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English and Oji-Cree

<4"Pb™ bPrLLY POMQA-

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 LU-C"Ab?

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

Going back to 6000 BCE, drums have
been used to communicate, celebrate
culture, accompany ceremonies, and
prepare for battle.

Jb? <:Abo?, U3ddC < o’C aab
Qda?.

DoCdPA? LoD bAJS'obad™
Drums around the world are made from doSood, PLUMAbaT<: BPOP>J]
various materials such as clay, ferracotta

or various alloys. A<D
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The voice of the Creator to North
America’s Indigenous peoples, the drum
is comprised of wood and animal hide,
clay, or metal pofs.

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
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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, cymibals 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 tin
or zinc ratio.
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TRack no.12 Loudspeaker

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

is used for the wire cail, while neodymium,
sfrontium, or cobalf 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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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.

AEROPHONES
>Crba?

Aerophones are instruments in which air is the
primary vibrating medium used to produce sound.

>Crba’ AUSrbAdY bAP>Crbrd-— MAL
VBLY PPP oCb-.

Among North American Indigenous peoples,
flutes and whistles were instruments made from
reeds, clay, wood, or bone.
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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 doSood DPPMDUAC? >Clba? AL

pPrordvd?, <4:Abc?, rd* a2C P'"bo.
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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.

CHORDOPHONES POMba’

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.
PPa-rry’ oA 7 LU-YAQAMb®

0dC bPSBY bao'rbbar™ LU-YAAANDY o"CC PADN
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TrRACK no.6 Lutes

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

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.

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

PPa-rPb> dAao° 8 =I73V" LU-YAQArba

dC' bAS'adP™ LUZAAAND, LK~ DPPCLML-
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DP>JPbUL b?AMBAGYY @2C ALADZA.

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-rrbd odC-r 6 JV-Alba

JV-APbat o AUAQLD? VPa db-7V-"br'™ Vb AL
<LA4rbA bBPLU-YAAANDA™.

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.

JV-APba 72 DRBSMBUL LbU'ADY, <:A"bAdY,
<LA"BAdY bPLIdabUY LYbI'AY, @2C Vb blb-APCLE
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The piano is a “keyed zither.” Both a percussion
and string instrument, with 220 to 250 copper-
wound sfrings, a piano produces sound through
keys that cause hammers to strike the sfrings.

PPa-"Pb> Wb 9 LLdob?

dC' Fa POMb> ASobr ¢I3" b bbYbAAAabo™
@2C <PUKAAAaQ. AdV: Y, b bbYbAAAC™ ¢I3,
Mqv: L4~ La <"P* QU POMba? Ma PPo
LMD dCPY VUy C'PY bPADIPLLP PIMAA:
ILPrbad.

bLLdo™ PIMb3 ¢D3 CAYd™ ASMbA] LU-C"AB?
Fa JV-YAAAPboAy, Vb 220 dda' 250 PAI-A
JV-7AQANba?, AV LLdab? DroCb2 PIOMAA
Ldabo" b<PU/P <PU/NbDY JV-2AAAMba?.

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.

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.

PPa-"rb obow' 14 ANAV-PMb2

1928 b<"PLY, BAN =D JE PASTb o"CC bPD>UDT ANAVYbo Vb DPDND>JDI?
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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-MMb> ovou' 15 PIMbaAd”™ MONrb2

1982 b<"P<L AA @CC bPPUMBUY PIMbaAd” PIME> (CD) Fa dCPY? PIMba?
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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.

FANYC (Li) 4C-r™ 4pPCrA: 3

AL DPNobU? <-IlNo Ma TAADIY dPob?,
DV: =ANYC <-Col I-bALB> VDMPSPALL Ta
AYdUAS, TANYC ASKIKO bPV: AYdUVL"D>C:
doTPRY b>N<LoPSMbURY b<KUMbUR? Db PIMbok.

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.

>22A%C (Be) AC-M APCA 4

DV: >32A%C DPLBY aab dPobY, AQ-od- LYC oJ?
bD>Pvo7bbod AP DB >3d= [a >3/3<PC7.

A<™ DPAMALLY PoCb, bLLA:obU MPCL Ta Vb
aA~ bP<bY, LI~ Toh bASKIKC <4WVPMbo.

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.
Less dense than aluminum, magnesium alloyed with
other metals makes strong, lightweight materials used for
loudspeaker frames, cellphones, laptops, and tablets.

L‘or¥c (Mg) dC-I 4PCA 12

L'oP7C < UYAL VAP TRNbY, TMC'A oCA-PLY?
JdPob' OB L'\oN, C=DLY Ta A3NM Ta
DXNobU Prord->b' fra b>NSA-Cba>CLbY. bA
PP<BY AT A2 INYAY, Lod%C bLLA-cbUY dCPY
A<'AD? LYbA-MALDY Vab' I<MMba? bBM>JbUP?
<4V+PMba?, POA©W, bLLdobU' bCAD® Ta

dCPY bLLdobU™

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,
sfrontiumn carbonates coat a cathode's wire filaments.

n7zg2NY%¢C (Sr) A4C-M 4PCA 38
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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.

Chromite =pryc (Cr) 4CM APCA 24

DY/ DV: EDIYC IALVUZAR VLVoIARY AL-AYN bA2
PABAPYBY Ta JLYAPY beond'AbUN. YsPI5C
dda"AbaAY LYbI'AR, Ta 1L7AR, #DIMYC o CC
P>P>UMOUL? ANAV-Pba.

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.

Hematite
aLcY 4 AQ-A (Fe) 4C-M 4PCA 26
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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.

Chalcopyrite

L=EDb-AZ]7/ Dh-AN (Cu) AC-™ APCA 29
DV: DRAY LD~ QUY ASAY, ATDUDLDY Vb
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Tungsten (W) Afomic Number 74

Tungsten, mostly from the minerals wolframite and
scheelite, has high corosion resistance and the
highest metting point of all metals. Applications of
fungsten include metal wires, electrodes, and confacts
in electronics and lighting. Tungsten goes into the wire
filament cathode in a friode vacuum tube, and some
sfinged instruments have tungsten-wropped strings.

Scheelite
S= N2 (W) 4C-M 4PCA 74
DV: Db ALAY DPLDRY D7 Ta J'547 dPaby,
bA? N4-Q<Pdaoc® Na bA? NK-AAcPA™ DB A2
dCPY QYo AL Nabo dV- 4P bDUS Mrbup
AL'ADYN, AYdUAYN Ta dCPY AYdUAYN Ta
LUobao?N. ALAdYAAAQ> bACAAQobUP [a
bdob-AQobUP ILPPbU O3 42,
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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.

gv00' CPod EPCa?” <"PY bDLLLP, AU~ YB3ALC Ta
"HINLC, Vb aA~ bCb-P> I"P* b>PLLP> Qda> (REES).
LLAYLbo> bIPbUM, Po-o< REES dYLbo> <-PCbIb* Vb:
bA2 aA~ T"C'A P<YLbP, dol> PPLarlo<d-UP>, Ao-od? CY
br,aP? byLbP> REES ASobU <"CMa* o dC' Jah”. DV-
4P 4UYARY V<<KKAPY™ @2C <:ATbAPY P2,

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.

ZVANYE, o¥NCYC [a NTZAYC TDd Db b>N<-~ REEs,

[ Pood? dla? ASKKE b PbUY bLVbd Ta bV
b<I<KCY alPAPE? AYdUV<K"AL? bddbU' aAU"D?, b<4:V-4P3,
b>ruVSt Ta JVAMba' Ma dCPY PINbo <<KMbad. AL b4
AS<IKCO LbPba? bBND>UMbUM.
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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.

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 mode with

Platinum bdrb-AbY AQ-A® (P) 4C-I™ 4PCA> 78 slicon, and electionic circuit boards incorporate
1£qNac bdPb-AbY ASAY, <PANBAR, DPLEY bASPAL siicon microchips.
Fa DPPLPBU DAGAY Ta dC GAMPeayAY
BEPDIIAC: DV ADAY ASDLCY b PHUP ’EAd> (Si) 4C-M APCAH 14
ALAYAY Ta TS AYJUAYAY bP<oPLE PEAL PEAP CN aab DALY, 40~ AL b3/ay/
ba<AQYP Db PIA-DN, ANATV-IIbo, Ao, <O BPDSTBUY AP VEDEAH" Mo
LPQUPlMbad Mo bCAD® Ldabad. PEAP AN, DV- PEAP LPV<'AILDY b>P<oPLbd

Qda? bAFAUP bA<CP> AQ'Ad?> Ta Vb bAL-AJL-P,
AV: Db PDOMbaAd™ PIMba? b MBUY KO A

Aluminum (Al) Atomic Number 13 Fa bBPAYdUV-<"AQLLY A-AIW.

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.

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

BO\L:X'Z(? used as a heat sink for infegrated circuits in electronics
SR qupb- (Al) AC-M 4PCA 13 because of ifs high themnal conductivity.

<UPb DNobU AL <Y dYob, @2bAb, V-C Diamond bEA> (C) 4C-F <4PCed 6

N<-V-aAPcbUY, V-O P>S>UN Ta MPrdb-NobUy, CyLY/

a7 bn<UYAPY™ 472, M'AV: L4~ bLYb<-APY™
7. Do LYbA'AMALE? AYdUV<"Abo" Ma bA-
fa2P'D>LLY. DL DPD>SMbU M>d” bDroChb: MIMbaAY
Mo Aa<O bPMPPPaLbt AYdUV<"Aba? Vb
V<LADAT Py APPALLPA.

Fa bA”2 M<Pdac' MNa rb2. AL ASKIKC POMAA:
Qda? bP>PD>SMbUP Db LUMAba', bCdabU®
b>NPdyMacd Fa ANAV-YNbo?, b<<UMbUP
POMbaAdy? bASAURPY POMba?, Ma Ad dCPY?
aab <4V/Mba? bBPDSMBUR Ta PINMbo7A2.

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
synthetic corundum protects electronic device screens

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.

MNYe (In) AC-I™ APC 49

. DV ALAY ANYC DNabU bP>P>UMbUN PN Sapphire !
and goes into lasers, used to play CDs and DVDs.
Sngziglzle dPagAA-cY, bDPLEY "<=D>3qY, AKbAPMBU AYNYC L<aE 9 Rl
A<AY VDLPAYJUV<"AQLLY PIMbDY Mo PIADR b-=<PCe (AlpO3)

b>P LLITbUP.
&Y MDY- dC* o' LG~ bLYBA™ <2, Db

oY Ta 10!, DY b3PCC DPLL
Tin (Sn) Atomic Number 50 MNo” APt DB Woo!, D<EA Woo!
Tin, a silvery-white metal derived from the mineral Fa VILCY Ta CPASNa dCP7* dPab.
cassiterite, is soft, malleable, ductile, and highly TAAPY Ta LBUDAIAPRY, Ta dCP7
crystaline. Alloys of fin are used for soft solder, pewter, aab AaAPI<, Db Tdr (3DA),
and bronze. Bell bronze, used for cymbdls, gongs, and Fa DudUdd (W), 4v- 4 <Y
bells, has high tin content. A layer of indium tin oxide b>P>IPbUR PIMba. bkr<-UIAPY™

works as a fransparent electiical conductor on MP3 47 Aa<C bdda"AbUP> LLCTADY Ta
e e e LbPba?, b>PPINPALL ANAV-IMbaAd M

Cassiterite b\LdobUM LPaUrPMbad.
brD=q¥/ N> A4-A (Sn) AC-I™ 4PCA 50
N> AKAY b<LYALY DNobU dPab b? D347,
Mo or'b, db:PCLL Fa KH>ALAJLD?. bAYL-DSPbUY
AL ALK ofPddNobao A<AdY. bDUMAC:
b<-<APP<~ LU-YMba), PDV-YAQ"Aba, Fa dCPY
aab LUPMbal, A< M> AQ'AN Vb Ta I<KQ DV-
AYdUV<"Abc' PIMbo~ Ma PIADR bDP

LLdabUR>,
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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.

=4 PA-AY, PobA:abU DASAY Ta dCY ASAY Y, bA2 P:Col o2PU* Fa V[ <db

<<Kb? bPIAN PobA:cbUP? Poagd? ALAD? <Lb oAl LYbA7<2, Fa <<b 9oJAMCdl
bA©V-1MrALbP> Ma bP>Ma<<AArlP? bBNM<oPLBbR. do¥ VV-CY CIKCY PV: A<SAY, Vb b-9AdY
Fa bAS AT <LKb2 bATCh:P, PV: AJAY ASKKE bBPSMAC: >Crbal, PIV:-7AQ"'Aba’ [a
dCP7 >Clbal

Bronze, on alloy of copper and tin, 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.

2490 PRY-AY, PobA'cbU PHRKAY Ta babAbY AL'AY, Fa dCP? JS NabU2

b2 <"A"BAY, LPba?, od= a@2C Y, @2C Vb bAL:AdL:P? 9da? a2C dCPZ bIPChb-M, b>I PobA-cALb
<< PAAPLYBLP, AJANYATDY @2C bATAUNALBR. LU/LEY PAADY bBLPUSM<lbo™ MDL b4
bD>PDUMAC: POV-ZAQ"Aba’, dCP7 U2 aab LUZLbohY. <032 PARIAY ASIKC VAQ:gbU' bLYb-Ab
ALAY Ta b?A"BAAYZP> PONbay/A? Ta bDPPUSMAC: bLLdo™ PIMBA.

$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,
steel guitars, and wires for a variety of stinged instruments.

bLYb:AbY AQ-AN M"DV: L~ boCI<MMbUY od€ bPSbY. PabA:abU <% [a b3A?, Ta dCPY
dS'NobU? Db Lbo", ovAYC @2C <aNvC A<K-U1 PLYbLAbY. b/ NabU" od= Ma ‘#PIyC bA=»
Cb'dS’AAPCLY. DV: DB AJ'AY aab Aa<C bP>P DSbUY PIMAA: ILPMba?, bDUMbUP LU Abo
ALAP, LUYAD"Aba?, Ta dCPY LU"Abo <<MMba?, JV'Alba', Fa PINbo7/A.
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