/uil\c/:l up in layers. Over time,

f new layers makes the
k together t0 make new

s washed aw
where they
the pressure 0
sediments stic
sedimentary rocks.



Squeezing
The Earth's crust is divided into pieces
called plates. The plates move around,
squeezing, <tretching, and pulling the
rocks between them. This creates fierce
heat and pressuré which changes the

rocks into metamorphic rocks.

-.‘;" —===Ifthe ;edimeﬂfary

veezes |
crayon rock is

The movemenT of the crust 5q

rocks and pushes up MoV ntains.

warmed up and
squeezed, the
different colors

startto run into

Metamorphic

Cfﬂyon rock
“
a "'metamorphic”

crayon rock.

Where |
Surface ; ava cools »,
i makes n:w i;he Eartpy — Us rock
neous rock;_ ———
Igneous
crayon rock
fSome varieties
of granite are still
waiting to finish

their rock cycl
after 4.2 b](iy]_lofel

. = ~ <If the wax melts CDMPIefel)ﬁ
years!

all the colors mix. If itis
then leftto cool, it forms a

new i ”
igneous” crayon rock

each other, ma kiﬂg




Granite

(GRAN-it)

GLanite is a really tough rock! It forms
V\rf1 en magma cools slowly, deep within
the Earth, and it makes up most of the

Gra nite contains

rock Tnderneath the land. Granite is a
o . ight-co
E !?(le'ar stone used in road, railroad, and "?itz;lsli:iias
uilding construction. Feldsgan quariz
and mica.

Granite has
crystals that
are Very easy £ .« : '
to see. R

FGHSPar
(FELD-spar)

Over time, granite
breaks down to create
much of the quartz
sand on Sandy beaches!

Monumental
strength

Granite is ideal for making
long-lasting sculptures. The

heads of four American
presidents are chiseled straight

out of a granite cliff called
Mount Rushmore, in South .
Dakota, USA. ;

Mount Rushmore




Obsidian

(ob-SID-ee-an)
Obsidian is a type of glass made by

volcanoes! When volcanoes erupt
explosively, magma meets air and water
quickly, and “freezes” in place. It cools
so fast that mineral crystals cannot
form, so obsidian is not actually

made of minerals, but it is a rock.

e

Obsidian looks a little
like a curved conch
shell when itbreaks—a
feature known as
conchoidal frac‘l‘uring. X

\\ Obsidian may contain
spots of white minerals.
These are called

 “snowflakes”

/Obsidian gets
€___ .~ iftsdarkcolor
Obsidian can have ve ry from small
sharp edges, so be careful

when callecﬁng it P

amounfts of
materials such

-

as iron.

— T\
A



‘Basalt

(BA-salt)

ocean floor.

Bubbles of gas
tra Ppecl in cao|in9
lava create holes
inthe rock. _

-

Basalt is a volcanic rock that is made
from runny, red-hot lava flows. It is a
dark, tough, heavy rock that makes
up much of the Earth’s surface and

y Al

Rock type

When ma gma that forms

basalt cools more ;|obv|)r,
9ab|:>ro is formed instead.

EX_ _The Crys‘l‘a|; in basalt
are too small to be
seen, so the rock is all
one color.

Olympus Mons is a
Vo|cano made of

basalt on the @
planet Mars. Ttis T
over 14 miles \

(22 km) Inigfq!' A

b




Unakite

(OON-a-KITE)

Unakite is formed from granite and is
a semiprecious stone. It is a favorite of
many collectors because of the unique
green mineral it contains, called
epidote (EP-ee-doh-t), and

its colorful, speckled appearance.

TI.‘:pldote
he green min '
starts life g g tferpaef E?Li'ﬁii

Minerq| called ;

: plagi
(PLAY-‘ee_oh_dayzge;!duse
XPosure to the yweqy
changes the

rom white ¢,

The green patches
are clumps of the
mineral epidote. — -

~

ther
plugic’C‘QSE
O green,

The name “unakite”
comes from the discovery
of the rock in the Unaka
Mountains on the border
of North Carolina and
Tennessee, USA, where h
itis collected.

~ The pink parts are crystals
of the mineral orthoclase
(0 R—ﬂao—clayze)_

- - @



Pumice

(PUM-iss)

Have you ever seen foam on top of a
carbonated drink? Pumice is nature’s

. . . The Ancient Romans
volcanic foam, and is one of the lightest oted puee bnake
rocks on Earth. It contains many small conerele, se fhey cauid

build tall l)uiHings' like
M the Colosseum.

holes that were made by bubbles inside
molten, liquid, volcanic glass as it
erupted from a very gassy volcano.

Pumice is made up
of volcanic glass
that breaks easily. -

> Holes are
formed from
gas trapped in
the stone since
it cools quick|y.

Sometimes you

will see little bits

of voleanic rock

or ash caught up

inpumice. - _ _ _ _ .-

~

~«__Thetrapped air
inside pumice
makes the rock
very light—it can
even float on water!




Diorite

(DIE-or-rite)

Diorite, and the similar rock
granodiorite (GRAN-oh-DIE-or-rite),
are sometimes described as “salt-and-

pepper” igneous rocks thanks to
their combinations of light and

dark minerals. - Pag
Large crystals make these some almatian, stone js
of the hardestigneous rocks. frt.jm Northern Mexia type of granodiorite
They are even used to carve mlperaf called schorfo. 0 Spots of g dark
granite and other rocks. < _ Whlte fefdspgr (FELD (SHAWU On a bed of

*Par)—mqki

" like Spotted D

Anorthosite

similar mine

mostof the

N~ Diorite cools very slowly
the moon!

underground, so it has
large crystals.

Mmatian dog, Ng it look

(an-OR-tho-site)

is a rock containing

diorite and makes up

rals to

rock on

£
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Volcanoes

Volcanoes form where lava sprays out
onto the Earth’s surface. They are @

Magma that
big part of the Earth’s rock cycle,

has erupted

since they are where new igneous is knotn as lava.
rocks are born. Volcanoes come In

lots of different shapes and sizes, and

can behave in different ways.

This famous velcano
in Hawaii is called
Mauna Loa. Itis
made from the
igneous rock basalt:

Af lava coo]s, nelw #&
rocks are formed. ¥

Newly ervpted lava
is vety hot so it
flows down the sides
of the volcano.




Volcanic rocks

Volcanic rocks can show signs of the
eruption process. They often contain
trapped gas bubbles, pieces of glass,
or ash. They are also usually fine-
grained with no visible crystals
because the lava cooled so quickly.

Lava spattfering is a
“mini-eruption” of gas
released from deep
inside the volcano.

Scoria (SKO-ree-a) is created when
finy bubbles of gas move through
lava, which are trapped when the
rock cools.

Rkyo“‘l‘e (RYE-oh-lite) forms from
a vety “s"f‘icky” lava, packed with

the mineral silica 'an?‘fraps alot

; If alava flow ' of esplsenas.
hits the ocean it
will sometimes
shatter into a
fine volcanic

sand. -
] Pele’s hair (PEL-aze HARE) is made
\-y _ when lava is 'F|un9 into the air. It
“freezes” into strands, like cotton
cancly, butitis made of 9|ass.




LimeStone fossils in limestone

are the remains of
(LIME-stone)

Limestone is one of the most
important sedimentary rocks.
Most types of limestone are made
from the shells or skeletons of
ancient ocean dwellers, such
as shellfish or corals.

Living rocks

types of limestone are
ﬁzg\é fzgm the hard parts of sead
creatures. Some limestone 15 made
from the hard outer skeletons of
coral animals. Chalk is made frc?m
the remains of tiny microorganisms
with tough shells, called coccoliths.

The name dolomite can refer
to the rock or the mineral.
Dolomite rock is a limestone
containing magnesium metal.

Itis sharp and breaks easily. - - - -

@ —

re
&
-




Chalk (CHOK )
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Mostlimestone types are made
up of the minerals aragonite,
calcite, and dolomite.

Chalk is white in
color because it is
made mainly from :
the mineral calcite. - - ==~

Travertine
: terraces

. . 2
Travertine s @ special ty;; =
of limestone because it A
made from animal remains.

\ Travertine is a
banded limestone.

It often makes u : calcite
fl‘alac;f:s and P {ormfi fr%mntrvigirn\?\r;:ere there
4 H 50 ve | * b .
s‘falagmtfes. ?;ivater with lots of calﬂtglén it, _ bt
walls of travertine can build up Tyavertine Poo!g at Mammo‘f’h Hot5pring

i ing, US
and make beautiful pools. Yellowstone National Park, Wyoming,




Flint

(FLINT)

Flint is a very sharp rock! It has been
used for centuries by humans as an
important tool-making material. Flint
is hard and easily broken into shards,
which allow it to be made into sharp-

_ - flintcan come in many

edged weapons, such as knives, 4 solais b espaall
arrowheads, or spear points. ’/ tshf-colored tan,
rown, or gray.

Like obsidian, flint
forms curved surfaces
when broken. |

Flintis a form of
chert whichisa
group of rocks made
entirely from the
mineral quartz.




‘Sandstone

(SAND-stone)

Imagine yourself in the time of the
dinosaurs, standing on the beach.
Those very sands may be preserved

as sandstone today! This rock is - Sandstones like these
' . . ;7 arecalledpicture

named after its sand-sized grains— 7 stonesbecouse of the

and because many types are ! patterns within them.

made from sand.

Bands of red are
made of iron
oxide,or rust _ _ _ £

—

1
I
I
1
\

\ Clear |ayers' show
where new sediments

were added when the
rock was made. Sand' e ,
At the histori€d ople . - '
Jo]’dann anc! a e | — = .
entire ¢y tone. Petra ——
.pmk sands 0! Greek. m— » Petra
\ mean
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Shale 5
(SHALE) &
Shale is the most common sedimentary
rock, but sometimes it can be hard to see.
Shale is made of soft minerals such as
clays, and it breaks up easily. Sometimes,
the best way to find shale is to dig down
below the soil. Mogr

SEDpp SOM
Shale makes a great ED%ENT‘%%N ‘

There are no obvious place to look for both CK
crystalsin shale plant and animal fossils! _

since itis a fine-
grained rock. - _ . \
ki - - &

Rock power

Shale is a source of oil and

gas, such as the oil petroleum
(peh-TRO-lee-um), which can be
made into fuel. New techniques
mean we can access lots more of
the petroleum found inside shale
rocks than we could before.

Clay
(KLAY) (CWOR-ts)
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(15
Coal £

X

v
(COLE) o
An important source of energy, coal
is burned in furnaces to help produce |
electricity. Coal is made of the fossilized lants gef theirenergy
remains of plants that lived long ago in be thought of as

“Yossilized Sun|i9hﬂ”

swamps or bogs. The deeper and hotter
coal is buried, the denser it is, and the I I//

more energy it contains.

>
//’\

There are no obvious

crysi‘als incoal. - =< _
Al

\ Coal contains cracks, Clte
called cleats, which break Anthra h depths and
up the rockinto segments. At h|gh enoks coal forms
These cleats form very temperﬂtu"&sN thra-site).
shiny surfaces. anthracit® oal is very har

Anthracite €
and is Yoth 0
the original pile ©
it took to make it

f
the thickness ©
f of plant materia
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FOSSils Trilobites were seafloor fd

dwellers, bu'l"l'hey nolon

; ger &
exist. They had segmented ) 74
shells like lobsters. - _ T

Fossils are the rocky remains of animals
that lived many years ago, and can be
great fun to collect. Fossil hunting is every
bit as challenging and rewarding as
searching for rocks and minerals—and
you'll often find them all together.

Types of fossil Brochiopadsare sl
: le think of animals that have been
The fossils most people thin b o

but all sorts

are dinosaur bones, il
mi ||ons' D‘Fyears‘. You can

of animals and plant remains ! .
can be found. As well as bones still find them in lakes and

and shells, called “body fossils,”
there is another type of fossil
called a “trace fossil.” This is
ovidence of a living thing, such
as a dinosaur’s footprint.

oceans.

How a fossil
forms

Fossilization can occur in
many ways. Often, buried

foo u" -
‘Crlﬂolde or sea Illlef,u are

marine (sea) animals that bones or shells are

still exist today! These litfte replaced by minerals in
wheels are pieces of an the water surrounding
ancient crinoid’ plant- them. This turns the

- . I '
animal into “stone. An ammonite meets its end on
the ocean floor. It has a hard
outer shell, but a soft inside.

|ike stem.



The insides rot away and the
hard shell may be buried by
sediments, which may become
sedimentary rocks.

oty Watch outfor dinosaur
' claws! Dinosaur fossils
often contain the
mineral calcite.

\ Ammonites were sea
creatures related to modern ,
squids. They used their "
spiraling shell as a floatation [
device, helping them swim. :

\
on°

A shark’s tooth like this
can be millions o{year;
old and look almost v
brand new—they can ,/ v 14
evenbesharp!___._..-"

Over millions of years, the rock
around the fossil wears away
(erodes) and allows us to find
and collect it!

New minerals dissolved in the water,
such as hematite, may replace
minerals in the shell, like calcite

or aragonite, making it harder.




‘Marble

(MAR-bull)

If you have ever seen a historic monument,
statue, museum, or palace, chances are you
have encountered marble. Marble is
formed from limestone, but it is much
stronger. |t can be cut relatively easily |
into slabs, making beautiful stones that 280"\ CTe
are sturdy enough to build with.

Quartzite is similar to marble,
and the two can sometimes be
hard to tell apart! However,
quarizite comes from sandstone,
not limestone.

Marble often & VR -
N . p e S R fiﬁ* T I

Confamf veins 35 b R R .f‘ . L N 1

of other types P et AR L ,‘g S

of minerals. — _
-

-_—

\ Marbleismade upmaialy Marvelous marble
of the mineral calcite Some of the world"
i calcife, s most fam
which has a whitish color. sculptures, such as Michela ngzr;'s
David in Italy (right), or the
Aphrodite of Milos (Venus de
Milo) are carved from marble.

6




Schist

(SHIST)

If slate is buried deep enough, heat and
pressure begin creating new minerals.
These new minerals turn the sedimentary
slate into metamorphic schist. The
minerals form layers stacked one

on top of another, known as foliation.

Schists often contain c|ay
minerals such as chlorite
(KLOR-rite). Chlorite is
very soft; giving the rock a
soapy feel.

At high pressures, red
garnet (GAR-net) l
crystals may form
in the schist. These
rocks look a bit like
chocolate chip
cookies, with the
garnets being

the chips!,

Some schists sparkle
and twinkle! These
schists contain the
mineral mica
(MIKE-a), which is
very reflective. _

-

.




Lapis lazuli

(LAP-iss LAZ-you-lee)

Lapis lazuliis a brilliant blue rock,
historically mined in central Asia. Its
name literally means “blue stone” in  Tutankhamun’

Rock type

: : g
ancient Persian. A lot of the valuable 97"
e made o *
art of ancient civilizations, such as lapis lazolil _ _ _ e
Egypt and Mesopotamia, contained
lapis lazuli.
Lapis lazuli also
Gold flecks are often contains the
spots of pyrite. - _ mineral sodalite. _

S~ - _The mineral
lazurite gives
lapis lazuli its

i g blue color.
Ultrablue e el
The powdered form of lapis lazuliis -~ -
called “ultramarine,” which was the
main source of the deep-blue paint
used in oil paintings in the past. It
was expensive because it was mined
in remote areas of Afghanistan!

fs8



Gneiss

(NICE)

Gneiss is a rock formed under the
highest heat and pressure of all.
The layers within it are often
squashed by high pressure into
folds or other patterns. The result
is a gray, pink, or white rock, with
bands resembling a wavy pasta,
such as lasagna!

Rock type

Mudstone (MuD-;fone)

in

Gneiss contains easy-fo-see, A “‘i?r‘:l%tal

thick bands of minerals,

which are often folded. _ 10 ¢ elntﬂry mudstone "'5 often

N\ Sediry d into gneiss during
\ honge -,dmg-The heat
re first turn thgse
|ate, then schist,
to gneiss‘.

*~_Each |ayer\/aries in how
thick it is because it has
been pushed out of shape.

&\



Slate

(SLAYT)

Slate is a hard, strong rock compared
to the shale it is made from. Slate is the
first metamorphic rock to be created
when sedimentary shale or mudstone
experience high heat and pressure.

Rock type

_ building
Slate is @ Pogl;‘a‘l; many uses:

material A% T e used as
Slate fends fo look the Pieces of slate W\kbomds and
same all over, as fossils the original €hd aterial today
and other features are it is a com On:;e it lasts @
destroyed when the rock for ﬂo‘OTS peea
is heated and squeezed. - long time

Chalkboard

, - - Slate is dark-

colored and
contains fine lines
a|on9 its eclges.




Hornfels

(HORN-fells)

Hornfels is nature’s brick. It is a very hard
metamorphic rock that forms when the

fine grains of mudstone are “baked” by

a nearby source of heat. Unlike other
metamorphic rocks, hornfels can be

made at lower pressures, closer to

the Earth's surface.

Hornfels can b
appear banded
with stripes. -~ ”

Hom stone

mnos
is
The name “hornfels

German, and it cCOMEs 1
he fact that the roc

Hornfelsis so tough
thatin the pastit was

sometimes used to {ronk-‘ t d feels like the

. o looks an ]

Sharpen knives horns of an Omma'l, such
as a sheep.

Hornfels is hard and
strong, like a brick that
has been baked in a kiln
(brick oven).

Ry Ufua”y black, brown,

or dark green, hornfels
often forms cubes or
rectangular blocky
ﬁ'agmen‘l‘s when broken.




Al
|

"Uses of rocks ...

are used to remove dead

—

skin from the feet X

\
\

Rocks and minerals are valuable
natural resources. Thousands of
products that we use every day
are made of these materials. For
centuries, humans have used rocks
for all sorts of things, from making
energy to toothpaste.

Glrt""""’e

< _The stones used in the
sport of curling are
made from granite

from quatries in

Seotland and Wales.

1n curling,

stones are +hrown on 1C€
towar B

d a target.

Famous
landmarks

Tough rocks such as

marble have been used for
thousands of years in the
creation of buildings. Many
ancient stone structures are
still standing today, and
rocks are still used to make
all sorts of structures.

El COS‘H”O,

o aMaya pyramid found at Chichén

Mexico, is made of limestone and

800 years old.

is oVer



This marble pestle
(S'ﬁCk) and mortar
(bowl) is used fo grind
spices into a powder for
use in cooking. .

~~« Coalisan important
source of heatenergy
since itburns easily.

) C
A c.oa'l‘ﬁ"e y 494
Some toothpastes pll 3 i
contain chalk, which
Ine|P$ to remove any 0 iy’ e u r Y
food on your teeth. | 5’ '
\l ' v
I -;.G!' N
ste ; e % A
Tooth” 7 R .
"_, L5 . P

| 1‘;."J'»:e}"raj :’“"laha! in Agra, India is o marble
| omb builtfor an emperors Wife. It is over

Over 100 years old, Tower Bridge, which crosses
the River Thames in London, UK, is coveredin |
granite and limestone. l. 350 years old
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What is a
mineral? ke
» 5,000 minerals
A mineral is a solid that contains have been
certain specific chemicals. To be a identified!
mineral it must also grow in crystals

and be found in nature, but it cannot be
made from living things, such as wood.

& o .

What are minerals The green mineral olivine
made Of? contains the elements

i ; iron, magnesium, silicon
Minerals are mixtures of the naturally andJoX)";en J J

occurring chemicals, or elements, 7 = mamee
thqt make up all known matter in the
Universe. Some elements you might
already know are the metals iron and
copper, as well as the gases oxygen

and hydrogen.

___.Thesecond most

common element
found in minerals
is silicon.

L _Oxygen i§ us’ua”y found
as a gas in the air, butit
is also in many minerals.



m‘neral ,

Types Of ped togethef .be'“‘fﬁff ,(.{‘EE“'M.
I‘e]‘ements . -,

the

up that

=y e

Tita )

R

' rou
Minerals are 9 ’
based on which chemicad
in. For example,

a mineral gro
he element sulfur.

Y

contain t

Hematite is an oxide
mineral because it
contains the element
oxygen and a metal—iron. — _ -

TR AL A
P
e L 4

7/

%é;’i RN Gyps'um is an examp|e
4 b s 74 of asulphate mineral.
Pt K /, It contains sulfur,
B calcium, and oxygen.
Gypsum (JIP-sum)
Everyday minera]s

Inerals are present in our
everyday lives, They are in our
ood, our medicine, the tools we
use, and the toys we play with,

Table saltis aC'l‘ua”y ' ™
the mineral halite Yy
Toe (HA-lite). T+forms 2
ti - 4 :
s ny cryrl‘al cubes = J:’/f
W :

. . o ' e
Isice a mineral? Actually, 4 L
yesitis! Itis natural, forms 1 e } ] ’ ; %5
crys'i‘als,and is made of \-,‘ / TN [ N o gk

e -, i : "y

the elements oxygen s

andfnydrogen ______ ,-"', {,ﬁ 5,; P o il :




- Crystals -

Mineral crystals are some of the
most beautiful things you can find
in nature. Crystals have flat faces
and straight edges, and many grow
in shapes you may recognize.
There are six basic types of

A\
crystal, shown here. o
P

c’u\?‘ A %

Q(j'\.l < These pyrite crystals
are a classic example
of the cubic shape,

(:rystal shapes Which has six
a wide variety square faces.

Crystals come in ‘
ofn’;hapes. The shape they take is

caused by the way the chemicals
in them are arranged and the
environment in which they grow.
This means that natural crystals

are rarely perfect.

£3

P

E4y 3 /
S Tetragonal crystals look /
g.‘g like a cube that has /
P .1& been “stretched out” , "4
= to make a cuboid. - _ -~

have two pairs of
opposite sides that
are equal lengths. This
gypsum crystal looks
like a rectangle that
has been Squashed.




e A L e S et i e i S e iy i e SRS .

EE
=~ Quartz forms E |
hexagonal crystals. lr
They are long with
pointed ends, butif i
you cutthem across :

you would see a
hexagon with six
sides of equal length.

£=
%. s Triclinic erystals
Y 'g_\ can have sides of
g < any length, which o
s X means they make /," Ax;,,;.,.e
::5 = unusual shapes. _ - -~
Triclinic cryf:sl
Orthorhombic (fri-KLIN-i
crys-l'als are similar
to 'l‘e'l'ragonal cry.l,"l'z:;l;J
but the ends are
rectangular, rather
than square. Their
largest face may Orthorhombic crystal
pointoutward, as (0 R-tho-ROM-bik)
on this fepaz. _

‘(0?01'

Not a crystal!

If the chemicalsin a

solid aren't arranged in @
particular way, then it will
not form crystals. Glass has

) a more or less random

structure so it does not
make crystals.

I‘Fyov|ook at broken /

glass, you will see that
iffyPiCa”y breaks info
f‘and0m|y Shaped /

pieces. Be careful not

to touch i'l'.“__ ‘_";‘7/
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! This mineral contains
Mln eral round, or radial,

cryfl‘als that look a bit

like bicycle wheels!

shapes

l Rocks and minerals come in all
shapes and sizes. Groups of mineral

crystals make characteristic shapes,

which help us to identify them.

We call those shapes their

mineral habits.

Clusters of thin

crysta ls, or fibers,
run ﬂ-nrouglq
this mineral.

—— -

Radial wavelit®
(WAVE-eh-\ie

Muscovite contains
many ﬂai‘sfneeh’, ||ke
the pages of a book.
This means it has a
tabular habi

e e - -
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S~ = Minerals with

cryffals that look
like icicles have an
acicular habit:

If crys‘l‘a| s form

like the petals of
a rose, they have
a rosette habit. _

'\ Some minerals are plain
sha pes, appearing as
mineral clumps. These
are described as having
a massive habit.

delicate, needlelike

-

Stalactites
and stalagmites

Water that has a lot of the mineral
calcite in it can drip down from the
ceiling of a cave. It then dries into
rocky icicles, called stalactites, |f
the drops are big enough to fall to
the floor, they make g stalagmite
which grows up from the ground.l

\

Stalactites and sfalagmifes are found
in caves made of limestone rocks, which
contain the mineral caleite.

:
g




denti :
Identification & &...

certain minerals to break
into pieces that have similar

qualities th

coecial. H at h8|p make each one shape. lfyou\ook closely at

pecial. However, a mineral won't tell crushed salt, you will ee it
ou its name— ' forms tiny cubes, just like

Y e—you Il have to be a rock the original halite crystal.

detective to figure it out!

A
Limonite 5
(LIM-oh-nite)
leaves a ye||ow-

brown streak. |
\

d: k \
N - &= =~< Asimple porcelain

tile makes a great
streak plate, but
make Sure yoU AOn”r
scratch the s’hiny
side of the file.

-

" Gtreak test

Even different types of the same
mineral will usually have an
identical color when powdered.
Rubbing a mineral onan

unglazed clay tile and looking at
the streak it leaves behind will

help you to identify it. }

&~~~ Chrysocolla T ceirite
- (AS-you-ri
S (KRIS oh- kofﬂ-b) ')fOU rr'l'e)
leaves a wWhite or specimen has a
blue-green streak. . blue streak.




Luster describes the way
that light plays on of inside

- - ..,ThiWarie‘l'y of gypsum, a mineral. Does the CI’YSZ?LP
called satin spar look like glass, O like m . :
(SAT-in spa ), has a These descript|'on5 c‘h ang
silky luster because it for different minerats.

looks like silk fabric.

Minerals with 9|a;;y
lusters look like 9|as'f,
because light can
pass through them. — ==~

s _If acrystal reflects
|i9h‘!} like a shiny
metal, we say it has
a metallic luster.

&~ =~ Hematite often has
a red streak, even
if the sample is

black!
gray.eroiac ,When light hits certain Tran Sparency
,/ minerals it can bend. This Light moves through
i creates a double image of Minerals in differegt

something viewed throughit.  ways. |t cqn Pass straigh
aight
through, pe reﬂectedg

back, or even speed up
and SIOW dOWn-

Citrine allows light to ——
pass directly through
its Crys‘fals', so we say it R
is fransparent. .

tite
o
’bc,

_ Some minerals are

¥ /7 translucent and will
a4 /) on|y let a little |i9h‘l‘
/ pass through them.
G,

%

Hematite is an opaque :
mineral. All light that hits
it bounces right back off! ./




. -—~<Eachnumberon the
Mohs’ scale has a
particular mineral
that has thatexact
hardness. Calcite
has a hardness of 3.

\
‘. Ice has a hardness of \Af‘ingernaﬂwi” ‘A copper coin NCAHYES, a steel
betweenlandZ, so scratch gypsum, measures 3.5 on nail isn’t strong
it can scratch talc. since it has a the scale, so it will enough fo
hardness of 25. scratch calcite. mark apatite.

Hard or soft?

The hardness of a mineral helps us to Diamond can
identify it. Hardness is measured using be scratched by
the Mohs' scale (shown above), where two known rare
minerals with higher numbers can minerals.
scratch minerals with lower numbers.

S : . E——— .



5 Glass has a
hardness of
around 5.5.

\
N Drill bits are

\ Steel files have
a hardness of around des’igned to be
6.5, 50 could scratch between7 and 8
all the minerals on the scale.

below them.

Fairy

chimneys

In Cappadociaq, Turkey,
there is a stand of rock
stacks known as “fairy
chimneys.” Hard caps of
basalt protected the softer
volcanic ash directly below
them from being eroded,
while the surrounding ash
was worn away.

\
N Emery boards, used to l\ Almost nothing can

file nails, often contain scratch minerals
corundum mixed with harder than 10!
other materials—so

'Hney are about 85.
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- Polishi
rocks It takes about
| 1 month to
Rocks do not always look their best tumble a
when you find them. However, using gemstone.
the right tools, you can turn the
dullest rock into a rock you will want
| to proudly display. Arock tumbler cliies
.. rolls stones around with grit to make ee———
:“ - . Wa‘l’er if Odded ‘.—"-.:::-——-—'-'
them smooth and shiny. tothe fumbler fo i&’
« ?-. help break down kr—
' : Tuml)“ng works best Polished stones the rocks. | - .\
when using stones that are smooth
‘-."T.:‘:?-,_ don’t have too many and sfqiny. <
¥ '-' jagged edges. - _ _
;\ )
(,r_ X mt% . _‘* -"_- ) - ; Tiger's eye Ros‘e qum‘fz
...;,-...‘ "‘-A_d.—-"‘ asper
‘ Dalmatian stone
Natural tumbler
: - 5 /
g & ¢'s tumblers ar® /
0 s ‘\:lc?;z:ns, rivers, and th? Se:a 1
] onstant action © RIS 1 The buttons are
i stones, and water on used to set the
oth\i; wears off any sharp number of days
rodC es and eVentUOHY that the tumbler
Erzvnclkes a smooth surface. Fonidin
A sieve is used fo
hold the stones 7 S-‘e-qe
while the gritis
ctantly on the washed off. ,______.f’?

Rocks are con

mo\!ei" gh-eams-




RN R e

Electric tumbdler a1 g |

ers are used to PO e movemento '
ROCk;u;gzies They recreate Whﬁt stones and grit wears
rough s i a river—moving away any sharp edges. |

ould happen in ‘
\:cones around with water and Each grit (shown

dier grits wear o below) is tumbled

: r, san ) '
gt me?ees while finer, powdery with the stones for |
sharp edges shine. around a week. 'I
grits make the stones \

\

it An electric motor
turns a belt, which
moves the rollers
that make the
barrel of the s
tumbler rotate. L

. :.1".
- Very fine grit f:"{:
Fine grit Finally, a very fine :
Coarse arit Silt-sized gritis useful 91t or polish, is
Noct ol for initial polishing.  sed fo make the
Very coarse grit Haeew. . This begins the rock really shine!
» rough, sand-sized . X
First; avery coarse, : process of making BN
. : material smoothes ‘ v
large-grained grit the rock shiny.
is used o grind off the Eamp|e dowwn %
I further. o

any rough edges.
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Quartz !

(CWOR-ts) [ R

. . >? A;r'?. “:-'hl'n’-‘:"'t’. f
Quartz is one of the simplest and most S )
. Rose quartz gefts ity R ey

common minerals on Earth. It comes sEriedorias, B zgg? A
in beautiful varieties, many of which maneaneseland B O
) th tals. | N e

have their own names, and they are TN .. N
popular with collectors around L W

the world. ) -.*h}_ ;

- I.."_r_._'-- :."“-_' . ,__/
; A LW xR
R e . .'.'5"%‘1‘,,;. o
M— : o i Lof ,f," g~
m”’f—ﬁ {ﬁ} p

Ame‘ﬂvyffis a purp|e
Ameﬂayﬁ‘grows' Varie‘l'y of quartz. .
inpyra mid- \

shaped crystals. =< __ — a :

Smoky quartz
gets ifs color
from radicactive

-‘-'-—--.’




- Aventurine contains L2 y \

- many tiny flakes of the g =
mineral mica, which gives t Q @ ﬁ\
it a brilliant, shimmering, )
sparkling effect. 9

) :
L —
! %2
- O 3 f'-

v

\\“:;#

Rock crystal, or pure
quartz crys‘l'aL is
typically colorless
and transparent. _ _ _ _ -~

Aventurine

ol 8 --'.[.. Rutilated quartz
. - - ; contains

= - . needlelike
cryrl'ak of the

mineral rutile

(ROO-tile).

A rare yellow or
orange-colored
quartz cryfhah citrine

containg lots of iron. -
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Topaz 0000

(TOE-pazz)

Topaz is a popular mineral

and gemstone. It is often yellow,
orange, or red, but it can be found
in all colors and can also be
colorless. It can be mistaken for
quartz, but it is actually much
harder than quartz.

e

S
c
s
A
=9
Q
O

Ostro stone from Brazi

Topaz titans

rica is known for its

th Ame
32?\/ \arge topaz crystc}:.si.s Tat:; "
. Ostro stone gor:ﬁv:\:grzisome "
o e 51 zces of topaz can

the \orgestfi A pounds‘.

long crystals. _
- ~ weigh hun re

Topaz is often
found alongside
fluorite.

NTopaz gets its

color from
&

small amounts of
various chemicals.




in Brazil near the Amazon River.

\
\ The blue-green color
i§ fhough‘l“l’o come

from lead metal.

N

® v
<

Amazonite
(AMA-zoh-nite) 3
Amazonite is a beautiful, but rare,
blue-green variety of the mineral
microcline (MY-crow-kline). As its
name suggests, it was first identified

|
X
1
.1l
.

Q0

The very fine streaks
inside the crystal are thin
|ayers’ of other minerals,
which separated from the
amazonite when the
crystal formed.

Ay

Amazonite, although
pretty, is notthe best
gemstone because ifs
softness means it dulls over
time as it scratches easily.

-




Hematite

(HEE-ma-tite)

Hematite is an iron oxide, which
means it is made up of iron and
oxygen. Iron oxides can appear very
different, depending on the amount
of iron and oxygen they contain.
These minerals are important
sources, or ores, of iron.

< The planet Mars is
red because its

surface is covered
in iron oxide.

60

Y]
o
c C
G
L .
A,
ﬁQ O \
Q
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Paper clips on@ piece of magnefife

MagnetiC
mineral
Iron oxides can have
ecial minerd
S(ZF'I)\OI‘OC*LETiStiCS, such as
magnetism! Magnetite,
(MAG-neh—tite), also '
called lodestone, _natura y
attracts metal objects

cuch as paper clips.

~ — — - Polished hematite

is very shiny and
reflective.

B N———— |

Rust, another iron oxide,
forms on the surface of
iron objects where it
meets oxygen in the air.



Pyrite
(PIE-rite)

Pyrite is also known as “fool’s gold”
because at first glance it looks similar
to gold, but itisn't nearly as valuable.
It is a common mineral, but in spite
of its name, it is often found
alongside real gold.

Color range
~
»

Pyrife has a
metallic luster. - = = -

ite is made Up
EZ\ri‘ur. If pyrite forms where

is more culfur than '
i‘jrrric;l, its crystals grow into
shapes called frompo?ss. !
framboid looks a bit like

tiny raspberr\/!

~
-

s

=~ _Ix yellow color

makes pyrite look

like gold.

This pyrite has a
cubic habitwith
cube-shaped
crystals.

Gl



' Metals from
minerals

Shiny metals can be made from some
surprisingly dull rocks. Metals are some of
the most valuable materials we can get
from minerals, since we need them to make
all sorts of objects! When a rock or mineral , ,

) o The lead in car batteries
contains metal, it is known as an ore. cancome from amineral

ore called galena. _
\\

\
v

The tin metal used to Tin Cay,
coat tin cans often

< _.i comes from an ore
called cassiterite.
-

zk\gﬂ"slfg‘ “:5&__-
X ¥

"~

z;%:}

Lead-acid car

battery

Panning for gold
nge metals can be found in pure
Pieces, not locked away in an ore

These are called “native metals.”
qu“ nuggets of native gold can
be filtered from mountain streams.
Bowls called pans are used to swish
the pebbles and water around.
Lighter rocks are washed away and
the heavier gold is |eft behind.




Extracting
ores

Metal ores are often dug out of
gigantic quarries. Machines on site
use heat or special chemicals to
remove the metal from the rock.
Aluminum is taken from the ore
bauxite (BAWK:-site)

*a Spfqa|eri'l'e isa
zinc ore. When
Zinc is combined
with copper it
makes brass.

B

The bauxite is first crushed, and then heated
and treated with chemicals.

~ < -Ironisone of the
most wide|y used
metals. I comes

from ores inc|udin9
hematite and
magnetite.

Next, efecfr?cify is used to separate liquid

aluminum from the other chemicals.

. Copper used for electrical
/” wires comes from a
;I number of ores, such as
colorful malachite.

The metal is putinto molds and cooled to
create ingots. These can be transported
away to make new items.

Tinfoil
is made of
aluminum. \




Jade

(JAY-d)

jade is actually used to refer-
I:i:gr;fet\lz\?o minerals—jadeite (Ji\;—:il:te)
or nephrite (NEF-rite). These have
been used for thousands offyeutrhs.e
Carving jade was common for ”
Aztec and Maya peoples, as we
as in the cultures of Japan,

China, Mongolia, and Korea. py

i
.

Nephrite s slightly
softer than jadeite,
soitis sometimes
called “softjade.”

This jadeite is
apale, pearly
green color. — — _ -

~< Jadeite has
Green gold

a glassy or
i greasy luster.
, jade was more

sign of royalty or

wealth. Jade's strong but carvegble

hardness means many beautify|
Pieces of Chinese jade have

survived—this piece s thought
to be over 300 years old.
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Tourmaline @ ©¢ ©
§ 000
(TORE-ma-leen) B
Tourmaline is a semiprecious gemstone
often found near granite. It is actually Jdon

brittle mineral, which
means it breaks easily.

Tourmaline that is
pink and green is
called “watermelon

L
a family of minerals with more than )
32 varieties, many of which come in =
different colors. It is a very
X k/‘;

Pink tourmaline
is called rubellite
(ROO-beh-lite). — _ _

. N
tourmaline!

Tourmaline
often forms
three-sided

~< _Green tourmaline
is called verdelite
(VER-deh-lite).

& ‘. b 4 L1
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Mica
(MIKE-q)

Micas are a group of very common
minerals. They are made of layers of
many flat, sheetlike crystals that make
“books.” Mica “books” can be beautiful
additions to any collection—if you can
resist the urge to peel them apart!

This pa|e mica is
called muscovite
(MUSK-0h-VITE). - _ 2

[ & .

| Each crystal forms Mlca w1nd0WS

a “book” that can Thin muscovite micas are ich

be peeled into nsparent to translucent, W o
individual sheets. transp light can pass through t 'e
e heets of muscovite wer

' s for
sometimes used in place of glas

windows or mirrors.

You can peel the layers
down to the level of one
atom thick, in fL‘leOryJ
bufyou will need rea”y
sharp ﬁngernaﬂf!‘

~ :

\ The crys‘l’ah’ in
this muscovite
mica form

‘ﬂat Inexago nal
(six-sided)




Moonstone avate

(MOON-stone) O

Moonstone got its name because it
reflects light to produce the effect of
“moonlight dancing on water.” If you
turn a moonstone as you look inside it
you will see the same patterns of light
that amazed the Ancient Romans
and Greeks, who once
worshipped the stone!

% The Ancient
Romans thought
%  that moonstone was
moon|igfn‘l' made
info stone.

__ —The effect of light on
a moonstone actually
has a name—itis

called the schiller.

e

Moonstones can be
cut and polished to help
them reflect the light.

S~ L Ultrafine layers of a
mineral called adularia o
(A-dve-LAIR-ria), are °f.°r4@d
what reflectthe light. "’Oo,u.!bn e




/
Also known as “sard”
a Ce on carnelianis franslucent
which means you can see
Iigh‘l‘ corning ﬂarough it:
(kaI-SED-Oh-nee) Tts blood-red color

comes from small

Chalcedony is a form of quartz with very 7 77"
| tiny crystals. Each crystal is impossible to .
see without special equipment. Unlike
varieties of quartz with large crystals,
such as amethyst, chalcedony varieties
are usually smooth and glassy.

Also called “heliotrope;’
bloodstene is a ‘l‘)/pe of
green jasper with flecks
of red hematite

floating init: _

-
- —

Josper (10

"

BIOOJﬂ"one (BLU D-;‘l‘ona

you can't see through
its crys'!‘a|s. Itis offen
broWn, ‘ye”owJ or red

dve to traces of iron.




Tiger’s eye has a unique
“cat’s eye” appearance
called cha‘l‘oya ne

(SHA 'foy-an-see{

which means ifs luster
changes when you tiltit: &

Onyx isa popu|ar
gemstoneva rie‘l‘)f of
agate. Itis offen
brown, red, or black,
like this one, with
lighter colored bands. |
\

\
pr— I
L I

Aga‘l‘es contain bands

of different colors, each
containing small amounts of
different materials such as

W g\'lﬂ)

manganese, iton, ot copper. _ / \?\
Y

06\+




Geodes

A geode is a rock with an empty space
inside it that is lined with crystals.
Geodes are a type of vug, which are the
cavities inside rocks that sometimes have
a mineral coating. Vugs can be small,
like geodes, or large underground caves
such as the Cave of Crystals in Mexico.

This cave is made of
limestone. It is found
along a deep crackin
the mountain above.

The crystals formed when a

hot liquid containing dissolved
minerals s‘lawly cooled inside the
cave. Scientists pumped the liquid
out so the space could be explored.

A nearby magma chamber
provided the heatto make
the mineral-filled liquid
that made the crys’rafs.




The selenite
crystals in the
cave can be 36 ft
(11 m) long and
3 ft (1 m) wide.

Scientists must wear
protective gear due to
the extreme heat and
humidity in the cave.

How a
geode forms

Sometimes, water containing
dissolved minerals seeps into hollow
spaces in a rock. The minerals form
crystals as the water releases them,
slowly coating the inner surface of
the rock. Geodes are usually found
inside basalt or limestone.

Unbroken geodes don't often look like
much. As the rock around it wears away,
a rougHy round, potato-like stone is left:

Once cut or broken you can see the crys'fah'
lining the inside. This am eﬁays"l‘geode is
filled with minerals grown from water
passing through if:
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Garnet
Y 4 \o

(GAR-net)

There are six minerals that make up the
garnet family and many are red. Pieces
of garnet were some of the earliest There are 5
gemstones to be traded, not just for B
their beauty, but because some are hard

enough to grind down softer gems.

Color range

rope

Garnet crys‘l‘ah' can (PIE -rope)

range from opaque
to almost see-
through, like here. - - =~ #§

Almandine
(AL-man-deen)

This type of
garnetis called

rossular

(GROS-yo v-lar). - B

Spessartite
(SPESS-a-tite)

(AN-dra -dife)

=~ < When grossular is
a reddish brown
color itis known as
[ bl
cinnamon stone.

Garnets are most often
‘Found in IZ'Sided
spheres, and they look
like red soccer balls!

Uvarovite
(OO-va-roe-vite)




Labradorite

(lab-RA-door-ite)

Labradorite is famous to collectors
for its unique iridescence in light.
Iridescence is the separation of white
light into different colors by the
mineral’s crystals—just as raindrops
split light to make a rainbow.

The reflection of light is
similarto the iridescence
in moonstone. < X

Specfrolife

Rainbow rock

rare variety of .
ar\:;emdorite, called spec*frohte
(SPEK—troh—\ite), has a high
level of labradorescence an
a large range of colors
including reds, oranges,
yellows, and violets.

Color range

S
»”
w

Indescence in
labradorite is called
“labradorescence” .

\
S Po|ishin9 the

mineral’ surface will
allow |i9h‘l‘1‘o enter
the rock and help
produce the best
iridescent effect:
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Sodalite

(SODE-a-lite)

Sodalite is a deep blue colored
mineral that contains the metal sodium. Vazurite (LAZ-yo,.
Like halite (rock salt), which is also made »
of sodium, sodalite is light and breaks
easily, so it often contains many cracks.
|t is one of the minerals found inside the .
. . Sodalite is similar to the
rock called lapis lazuli. mineral lazurite that

gives lapis lazuli its color,
butitis less valuable.

Color range

Fite }

The white patches
are not Par‘l‘ofﬂwe
sodalite mineral,
butare from the :
rock itformed in. - - B

Ny . Sodalite has
a roya| l7|ue
color.

"y
Soda|H’e may Eme” bad

i‘Fyou break it since it

often contains sulfur—the

same chemical found in

rotten eggs!




Turquoise

(TURK-oize)

Turquoise is a popular gemstone
found in Turkey, which lends its name
to the mineral’s characteristic color.

It is also found in the Middle East,
Mexico, and the USA. Along with lapis
lazuli and jade, turquoise is one of

the oldest-known gems to be traded
long distances.

Turquoise has
a soft bluish or

and even then they may

be difficultto find. - -

This turquoise stone
has veins of iron oxide -

-

running ﬂarough iy A

N

~ Colorrange

Turquoise crystals have reenich color

no defined shape. They greenish cotor % Turquoise Aztec mask _

are not able to be seen Y

withouta mi \ : der
ithout a microscope, Anclent won

Turquoise has been

of years with the Mayas,
Aztecs, Persians, an

|

opular for thousands

Mesopotamiuns-

Turquoise is
commonly
used to make
jewelry and
sculptures.




Fluorite

(FLOOR-rite)

Fluorite, also called “fluorospar,” can be
colorless or a variety of rare colors. It is
found around the world, often in the same
place as other valuable crystals that a rock
hound might be in search of. It shows you
when you are hunting in a good place,
which makes it a great “indicator” mineral.

Color range
A

Fluorite 9|owg UndeF
vltraviolet |ig!-ft

--— -

= ~« Fluorite comes in many
colors, even inthe same
erystal, like the thin
purple lines here.

"= =~ < This mineral grows
in cubic crystals.

l‘ Blue John

[ icularly famous

Blue Johnisa part1cu|a e

variety of purpie and b\uif L;%:h :
been mined sinr:e the

ln;(ehn(iiury near Derbyshire, England.

It is very popular for ornamental

stones and is «till mined today.

Z - Rlue John cup

*\ Fluorite is sometimes
known for its blue
to purp|e color.




Rhodonite

(ROD-oh-nite)

Rhodonite is a gemstone with' pink
or rose-red crystals that can rival
the deep color of rubies. In fact,
“rhodon” means rose in Ancient
Greek. Rhodonite is an ore 'of the
metal manganese, which gives

it its pink color.

is similar—an

\\The manganese in
rhodonite turns black
when exposed to the air.

Imposter
Rhodochrosite (ROH-doh-CROW.

Q0

Color range

site)
d often mistaken for—
rhodonite, Ho

There are no obvious prefer to work
crys‘l‘als in This piece th c;ndrhodc’)chr
of rhodonite. « _ and doesn’t w

Wever, gem cutters often
with rhodonite rather

osite because it js harder
ear down as fast.

_ — —Rhodonite has
a 9|"3'5')’ luster.
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Glow in ;
the dark |

\
Some rock collections have a the mineral
surprising secret—certain minerals fluorite.

can glow under special “black lights”
that give off ultraviolet (UV) light.
The ability of some minerals to glow
in the dark is called fluorescence.

(VAY4 |i9H‘ reacts with
ingredients in minerals
called “activators” to

q:"‘ make them shine.

:& Fluotine is an activator
that makes fluorite
9|ow blue. &

Sparkly whiteg!

Did you know you had
minerals in your head?
Apatite is a mineral found
Inyour teeth! It contains
the activator fluorine
which causes them to’glow
bright white in UV light.

Apatite in teeth glowingin UV light




5 Nlighy
Warning!

Some rock shops also sell short.-
wave UV lights, Short-wave Uy
light is the same light that causes
sunburn on q sunny day. Long-
wave UV light, like the kind found
in black lights, typically will not
cause sunburn. Avoid looking
directly at short-wave UV lights, or

Different materials can

letting them shine on your skin for
make the same fype of f too long. Never use  (Jy/ light
mineral glow different 4 without an adult to help you.
colors. If there is g
manganese metal inside Fid

calcite, i‘l‘glolﬂ; pink. - ==~

This sodalite sample
9|oW§ vivid ye”ow on
blue in UV light; but
itis a dull color in
normal |i9H‘. i

—

q;\n‘i

G\owind °d°”'ff‘e

- Adamife
B (AD-a-mife)
glows green in
UV|i9H‘.




Cutting gems

Gemstones are naturally dazzling,

but if they are shaped or cut, light can
bounce around inside them, giving
them even more sparkle. Gems are
cut by gem cutters called lapidaries.

Raw stone

The raw gemstone being
polished and cut here is

*< The special magnifying
glass used by jewelers to
look c|o§e|y atagem’s
facets is called a loupe.

r

- e b
N

cubic zirconia (KEW-bik
zer-CO-nee-a). Raw gems
are chosen for their clarity,
which means they don't have
any cracks or chips in them.

The first step is to grind the raw stone into the
rough shape itwill be, using a grinding wheel. The
gem is held in place on a holder called a dop
stick, which is coated in wax.

Next; it is imporfant to make sure the top
of the stone, Which is known as the table, is
perfectly flat: To do this it is checked by
eye againsfa 9rid.
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_ Water dripped onto the wheel
” prevents dustfrom escaping.

=T

A wheel called a lap, covered in powdered diamond, is used The facets are then polished using a lap
to add the flatfaces, or “facets;’ to the stone. The stone is with an even finer diamond powder.
rotated in precise amounts as each facetis added. The polished facets look much shinier.

Sparkling gem
After some hard work and
patience, the cut gem is
ready to be used in
jewelry. This type of cut is
called a brilliant cut, since
it makes the gem sparkle.

Once the fop surface is finished, the
point of the gem, called the pavilion, can
be faceted and polished as well.

|
I The gem is attached to the
dop stick with s‘ﬁcky wax.
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T ~Rays of light

Precious

gems < ) \
\¥ Al |

The most prized gemstones are bounces off _
ones that are hard to find, have ?:?d‘:;f"’:; .
I .
. I - o
no flaws, and are big! WI"len' Cut brilliantly
carefully prepared by polishing ~ Jewels are cut to make sure they
and cutting, gems can become  [flect all the light that enters them.

o ! . This is what makes them twink|e and
brilliant and valuable jewels. sparkle. This diagram shows how light
Jewels are a common sign of might bounce inside a “brilliant cut”

' gem, which is a gem with many facets
wealth or status in and a pointed base.
~ many cultures. Sapphire

- — ~ Some sapphires can
change color
depending on the
an9|e that you look
atthem.

Diamonds are one of
the mostvaluable
gems. quey are not as
rare as you think, but
few are flawless, with
no cra ck; or ma rks’
inside them.~

Gemf canbe
classified as either
i . N
precious, like
rubies, or
“semiprecious;’
like agate. - - =~




\ _ _ _ Most opals, like this
one, are green and
blue. However, the
mostvaluvable are
black opals from
Australia.

_ —Emeralds area green type of
- the mineral bery|. They are
often paired with diamonds to
create expensive jewelry.

Synthetic
gemstones

Not all gemstones are found in
nature. Modern techniques allow
artificial minerals to be “grown” in
laboratories. These are known as
“synthetic” (sin-thet-ik) gems.

_-1Itcanbeve
hard to tell the
di'Fferen.:e
be'f'WE‘E'n a
natural and
synthetic gem.
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Living gems
Gems aren't alive, but they might
~once have been! Some gemstones are
distant relatives of ancient trees and

. animals. Remains of these life forms
. can even end up stuck inside rocks.

Like c0a|,je'l‘i; made
of wood that has been
Squashed over many
years. Its shiny surface
is prized for carvings. - _ -~

/!

Growing a gem
Living things make many
Materials that people can yse
ds gemstones or in jewelry.
Sea creatures make pearls
while over many years, trees
can become bequtify]
gemstones themselyes.

Very similar to amber, L.
copal is also made from Trees mak . \
: e € resin to seq) \ Amber is made out
:;:'ea:ej i;-a!:‘:*::;: :J c::: is Wounds in theip bark. of fossilized tree resin.
It often contains insects

¥

on|y Par‘Hy fossilized. — _ "
that were trapped in

the sticky, liquid resin

millions of years ago.

Copal

o &

[ l‘.“"“ P
“?565'" ~
2 N
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= =~ Over many yeats, the living
parts of this tree have been v
replaced with minerals such as F

calcite or silica, turning it to
stone—or “pe‘l‘ri{ying” it. You
can still see the rings inside

the trunk.
ysters and mussels make
a natural substance called ¢
nacre (NAY-ker), which "o‘\ )

forms shiny shells and Q \‘ . ‘
T e beautiful pearls. _ T
gy = .

[ The nacre that
- forms pearls contains
the mineral aragonite
and has a shiny luster. - - =~

Some sea snails also produce
nacre. This pava shell has been
polished to reveal the colorful
nacre underneath. _



“'d - - | -
J How a earl Some bivalves have a
| shiny coating inside
® their shells called
“mother-of-pearl,” or
| ls ma e “nacre” (NAY—ker)..‘\
A pearl is a true treasure of the sea!
Pearls are created by shelled
creatures, such as oysters, that
live underwater. Pearls are
often used to make earrings
and necklaces because of

their beautiful luster.

i /.a ’_Ahard shell
g protects the
oys‘l‘er’s soft l)ody.

What is an oyster?

An oyster is a type of mollusk called
a bivalve. Bivalves are related to
garden slugs and snails, but they live
_ NN underwater and have a hinged shell.
S ORI N : .+ Oysters live on the ocean floor,

: ' | filtering tiny creatures from
the water to eat.

How a pearl forms

If a piece of grit gets inside an oyster’s
shell, then it will make a pearl around it
in order to contain it. Pearls are made of
the nacre an oyster makes to coat the
inside of its shell. Round pearls are
particularly valuable because they

Ad\e : P
i are relatively rare. - Pearls are

made inside
/ the oys‘fer’s

4
_ /
o5 i Sometimes a piece of grit will
4 iy “ shell. womp work its way inside an oyster and
(3 | < 1 \ getstuck.
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Farming pearls ¥y 7o |
; - ’
Many pearls you see in - S '
stores are cultured pearls o -
that have been grown at o
-
an oyster farm. On a farm, " »
material is deliberately o .
put inside the oyster’s & ®
shell so it makes a pearl. o "
-
P R
ing farme -
| oysters being
Peat! 0y e L
‘\.
_ - Some pearls contain - 2 -
2" other materials, Q -
. e 9‘/ \
giving them ”
unusual colors. &,‘-'Ce
Freshwater

Pearls made by oysters are
called saltwater pearls,

hN ~If a pearl gets

but some mussels that live

stuck to the :

shellitis called v"‘ a3~ in lakes and streams can

a blister pear| \ ‘:O'/ make pearls too—called
~ E freshwater pearls.

In response, the oyster createsa

Over years, and repeated coatings, PN

— “pearl sac” around it which coats
2 \ the gritin layers of nacre.

wmh  Thegrain builds up into a solid
3 \ smooth ball—a pear|.

2




Turquoise

@
Turquoise is the birthstone
l for December, butzircon

ot tanzanite are also used.

The tradition of matching Topaz
i t . t t f Topaz,ancl
- certain stones to one o b oy
.~ the 12 calendar months November’s

: birthstones. 44
has existed for thousands of e

~years, but the specific stones
have changed over time. Your
“birthstone” is the stone
of the month you were
born in.

;.';::‘f':
! ldJJJ‘l:\l"-"

Opal
Opal is Octobers
birthstone, as is

tourmaline.
i ...' A
Y /
I
. \ H
P Sapphire
SR\ Gems, such as these Sapphire is a
" Peaf‘lf; make blue ‘l‘)/Pe of
valuable necklaces' the mineral
or brace|e1‘s. coruqdum.
Peridot
Peridot is the
Gem-quality gem for August:
minerals such as - Itis a type of the

opa|make brilliant mineral olivine.

stones for setfing

in rings- -
-~

Ruby
Rubies are red crysfals
of the mineral corundum.



Garnet

The garnet group has
many varieties, most
of which are red.

Amethyst

This CDIO!’{UIVGHET)/
of quartzis february’s
birthstone.

. Aquamarine
Aquamarine isa
blve variety of the
mineral bery|.

Diamond

The birthstone for
Apri| is diamond. In
the UK, rock Cryrl'a|
(quar‘l‘z) is also used.

Ameﬂaym‘ can be

setinto ea rrings. =

v ﬂ( S

Emerald
May’s‘ birthstone

Pearl is emerald—a

. deep-green
Peatls, or sometimes P~J

Variefy of the

moonstone, are used .
mmera| bery|.

to represent June.



All together

This book barely scratches the surface of the thousands
of rocks and minerals in the world. Here you'll find a
selection of the specimens shown in the book, and how
to say them.

Slate Basalt Obsidian Coal Anthracite  Hematite Snowflake
(SLAYT) (BA-salt) (ob-SID-ee-an) (coLE) (AN-thra-site) ~ (HEE-ma-tite) obsidian
pg- 10 pg.22 pg-2 P9 33 PQA33 pg- 60 (SNOW-flake
ob-SID-ee-an)
pg-21
Mudstone Mica Flint Chert Hornfels  Dolomite Smoky
(MUD-stone) (MIKE-a) (FUNT) (CHIRT) (HORN-fells)  (DORL-ch-mite) (SMOKE-ee
pg.31 pg. Gl pg.30 pg.30 pg. 41 pg.28 CWOR-Fs)
pg- 9%

Dalmatian  Granite Diorite Gabbro Marble Gneiss Schist Quartz

stone (GRAN-it) (DIE-or-rite) (GAB-roe) (MAR-buII) (NICE) (sHIST) (CWOR-1s)
(DAL-may-shon by 2 pg- 2 pg-36 pg-51 pg-57 pg. e
stone)
pg-25

. & snrs -
Limestone  Pumice  feldspar Clay Chalk Quartzite Moonstone  Calcite
(LIME-stone) (PUM-iss) (FELD-spar) (KLAY) (CHOK) (CWOR-fs-ite)  (MOON-stone) (KAL-site)
pg. 28 pg. 24 pg-20 p9-32 pg-29 pg- 3 pg- &7 pg-29
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Rock crystal Rutilated  Travertine Dolomite Rose quartz Sandstone Tiger’s eye rite
(ROCK CRI-stal) variz (TRAV-er-teen) (DOHL-oh-mite) (ROSECWOR-t5)  (SAND-stone) (TY-gers aye} (PIE-rite)
p9-57 (ROO-ti-late-ed pg-29 pg- 21 pg. 56 pg-51 pg. &7 pg. €1
CWOR-t5)
pg-57

Pegmatite Aragonite  Agate Citrine Topaz Grossular Rhodochrosite Carnelian

(PEG-ma-tite) (AM-ga-nife} ( -gif} (STT-treen) (To E—pazz} (GROS-yau-]ar} (ROH-doh- (car-NEE-lee-an)
pg‘{zﬁ pgAZ‘F pgACﬁ pg,ﬂ pgﬁg pgf?l CROW-sife} Pg. 68
pg-77
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Jasper  Spessartite  Unakite  Tourmaline  Fluorite ~ Uvarovite Bloodstone Spectrolite
(JA-spur) SPESS-a-fite)  (OON-a-KITE)  (TORE-ma-leen)  (FLOOR-rite)  (OO-va-roe~vite) (BLUD-stone)  (SPEK-troh-lite)
pg. 68 pg- 1 pg-23 pg. &5 po. 76 pg. T2 pg- 8 pg- 73

Labradorite Andradite  Nephrite Epidote Jadeite  Aventurine Amazonite Turquoise
(lab-RA-door-ite)  (AN-dra-dite) (NEF-rite) (EP-ee-doh-1) (JAY-dite) (a-VEN-chu-tin) (AMA-zoh-nite) (TURK-oize)
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Glossary

chatoyancy

Effect when certain minerals
are tilted and they reflect a
strip of light that looks like
the shine of a cat’s eye.

cleavage

‘ Ability of a mineral to break
into smaller pieces that have
the same shape of the
original mineral.

conchoidal
fracturing

Tendency for some minerals
to break into smooth, curved

; j shapes, like a conch shell.

| core

Innermost section of the
Earth, made up of a solid,
inner layer of iron and
nickel, and a liquid outer
layer.

crust

Cold, hard, outer layer of
the Earth, where all known
life exists.

crystal

Piece of a mineral with a
recognizable shape, such
as a cube.

element

One of 118 known substances
that make up all known
materials, including minerals.

erosion

Break up and movement
of pieces of rock called
sediments by water, wind,
or weather.

facet

Cut face of a gemstone.

fluorescence

Ability of a mineral to give off
light that can be seen when
exposed to rays of invisible
ultraviolet light.

fossil

Preserved remains, or
evidence of, ancient life,
found in many sedimentary
rocks.

gemstone

Rock or mineral that has
value when cut and polished,
including precious (highly
valuable) and semiprecious
(less valuable) stones.

geode

Open cavity or vug that is
found within a single rock,
which may be filled later with
mineral crystals.

grit

Fine grains of rough material,
used in the grinding and
polishing of rocks and
minerals in a tumbler.

habit

Typical shape in which a
certain mineral will grow.
Examples are tabular—tablet
or book-like shapes, and
acicular—need|elike shapes.

igneous

Type of rock that is formed
by the cooling of magma or
lava, either deep inside the
Earth or at a volcano.

lapidary

Art of cutting, polishing,

or carving rough stones

into gems, jewelry, and other
decorative items.

lava

Magma that has erupted at
the Earth’s surface.

luster

Description of how light
reflects off a mineral’s
surface.

magma
Molten rock created in the

upper mantle, deep below
the surface of the Earth.




mantle
Middle and thickest layer of

the Earth. The inner mantle is
made of liquid rock. The
outer mantle is made of rock
that is more like toothpaste.

metamorphic

Type of rock formed when
heat and pressure change
the structure of rock that
already exists.

mineral

Naturally occurring solid
made of crystals. Minerals
are made up of specific
combinations of elements.

Mohs’ scale

Scale showing the relative
hardness of one mineral to
another. Talc is the softest
mineral with a value of 1,
and diamond is the hardest
with a value of 10.

nacre

Also called "mother-of-pearl,”
a coating produced by
shellfish, which forms the
shiny coating of a pearl.

native

Naturally occurring metal.

ore

Rock or mineral from which
a metal can be obtained.

Ld
petrify
Process of replacing a living
material, such as wood, with
minerals. It literally means

“to turn into stone.”

rock

Solid mixture of minerals
and other solids. Rocks
form in three types:
igneous, sedimentary,
and metamorphic.

rock cycle

Process by which the Earth
transforms igneous,
sedimentary, and
metamorphic rocks into
other types of rock.

rock hound

Person who loves to hunt,
collect, and admire rocks,
gems, minerals, and fossils.

rock tumbler

Machine used to smooth
and polish rough-cut
minerals and rocks into
semiprecious gemstones.

rough
Uncut, unpolished rock
for use in rock tumbling

and lapidary.

sedimentary

Type of rock formed by the
weathering and erosion of
existing rock to sediments,
which are deposited in an
ocean or lake to form a new
rock layer.

schiller

Effect in which the inside of
a gem appears to flash with
light when turned.

streak
Colored powder left behind

when mineral specimens are
rubbed on a porcelain plate.

weathering

When wind, water, and air
physically break down a rock
into smaller pieces, or
sediments, or when rocks
chemically dissolve in water.

vug
Any open hole or cavity in a

rock or rock formation, such
as a geode or cave.
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| Index

A

adamite 79

adularia 67

agate 7, 69

almandine 72

aluminum 63

amazonite 7,59

amber 84

amethyst 4, 51, 56, 71,
89

ammonites 34, 35

andradite 72
anorthosite 25
anthracite 33
apatite 52,78
aquamarine 89
aragonite 29, 35, 85
aventurine 57
axinite 47

azurite 7,50

B

basalt 22,53, 71
bauxite 63
birthstones 88-89
bloodstone 68
Blue John 76
body fossils 34
brachiopods 34
brass 63
buildings 42-43

C

calcite 29, 35, 51, 52,
79,85

calcium 45

carat 83

carnelian 5, 51, 68

cassiterite 62

Cave of Crystals 70-71

chalcedony 7, 68-69

chalk 28, 29,43

chert 30

chlorite 37

chrysocolla 7,50

citrine 51,57

clay 32

cleaning 13

cleavage 50

coal 7, 33,43, 84

coccoliths 28

collections 14-15

copal 84

copper 44,63

corundum 53, 88

crinoids 34

crust, Earth's 17, 18, 19

crystals 44,45, 46-47,
70-71

cubic crystals 46

cubic zirconia 80-81

cutting gems 80-81,
82

D

Dalmatian stone 7, 25,
54

diamond 52, 53, 64, 82,
83,89

dinosaurs 34, 35

diorite 25

dolomite 7, 28, 29

E

Earth 17, 18-19
elements 44, 45

emerald 83, 89
epidote 23
equipment 10-11
erosion 18, 53

F

facets 81, 82

feldspar 20, 25

flint 7,30

fluorite 52, 58, 76, 78,
79

fossils 13, 17, 28, 34-35

freshwater pearls 87

G

gabbro 4,22

galena 62

gardens 12

garnet 37,72, 89

gas 32

gemstones 5,6-7,9,
54, 80-89

geodes 70-71

glass 21,47

gneiss 39

gold 61, 62, 64

granite 16,19,20,42,43

granodiorite 25

grit 54,55

gypsum 45, 49,52

H

halite 45, 50, 74

hardness 52-53

hematite 7, 35, 45,
51, 60, 63

hexagonal crystals
47

hornfels 7, 41

howlite 7

hydrogen 44, 45

I

ice 45,52

identification
50-51

igneous rocks 16,
19, 20-27

iron 44,45, 60, 61,
63

]

jade 64,75

jadeite 64

jasper 54, 68

jet 84

jewels 80-83,
88-89

L

labradorite 73

lapidaries 80

lapis lazuli 7,38, 74,75

lava 19, 26-27

lazurite 38, 74

lead 62

limestone 17,28-29,
42,43,49,71

limonite 50

living gems 84-85

locations 12

luster 51
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magma 16, 17,19, 22,
26
magnesium 28, 44
magnetite 60, 63
malachite 7, 9, 48, 63
manganese 77
marble 8-9, 17, 36,43
metals 62-63
metamorphic rocks 16,
17,19, 36-41
mica 7, 20, 37, 66
microcline 59
mineral shapes 48-49
minerals 4-5, 44-79
mines 8
Mohs' scale 52-53
monoclinic crystals 46
moonstone 67
mother of pear| 86
mountains 19
mudstone 39, 40
muscovite 48, 66
nacre 85, 86, 87
natrolite 49
nephrite 64

0,

obsidian 7, 21

oil 32

olivine 44, 88

onyx 69

opal 83,88

ores 62,63
orthoclase 23,53
orthorhombic crystals

oxygen 44,45
oysters 85, 86-87

P

pearls 85, 86-87, 88,
89

pegmatites 65

Pele’s hair 7,27

peridot 88

Petra 31

petrification 85

plagioclase 23

plates 19

polishing rocks 54-55

precious gems 82-83

pumice 7,24, 42

pyrite 7,38, 46,51, 61

pyrope 72

Q

quarries 8-9, 63

quartz 4,7,12, 20,
30, 32,47, 53,54,
56-57, 58, 68, 89

quartzite 36

R

resin 84
rhodochrosite 7,77
rhodonite 7,77
rhyolite 27

rock crystal 4,57, 89
rock cycle 18-19
rock hunting 12-13
rock hounds 5, 10-11
rocks 4-5, 16-43

rose quartz 7, 54, 56
rubellite 65

ruby 9,82, 88
rutilated quartz 57

S

safety 7,11,12,79

salt 45,50, 74

sandstone 31

sapphire 5, 82, 88

satin spar 51

schist 37

scoria 27

seashore 12

sedimentary rocks
17,18, 28-33, 35

selenite 71

shale 7,32, 40

shark's teeth 35

shells 28, 34, 85, 86, 87

silica 27,85

silicon 44

skeletons 28

slate 9, 40

smoky quartz 47,56

sodalite 7,38, 74,79

softness 52-53

South Africa 6

spectrolite 73

spessartite 72

sphalerite 63

stalactites 29, 49

stalagmites 29, 49

streak test 50

streams 12

sulfur 45, 61,74

synthetic gemstones

83

T

talc 52
travertine 29
tetragonal crystals 46
tiger's eye 7,54, 69
tin 62

toothpaste 42,43
topaz 47, 53, 58, 88
tourmaline 7, 65
trace fossils 34
transparency 51
trees 84, 85

triclinic crystals 47
trilobites 34
tumblers 54-55
turquoise 49,75, 88

Uuv

ultraviolet (UV) light
78-79

unakite 23

uses of rocks 42-43

uvarovite 72

verdelite 65

volcanic rocks 27

volcanoes 17, 24,
26-27

vugs 70

WZ

watermelon tourmaline
65

wavellite 48

zircon 16, 46
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