English and Ojiboway

<Pbab Paflbe PINQ-Ae

From the earliest drum beat to modem arrangements, music reflects
human culture and history. From the beginning, metals and minerals
from the Earth have helped create music.

Mining Makes It Happen!
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PERCUSSION L-UAbe

Percussion instruments produce sound when struck, scraped, or
rubbed by hand or a beater, or when shaken. They provide rhythm,
as well as melody and harmony.
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TRACK no.1 Drums O

Going back to 6000 BCE, drums have
been used to communicate, celebrate
culture, accompany ceremonies, and
prepare for battle.
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Drums around the world are made from
various materials such as clay, ferracotta
or various alloys.

The voice of the Creator to North
America’s Indigenous peoples, the drum
is comprised of wood and animal hide,
clay, or metal pofs.
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Drum kits, featured in orchestral, rock,

and jozz music, have shells constructed
of wood or metal, including steel, brass,
bronze, and aluminum.
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MUsSIC AR ELECTRONICS
POMQ:Ae b4 LLbCAde

Once only experienced through live performance, recorded music
has become widely available via electronic technology, from the
phonograph to today’s digital files.
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TRack no.10 Phonograph

The phonograph, invented in 1877 by Thomas Edison, played fin foil wrapped or
wax cylinders. Ten years later, Emile Berliner patented the gramophone, which
played flat disks, or records, made from zinc, hard rubber, or a shellac compound.
The gramophone styius, once steel, now a diomond or corundum needle, rides a
record's grooves, picking up the vibrations to be reconverted to sound.
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track no.11 Amplifier

The Audion, a vacuum fube that amplified
electrical signals, was invented in 1906.

It revolutionized electrical technologies, contributing fo telephone, felevision,
movie, and radio innovations. The fube is composed of a combination of glass
(Quartz sand), tungsten, nickel, barium, stronfium, platinum, and /or molylbdenum.
Starfing in the 1960s, fransistors, which included semiconductors like gemanium
and silicon, replaced tube amplifiers.
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TRACK NO.2
Gongs and Bells

Originating in Asia, a gong is a suspended ..n

bronze disc that is struck with a mallet. Ancient uses included
healing, communication, and calls fo meditation and ceremonies.
Gongs are now used in orchestras worldwide.

Zhong, or Chinese bells, first made of clay, then bronze, were
originally hand struck with @ mallet. Suspended bells later evolved.
Handbells, usually brass or bronze, come in tuned sets ranging from
2510 97 bells.
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track no.s Cymbals

Originating in Central Asia, cymbals are thin, plate-
shaped brass or bronze discs. Long used in religious
rituals and to accompany dancers, different cymiboals
have different sounds, depending on the copper fo
fin or zinc ratio.
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TRack no.12 Loudspeaker

Vacuum tube ampilifiers enabled the invention
of the first electrodynamic speaker. Iron, steel,
aluminum, and magnesium can be used for
a loudspeaker frame. Aluminum, fitanium, or
perylium make up the diaphragm. Copper

is used for the wire call, while neodymium,
sfrontium, or cobalt go info magnets, also
used in headphones to generate sound.
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trRack no.13 Radio

Aradio is comprised of an anfenna, a diode, a tuning coil, amplifiers,
and speakers. A radio anfenna can be made from copper and

iron or aluminum. Early radios used lead crystal or vacuum tube
diodes. Modem radio diodes typically use siicon or selenium.
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AEROPHONES
>ClMbaa

Aerophones are instruments in which air is the
primary vibrating medium used to produce sound.
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TRACK no.a Brass

Brass insfruments, or homs, include the bugle,
frumpet, frombone, French homn, and tuba. Mode
of brass, or sometimes silver, they are played by
pressing the lips o a mouthpiece and blowing,
creating a vibration. Valves or slides produce
different pitches.
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CHORDOPHONES POMbabd

Chordophones produce sound through the vibration of chords,
or strings, tightly stretched over a soundboard. Vibration occurs
with bowing, plucking, striking, strumming, or blowing the strings.

POMbab bAg-C -bSD>e PLoCdlbr-db bL-UIAAQAC:-C
POPbo7Abb, YCAQAa Qb bD>MoC-bb, TAL VP> oCdrlb
bauryAQArL, bbAAACt, bSPUIAAQPL, bPIMbrAL QL

b>CroupP> PIOrboyAe,

TrRACK no.6 Lutes

Lutes feature strings stretched along
a neck and over an enclosed sound
chamber, or resonator.

The guitar uses strings of bronze, nickel, nickel-plated steel, or stainless
sfeel wound over a core of sfeel,

The violin family—including the violin, viola, cello, and bass—use a
variety of stings, a metal, gut, or synthetic core wrapped with metals
such as aluminum, chrome steel, tungsten, and silver.

PPa-dlrbe gd-CF 6 L-UYAQAMbea

L-U7AAAPbab o AUKAAINbU e P-ad-b7 Vb AAL
A4 AaALbr BBLL-UZAAARDAL,

L-UYAAAPbab DPDS NP LbU-JAdd, <IA“bAdY,
<IA“bAdb bPL:-bAbUL L“b-<IAb, QL b<ebAPCLbA.ob
L2b-<IAb AU AQabU A<IADY<.

V<be AsadPdb an/AAAbab - CA“d <Jce, <<,
Q>, b4 Vh - V<be ILPrbUde A<IAdYAe, QL
bPANBAQYPe I<e ASAQAAabU e A<IAdYAe
CA“d 4“P-bb, bLYb-<AIAbd AJAb, CebiNe b4
<IA2PAIN®,

Track no.1a Cassette Player

In 1928, Fritz Pleumer made recording on fape possible by adhering iron oxide powder
fo cellulose film, creating magnetic tape. In 1979, the cassette-based Sony Walkman®,
using samarium-cobatt magnets, became the first self-contained portable music systemn.
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track no.15 CD Player

In 1982, compact discs (CDs) and CD players came on the market, CDs are made of
polycarbonate plastic coated with reflective aluminum and protective acrylic. A CD
player rotates the CD, which is read by an optical pick-up assembly and reproduces the
content. The optical pick-up assembly is generally made from germanium and silicon.

Electronic circuit boards incorporate copper components and silicon microchips.

PPa-dlffbe MCvaae 15 PIMbaAdh MDMbe

1982 bPPo-Ac+b AA oCl bP>SMbUL PIMbaAdy PIMbe (CD) b4 dCPYe PIMbae

PLodC<drbU<e, Do PIMbae PBNDUBUle bPANBE b4 b-dUIAbe A<IAL b4

J'oAbe M<Ab“bAPSYYoPa, DDV PIOMbe bAaAbUb PINbaAdy Po-bol, Pel<IPaqlba
bD>PLoPLbd. bBN<LoPLbe PBLDUNBU JSTo7t b4a dcde AS'abU A<IAb, LP-V<Abe

d<Ca PAAAL b4 Pcde LM-V<Abe.

track no.s Woodwinds

Woodwind instruments, originally wood, now

use brass and silver, they are played by blowing
across or info a mouthpiece. Opening and
closing the holes changes the pifch. Woodwinds
include the flute, oboe, clarinet, and bassoon.

Among North American Indigenous peoples,
flutes and whistles were instruments made from
reeds, clay, wood, or bone.
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TRACK no.7 Harps

Today's tiangular frame harp originated in medieval
Europe, with stings made of copper and brass. Modem
sfings could include bronze, steel, nylon, and silver.
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TRACK no.8 Lyres

A strummmed insfrument, it was important in ancient Babyionia, Egypt, and
Greece, and is sfill played widely in east Africa. Today's lyres feature nylon
or sfeel strings.
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TRack no.e Zithers

Zithers are stinged instruments that can be
plucked or struck. The zheng, a plucked zither,
is one of China's oldest instruments and the
precursor fo other Asian instruments.

SIDE A OF ALBUM
<9A A LPaAbo®

The piano is a “keyed zither.” Both a percussion
and string instrument, with 220 to 250 copper-
wound strings, a piano produces sound through
keys that cause hammers 1o strike the strings.
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TRAck no.16 MP3

The MP3 player, offering
compressed digital
music files, came out
in 1998. MP3 players
and cellphones were
first combined around =
2003. High-powered
magnets made with
rare earth elements
neodymium,
praseodymium, and dysprosium,

along with iron and boron, make speakers
vibrate o create sound.
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NATURAL &

<dPbb bPMPa

Lepidolite
“ADc¥C

lithium (L)) Afomic Number: 3

Extracted from the minerals spodumene and
lepidolite, lithium is a highly reactive element that
efficiently conducts heat and electicity. Lithium is
used in rechargeable lithium-ion batteries that
power portable electronics.

cnyt (Li) 4-Cre 4pCrla; 3
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Beryllivm (Be) Atomic Number 4

Berylium occurs in many minerals, the two principal ores
being beryl and bertrandite. It conducts sound quickly,
which combined with ifs stiffness and low density, makes
it an excellent material for loudspeaker diaphragms.

>ScyL (Be) 4-Cre dPCre 4
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Magnesium (Mg) Atomic Number 12

Magnesium, a shiny grey solid, occurs in large deposits in
minerals such as magnesite, dolomite, and serpentine,
and is also extracted from seawater and natural brines.

Chromite
bpLYC

Hematite
ALCYC
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Chromium (Cr) Afomic Number 24

Chromium, a lustrous, hard, steel-grey metal, occurs
primarily in the mineral chromite. It is tamish resistant and
fakes a high polish. Chromium plating gives a hard,
polished finish fo steel. Audiotapes made with chromium
dioxide were the first high fidelity cassettes.

vPryt (Cr) 4-Cre 4pPCrle 24
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Iron (Fe) Atomic Number 26

Iron, extracted from the minerals hematite and
magnetite, is one of the most abundant elements on
Earth. Nearly all mined iron is used to manufacture steel,
Iron oxide powder on cellulose film made up the first
magnetic tapes for recording. High-powered permanent
magnets used in electronics are made with iron. Some
pianos have a cast iron frame fo anchor the strings.

g¥Sa A-dAb (Fe) <-Cre 4pPCra 26

D>V J7Sa A-<JAb DaNaobU ALCYC b4 LboCr
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Platinum
<cNal

Bauxite
«Lby%C

Platinum (Pt) Atomic Number 78

Platinum, a silver-white metal, occurs in river deposits and
is also produced as a by-product of copper and nickel
refining. Platinum is used in friode vacuum tubes and

in many electronic applications, such cellohones, MP3
players, video recorders, and computer hard disks.
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Aluminum (Al) Atomic Number 13

Aluminum, extracted primarily from the rock bauxite, is
lightweight, easily shaped, easily machined and cast,
and has fremendous corrosion resistance and durability.
Its uses related fo music production are varied, from
snare drum shells, lightweight cases for microphones

and MP3 players, and CD reflective surfacing, to bronze
alloys, loudspeaker diaphragms, and wrapping for strings.

qp-bd (Al) 4-CM> 4PCre 13
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Diamond
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Silicon (Si) Afomic Number 14

Silica (siicon dioxide) in various natural forms, including
quartzite, is used fo produce silicon ferroalloys and

silicon metal. Silicon is a semiconductor and a metalloid,
a chemical element with properties between those

of typical metals and non-metals. A CD player optical
pick-up assembly includes a photodiode made with
siicon, and electronic circuit boards incorporate

silicon microchips.

Ycde (Si) 4-CIr'b 4PCre 14
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Carbon (C) Afomic Number 6

Diomond, a crystallized form of carbon, is the hardest
natural substance. It has exiremely high themal
conductivity and low thermal expansion. Diamond
needles are used in record players and diamond is
used as a heat sink for infegrated circuits in electronics
because of its high thermal conductivity.

bSAe (C) <-CI'® APCra 6
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” g . <4VPlMbae bDPBUSMbUPe b4 POMbobAe,
Less dense than aluminum, magnesium alloyed with

other metals makes strong, lightweight materials used for
loudspeaker frames, cellphones, laptops, and tablets.

Copper (Cu) Atomic Number 29

Copper, the oldest known metal, occurs in elemental
form bout is most often extracted from ores like
chalcopyrite and chalcocite, Brass and bronze, with
high copper content, are used for multiple instruments
such as horns, cymibals, gongs, bells, and windings on
strings. Copper is used in circuit boards and wire coils
in various music electronics.

Corundum (AloO3)

The third-hardest mineral, affer diomond and moissanite,
corundum occurs naturally in igneous rocks such os
syenite, nepheline syenite, and pegmatite, and can be
synthesized. Typically grey fo brown, corundum occurs

in other colours; such as red (ruby), and blue (sapphire).
Record players often use a corundum stylus. Clear

Indium (In) Afomic Number 49

Indium, most commonly recovered as a by-product of
zinc ore processing, occurs in the mineral sphalerite. A
layer of indium tin oxide works as a fransparent electrical
conductor on MP3 and celiphone fouchscreens.

Magnesite
LbohvC

Lboryt (MQ) <-Cr'e 4PCrle 12
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9CPy bLL:ﬂ bUP ) D>V D<A JAP QUAe A<IAb, ATDJSDLbe "< CHC <dPoq-Acb, bD>PLbb < 5G7C A<bAbAbU ANyl L<NS
Q ag Q.
6»ndb JaAbr dCb <ba PH-<dAb be-bAG T b4 bedhrC A<INd PA“dU-V<AQLbb POPbohe b4 PPI-ADHe bDN bGaCL (A|203)
dPabb, <G5 b4 <:Gah gAd Cbe b>S DRI, LLdabUPe.

>V dCb gra JAM bL“b- APV dPe, CA“d
cordre b4 1\of, DDV bGeCl Daflbe
AePoh dPab CA“d “Wyof, olce Yot

b4 VbLCYC b4 CPAJSKPNobU dCPyd
JPobb, <JA“bAPY b4 LbUPNIARY, b4
dCPye V<ba AaAP<b, CA“d TdP (PA),
b4 Durdode (W<19), <4 dPe AalNY
b>P>USPbURPe POMbae, bu>addl e
Aa<N¢ bddaAbUPe LLC<IAdNe b4

Strontium (Sr) Atomic Number 38

Strontiumn, found in the minerals celestine and sfronfianite,
is a soft, yellow-tinged silver-white metal that burns in air
and reacts with water, Strontium is used in alloys; stronfium
ferite permanent magnets are used in loudspeakers and
recording media. In an amplifier's friode vacuum tube,
strontiumn carbonates coat a cathode's wire filaments.

Aa<PrbU V<be b>N>SMbAdb >Clbae,
P2 VAAbAbae, L:UPMbab, L-UPMboRe, Dh<IAb JI<KCe

Tin (Sn) Atomic Number 50
A<IAd< bPoPLbPa PIPbo LMV<AbaAde,

Tin, a silvery-white metal derived from the mineral
cassiterite, is soft, malleable, ductile, and highly
crystalline. Alloys of tin are used for soft solder, pewter,
and bronze. Bell bronze, used for cymioals, gongs, and
pells, has high tin content. A layer of indium tin oxide

Tungsten (W) Afomic Number 74

Tungsten, mostly from the minerals wolframite and
scheelite, has high corosion resistance and the

<9A B LPaAbo?

Strontianite \CGanba (Sr) 4-CFb 4PCre 38 highest metting point of all metals. Applications of works as a fransparent electrical conductor on MP3 o _ i
N & tungsten include metal wires, electrodes, and confacts — and celiphone touchscreens. Lbrbae, bBPPIMALLE AU-VPTbaAd
NCGaNbL PaNobU Y5Ne b4 SCGaNba’C JPabb, in electronics and “gthng TUngSTen goes into the wire Cassiterite b4 b\dobUPe LZaUrMbae.
DrbAPY, PAAAPY b-aA"DALY A-dAS ASILC filament cathode in a friode vacuum fube, and some broG¥e Na A-dAb (Sn) <-CMe 4PCre 50

bDUMbUb <4 VPMbae b4 AeU-VPlMbae. AAL b4

sfinged instruments have tungsten-wropped strings.
<4 VPNbob <Coa “CGanbl AIAdYAe,

Ne AN b-<dVUAAbd DeNobU dPobb bPDG7C, JAP
or'PY, <I:bNCLbe b4 K>AAD e, PA“-bD>JITOUL
AS<IKCe orfPdNobab <IA“bAdS. bDJS MPbr-L
b<IKA“PP-QL L-UPMbab, PI-V7AAAbab, b4 dCPY
V<be L-UPMbab, d<Ce Ne AAb, b4 Aa<Ce
D>V A“dU-V<Abob PIOMbohe b4 PPI-Adhe bDN
LLdabUPe,

SIDE B OF ALBUM

Scheelite
JcC

Cabina (W) <-Clv APCre 74

D>V No A<IAb DPLba Pe<qIc b4 S'c"C APobC,
b-Aa M<AQ-AA-BAPBL b4 b-Ae M<Q-AgePrl
CA“d -Ae dCPYd JPob. Cd<PNabo-A << e
b PbUPa AAdY A, dPbo7Ae b4 dCPYe
JPboyAe b4 INdolboAe, AAIYAQ-Aae
bAeCAQobUPe b4 bdobAPobUPe I<Ce CebiNa
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Brass, on alloy of copper and zinc, has a relatively low melting point and is €
Different ratios of copper to zinc result in brasses with differing hardness, alon
acoustic, mechanical, and electrical properties. Because of its workability, d
acoustic propetties, brass is used for horns and some woodwinds and their coi
Brass also goes into percussion instruments such as cymbals, gongs, and bells.

EARTH

ELEMENTS

<Gh PReAAY, LL:-AgbU DR<AbL b4 dCb AJAb Feb, brAe <19 gaPUb b4 Vel <db’bU
V<be bodAM LL-AogbUPa Po A<IAde V<be JodAl L2b:<dAbe, b4 V<be QoJALCIIP
bA©-VINrALbPa b4 bP>Ma<AAlPe bDM<KoPLbPa, dgv VaCe VLILKCe PPV A<IAL, b-<19AdS .0
b4 bASMbAIL V<be bATC:bPe, D>V AIAL ASKIKCe bPSAeC >Cbab, PI-VIAGALbab
b4 dCP7> >Clbab.

Fiffeen lanthanide elements, along with yitrium and scandium,
make up the group of rare earth elements (REEs). Generally
found together in deposits, REEs are abundant in the Earth’s
crust but not in large concentrations, so they are difficult fo
mine. The world’s most abundant REE source is bastndsite,
followed by monazite. REEs are usually high-lustre silver, silvery-

white, or grey metals. Bronze, an alloy of copper and fin, often includes other metals such as aluminum,

manganese, nickel, or zinc, or non-metals or metalloids like arsenic and phosphorus
to produce alloys with differing hardness, stiffness, ductility, or machinability.

Bell bronze, with high tin content, is the traditional alloy for fine cymbals, many
gongs, and bells. Phosphor bronze is used to wrap steel and nylon strings

on stringed instruments and fo make some saxophones.

F'CS'aada caCa”C 4Pb bD>LLLPe, Cd YCnbL b4 “benyl,
<aep VC b%Pa 4Pb bD>LLbPa Qdae (REES). LL-A%-de
brPbUPe, Do REES d%-de -APCbIbd b-Aa C» AAP
o/Ad PdYLbPe, Yabe MPLaro dUPe, Po C» b<Nalfe
b%LbPa REES ArobU <iCha%C b4 dCb dah¥c, 44 e

<:Gah PhqAb, LL-AgbU Ph<Ab b4 baabAbb AJAb, b4 dCP7a CdobU<le CA“d JA“bAd, Labah,
JUAAPY I<APY AL dA“bAPY dPe,

ode QL Zab, AL bA<IAd<IPoPa Qdae AL dCP%e bLb-<IAbPa, bBR LL-AGALEP \V<be PIANLUb-<Pe,
AQJAPYASEE AL bATAUMALBPe, L-UPPbe Dh<IAde bBPDS<borAL TBL b4 bBRBU b <L
PD-VIAAArbab, dCPYL <N-a4b V<be L:-UZPbohb, <4>S DR<IAb ASKCe V-AQobUb bLob-<IAbb
A<Ab b4 b?ASbAQYPe PIPboyAe b4 bDPDSPbAL bLLdobrl PDNbe,

Praseodymium, Neodymium and Samarium are examples of
REEs. Many REEs are used to produce strong and permanent
magnets that are used in electronic applications such as
headphones, microphones, speakers, and high end pickups
for guitars and related musical instruments. REE's are also used
in lasers.

$teel is one of the most common materials used today. An alloy of iron and carbon, it often includes
other elements such as manganese, niobium, or vanadium to give if strength and hardness. Adding nickel
and chromium creates stainless steel, a corrosion-resistant alloy. Steel serves in multiple ways to make
music: it goes into drum and loudspeaker frames, steel pan drums, friangles, glockenspiel steel-tuned bars,

Dd dPab bASIKNA L bBPBIMbUL bLYb<b b4 AS S
b<<Cl alfANbe A“dU-V<Abe bldbUb aAUPae, b<4:V4Pe,
B>y VSb b4 MOPbab b4 dCP7e PIOMbo I<KMMbae. AAL b4
AS<IKCa LbPbae bD>M>JSMbUPe,

bLb-Abd A-dAb D>V baCI<PrbUb odl bPSbb, LL:AgbU <¥Sa b4 bSAe, b4 dCPYe CdobU-<e
CA“d Lebah, agvAbL QL <aNyL <7 PLYb-<IAbE, bCdobUb ade b4 bPML b-Ae C<-bd/<APCLbA.oq,
D>V No A<Ab V<be Aa<Ce bP>P DS MbUP PONA-A <<PPbae, bDSPbUPe L-UAbo A-<IAde,
L-UdAbAbae, b4 dCPYa L-UAbo <<PMbae, PDMbab, b4 PIMbayAe.
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