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the Blue Marble

where the elements we use come from

Obtained from natural gas
deposits. There are no helium
bearing minerals.

~N ‘Magnesium 2%
All others 2%
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Not a part of any mineral in its natural
form. However, it is present in many

minerals as a component of water.

There are 92 natural elements
and they are the ingredients used to
make evervthing we find on Earth.

The most common element
on the surface of the Earth,
occurring as a gas, in water,
and oxide minerals or in
combination with -numerous
other minerals.

Chiefly obtained by liquefying air.
Minerals are uncommon but include
nitratine (sodium nitrate), nitrammite
(ammonium nitrate), nitrobarite
(barium nitrate), nitrocalcite, and
nitromagnesite.

Chiefly 6btéined from calcium
oride (fluorite or fluorospar
inerals include apati

iefly found in ulexite, and
manite. Others include bor
and kernite.

Mainly from liquefying air.
There are no neon-bearing
minerals.

hers include amblygonite,
ite and petalite. Fo

Radioactive elements (blue box)—
a white border around the box
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Many sulfur-bearing minerals. Also

Obtained by electrolysis of sodium
Aloride solutions. Abundant in the
ans. Present in small amour
linerals. The most

Hundreds of silicon minerals,
including quartz, the most
mmon mineral on Earth, al
nica and talc.

Most by electrolysis of sodium
chloride (halite, on left) and fron
pna. Occurs in many minera
ding amphibole, zeolite
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Obtained from apatite and
oroapatite. Also phosphophyilli
oise and vivianite.

Obtained from liquefymng air.
There are no argon-bearing
minerals.
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Obtained from the processing of othé
inerals . Common minerals incl
nopyrite, conichalcite, enargi
olivenite, and realg

Malachite (a copper ore)
Most obtained as a by-product of
opper ore processing. Occurs i
are minerals clausthalite

Sphalerite
ike gallium, , germanium is obtaing
a by-product of processing cop
inc. Argyrodite and germ
minerals.

In many minerals. obtained from
pyrolusite and romanechite.

Occurs in many minerals in
inute quantities. Some minerals

Common in many minerals:
goethite, iron oxide (hematite),
pidocrocite, iron oxide
Jnetite) and iron corbo

hiefly from ilmenite and rarely from
eta-titanium dioxide (anatase).
ers include perovskite, alpha-
m dioxide (rutile), sphen

Found in seawater and in
evaporate deposits. The only
common mineral is silver
bromide (bromargyrite).

Primarily from garnierite and
pentlandite. Others include
ickel sulfide (millerite) ane
asenide (nickelir

There are no krypton-bearing
minerals. Obtained from
liquefying air.

fide (sphalerite), hemimorphit

anthite. In many mlnera_ls. . Others includs

mon include bor
NN OCOlld

n bauxite, sphalerite

m sulfate (anhydrite) and ce and from euxenite, gad
i i ite is a common m

aragonite and ca itite.

Technetium

Tc

Does not exist
in the Earth’s crust

Technetium has a fairly
a short half-life, so any

naturally occurring technetium Minerals of iodineare rare.

No rubidium-based minerals
are known, but it occurs as an
rity in pollucite, leucite

Dbtained from strontium

Dbtained from bastnasite,

gusonite, monazite, samarskite
enotime, Other minerals in

resent in many minerals, but
j0stly betafite, columbite and
iefly obtained from zirconi rskite_and as a by-produg

(on Earth) has long since
disappeared. It was the first
artificially produced element.

Nickeline

enerally produced as a by-produg

kel processing. Ruthenarse
of the few minerals.
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Palladium Ore

Platinum Group Metals (PGMs

nerally found only in pure fo

silver sulfide (acanthite)
stephanite, silver chloride

Smithsonite (zinc ore)
inerals are very rare. Obtained

a by-product of zinc processing

2 minerals include cadmos

Galena (lead ore)
t obtained as a by-product of
and zinc processing. Occ

Tellurium is obtained as a by-
oduct of copper processing.

Primarily obtained from seawater,
old salt brines and salt wells.
Some from seaweed. Silver
iodide (iodargyrite) and lautarite

There are no xenon-bearing
minerals. It is obtained from

ponate (strontianite) and

er minerals include tellur

and polycrase. minerals, such a are two of the more common

minerals.

baddeleyite) and sing. e) and polybas e and otavite.

liquefying air.
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) i) % Zircon also mined from columbite _ _ _ There are no known rhenium ound in its pure form and in a latiniridium, a natural alloy of \9 ‘

hiefly obtained from bariun Minerals are very rare. Chiefly and samarskite. Other iefly obtained from scheelite 2 minerals. Obtained as a by-prod atural alloy with iridium known B 1 iridium. Somelakil dther common minerals include
ate (barite) and bariun ained as a by-product of nerals include ferrotantal \ molybdenum (molybdenite iridium. Obtained as a B o7 ool esite, boulangerite, ceruss
Bl i m processing notantalite and n - Sing. of nickel processi nd pyromorphite

Chiefly obtained as a by-product
of zinc and lead processing.
pnerals are fairly rare. Thalliung
1g minerals include cro

<& Almost non-existent on the

Earth. It is only found in
extremely minute quantities near
uranium and thorium minerals.

Primarily found as the pure metal,
en embedded in igneous quart
1s. Sylvanite is a gold-bearin

Often found in pure form. Chiefly
ptained as a by-product of
Der and lead processing.
inite, bismite and

Platinum Group Metals (PG
d only in its pure form ang
iridium, a natural allc

ound in only a few minerals.
iefly from pollucite, but als
in lepidolite as an in

A decay product of uranium, thorium
and radium. Occasionally found
dissolved in certain hot spring waters.

A decay product of uranium.
It is found in minute amounts
in uranium ore.
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All Actinides are radioactive
metals and most are not found
in nature but are created in
laboratories.

Almost non-existent on Earth.
It can be produced
by particle bombardment
of radium or thorium.

Obtained by the Obtained by the
particle bombardment
of californium or

berkelium.

Obtained by the
fusion process of
bombarding bismuth
with chromium.

Obtained by the
fusion process of
bombarding lead
with iron.

Obtained by the
fusion process of
bombarding bismuth
with iron.

Obtained by the
fusion process of
bombarding bismuth
with nickel

Obtained by the fusion

fusion process of process of bombarding in 1999; confirmed delisted in 2002.
bombarding lead plutonium with calcium. in 2004. Reported again in
with zinc. 2006.

Obtained by the
fusion process of
bombarding lead
with nickel.

Reported in 2004 and
awaiting confirmation.

Reported and awaiting
confirmation.

Obtained by particle Originally reported
bombardment of

californium or curium.

Has not yet been Reported in 1999,

Obtained by the
discovered.

particle bombardment
of curium or californium.

A decay product of uranium.
Chiefly obtained as a by-product
of uranium processing.

Rock
Cycle

Igneous
rocks

61 Promethium

Pm

Any natural promethium
the Earth possessed has
long since disappeared.
It is generally obtained
from fission products in

nuclear reactors. ' i hta
Obtained from monazite Chiefly o_btamed from 4
pastnasite and mona
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Most are found in the minerals

monazite and bastnasite.
qer minerals include allan

Chiefly obtained from

monazite and bastnasite. Chiefly obtained from

Chiefly 'obtained. from_ bastnasite and monazite, Chiefly obtained from and monazite. Small
onazite, also in cerite 0 occurs in gadolinite auxenite and xenotim ounts in any minera
ime and gadc inc ium

Chiefly obtained from 1 Obtained from bastnasite

bastnasite and monazite
0 gadolinite.

Chiefly obtained from
monazite and bastnasite

Chiefly obtained from
onazite and bastnasi
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Distance from Earth's surface to center is $
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approximately 6,370 kilometers (3,960 miles). Crust Pe]_‘io dic
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Two different charts on 2 sides
Upper Mantle

includes photographs of the elements
Approximately 700 kilometers thick (440 miles) b A b

Nobelium 103 Lawrencium

No Lr

101 Mendelevium 102

Md

Fermium
Fm

98 Californium 99 Einsteinium 100

Cf Es

97 Berkelium

Bk

Curium

Cm

Actinium Protactinium

95 Americium 96

Am

93 Neptunium 94 Plutonium

Np Pu

A decay

product of
uranium.

It can be
extracted Ea
from uranium
minerals.

Obtained by particle
bombardment of
plutonium.

Obtained by bombarding
californium or curium
with carbon.

Obtained by bombarding
californium with boron or
bombarding berkelium
with oxygen.

Obtained by particle
bombardment of
plutonium.

First obtained by
particle bombardment
of einsteinium.

Obtained by particle
bombardment of
plutonium.

Obtained by particle
bombardment of
plutonium.

Part of the ;
decay series &y

of uranium.

Produced in

very small amounts in
nuclear reactors.

Obtained by particle
bombardment of
plutonium.

Obtained by particle
bombardment of
plutonium.

Obtained by particle
bombardment of
uranium.

Obtained by particle
bombardment of
uranium.

Uranium

Lower Mantle
Approximately 2,100 kilometers thick (1,300 miles)
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Evervthing [s Made From Something
and that Something is our Natural Resources

. . - MOSt are contained within our rock and mineral resources

Obtained from monazite and
thorium dioxide (thorianite), and
as a significant impurity in zircon,
titanite, gadolinite and betafite.

Outer Core

The thickness of the core is approximately 3,500 kilometers (2,175 miles).

Obtained from autunite, carnotite,
monazite, samarskite, and uranium
dioxide (uraninite, also called
pitchblende). Other common

minerals are betafite and torbernite.
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Inner Core

All mining occurs in the crust of the Earth,
usually within a thousand feet of the surface.

Printed ona pa{)er almost as indestructible

as the elements themselves




