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             JOURNEY WITH MINERALS

FOREWORD
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㴶僂㳴ꯗ㐃둛筨榓㸅┿㵶  Va n  Cleef  &  A rpels  
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ⵋ䑢䳔㎃做

Used as tools for hunting or pigments for painting, 
converted into weapons or amulets, rocks have 
been a part of our empirical understanding for 
millennia. This non-animal and non-vegetal realm 
fascinated prehistoric communities even before 
the rise of civilizations, as witnessed by finds dating 
from the Stone Age (roughly 2.7 million years BCE–
3000 BCE) to the Bronze Age (circa 3000 BCE).

In his famous work, Natural History, the Roman  
author Pliny the Elder attempted to unravel the 
mysteries of the world, particularly those hidden 
underground in the depths of Earth’s crust. He 
dedicated his final chapters, chapters 36 and 37, 
to stones, marbles, and gems, but Mineralogy as a 
term and as a field of scientific study was yet to be 
created. 

Scholars and collectors made many attempts to 
classify stones and gems, but the study of minerals’ 
internal structures, as we know it today, only started 
at the turn of the 20th century. This exhibition, 
in partnership with the renowned Mineralogy 
Museum Mines Paris - PSL, explores the many  
properties and the beauty disclosed by such  
geologic wonders, with a curatorial path divided 
into five thematic journeys through Matter,  
Jewelry, Technology, Arts, and Space. 

By contemplating the links between the world  
of gemstones and jewelry arts, this exhibition  
resonates with the mission pursued by L’ÉCOLE, 
School of Jewelry Arts since its creation in 2012, 
with the support of Van Cleef & Arpels. With a 
presence in Europe, Asia and the Middle East,  
L’ÉCOLE spreads jewelry culture to the widest 
possible audience through courses, talks, books 
and exhibitions.Lise Macdonald,

L’ÉCOLE 榓㸅跖銋㳴ꯗꯗꩾ
President of L’ÉCOLE, School of Jewelry Arts

Nicolas Bos,槊緶鍧눢䊛㕃鉿㴸
President and CEO of Van Cleef & Arpels
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做⺪㷍閅ꄻ◳皒做冘둑溸ꉭ閣

This specimen looks like something from out of this 
world—but it isn’t! It is a natural assemblage of two 
primary minerals: pyrite (golden yellow) and quartz 
(milky white). The almost perfect sphere is made of 
small cubes of pyrite stacked so only the edges are 
visible.

묚꣯猩焪蝡耈뉉㹺◸뉉䬕畕⮬☴綶ⷒ㝜㹺⩴Boldut猩㖪 䉄묰둛璇猩噻㳴ꯗ猩朮㳴ⷈ朮녕侅趵ENSMP 82986
PYRITE, QUARTZ

Boldut mine, Cavnic, Maramureș County, Romania
Collection of the Mineralogy Museum of Mines Paris – PSL (ENSMP 82986)

PYRITE, QUARTZ
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掿冘呬ⱜ⮖掿┣㝕冘笢嬓┞甦猩朮㐮劕棚杆溸ⵋ
㳴篚圸⾕冘둑䍈⮬圸䧯棚劕溸朮槏⾕ⵋ㳴杆䙎 

䉄묰둛璇猩噻㳴ꯗⷈ朮녕눢⚉녕ꩾⳖ⪠-勚偅杆 ·ꮣ
粫René-Just Haüy⟵㛶ꩾ㐃⪼1801䌑紮㷫溸
վ猩朮㳴㴖⯵տMineralogy Treaty╚㴼聋◗冘
笢䲀偖猩朮㠂✇䕞ⸯ劕溸冘둑篚圸笢簣䓺䧯⻄甦
┯⻎䓺柁潳蔸◝ⶥ┿第⮵☭꿕䩜눢姎ꄠ䖓槏闋ⸯ
㲳溸嚥䗽冘呬☊䕒♧庤噘㐍⮖꿕⾕㴼聋
勔ꌄ⮖溸㺥閊♧묚꣯猩┞甦燕ⵋ꣯掿❛㲳闋圸
皒做冘笢⪼篚冘篚圸⼱槁⮃⪣甦棚杆溸䓺柁⪩
긖둑⾕ⶥ◝긖둑脯做闋焪┞甦牖ꐨꕧ⯵♧䌐鉿
⪮긖둑溸䓺柁⼱槁ⸯ劕溸⪮긖둑♧✑掿┩做冘笢
▢甭掿襲긖둑冘笢溸❛㲳⻎㖪☊劕⪾ⶥ◝⠥┯
瞐ꉭ┩閣䓺溸┯瞐ꉭ긖둑篂⻉
劆䕁┞㗋㒘趰虝宩狑挱焪㺥⿣┞甦宩狑ꐨꕧ
⯵馫⪬濨癦䱳⪮做冘笢溸䍑蹅

Are these perfect geometric shapes 
natural or man-made?

It is easy to mistake minerals with forms and shapes 
such as squares, pyramids, triangles, prisms,  
or hexagons for man-made artifacts. However,  
minerals are natural inorganic crystalline solids, 
composed of atoms that stack together in an  
ordered and periodic arrangement. 

Minerals can be categorized into seven crystal  
systems, which are repeated by the primary group 
of atoms (known as a crystal lattice) to form long 
repeating patterns. Each mineral is identified by 
its chemical composition and the specific crystal 
arrangement which gives it its unique physical and 
chemical properties. 

In his Mineralogy Treaty published in 1801,  
Abbot René-Just Haüy, the first curator of the 
Mineralogy Museum of Mines Paris - PSL, defined  
crystal systems, deducing the many shapes that 
a mineral could take from its original system. It 
wasn’t until the early 20th century that the concept 
of atoms was fully understood and the crystal  
lattice was defined.

For this chapter, pyrite (an iron sulfide) has been 
chosen to represent the cubic crystal system, 
with two distinctive single forms: an octahedron 
(with eight faces) and a dodecahedron (with twelve 
faces). Calcite (a calcium carbonate) displays its 
original six faces in the form of a parallelepiped and 
is an example of the trigonal system (also known 
as the rhombohedral system), along with the  
scalenohedron combination with its twelve scalene 
triangles. 

Finally, a large blue fluorapatite (a fluorine-based 
calcium phosphate) illustrates the hexagonal  
system.

做闋焪뉉ꇘⲎ偅Ⲏ䉄묰둛璇猩噻㳴ꯗ猩朮㳴ⷈ朮녕侅趵ENSMP 82935
CALCITE
Madagascar
Collection of the Mineralogy Museum of Mines Paris – PSL (ENSMP 82935)
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婠묚꣯猩燕ⵋ꣯溸㝕㒘埊勔氮┩⠥皒做둑蔦播
㕛河脯䧯⼱槁皒做冘笢篚圸⹱甭瞐鼎冘笢
皒做둑儱皒做冘笢劆䊬锶溸篚冘肭䙎䭱冘둑气
ꩾ溸䢎䡤脯䭷Ⳗ⪠-勚偅杆 ·ꮣ粫Re né - Ju s t 

Haüy⟵㛶ꩾ䨿ꃏ婠冘笢┬☊劕⪼♒篚冘肭䙎
❛㠂⪩긖둑⾕ⶥ◝긖둑
This large specimen of Pyrite (FeS2) shows the  
cubic (or “isometric”) crystal system, with its three 
cubes naturally appearing piled-up together. If the 
cube is the most recognizable habit (crystal form) 
that a cubic mineral can display, other habits, 
such as octahedrons and dodecahedrons, are also  
possible, as described by the abbot René-Just 
Haüy.

묚꣯猩FeS2溸冘둑篚圸㏨┞甦篚冘掿皒做冘笢溸燕ⵋ꣯ 

Drawing of the crystal structure of pyrite, an iron sulfide 
(FeS2), crystallizing in the cubic system

ㅠ冘襲긖둑冘笢溸繞㏨վ猩朮㳴㴖⯵տⳖ⪠-勚偅杆·ꮣ粫⟵㛶ꩾ詈1801䌑䉄묰둛璇猩噻㳴ꯗ㏨剹녕
Drawings of single crystal and cubic system
from Traité de Minéralogie (Mineral Treaty) by René-Just Haüy, 1801
Library of Mines Paris – PSL, Paris

PYRITE 

묚꣯猩锟榨朔䬕ꓧ㞿⿫ⶤ筋殆歃䉄묰둛璇猩噻㳴ꯗ猩朮㳴ⷈ朮녕侅趵 (ENSMP 16715)

PYRITE
Navajun, La Rioja, Spain
Collection of the Mineralogy Museum of Mines Paris – PSL (ENSMP 16715)
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ㅠ冘皒做둑冘笢溸繞㏨վ猩朮㳴㴖⯵տⳖ⪠-勚偅杆·ꮣ粫⟵㛶ꩾ詈1801䌑䉄묰둛璇猩噻㳴ꯗ㏨剹녕
 
Drawings of single crystal and rhombohedral system
from Traité de Minéralogie (Mineral Treaty) by René-Just Haüy, 1801
Library of Mines Paris – PSL, Paris

冘檇ꄾꄠ溸做闋焪牖ꐨꕧ冘둑儱┩做冘笢溸똀
僻❛㲳㴋䨿⼱槁溸ⸯ㢾襲긖둑柁劆僃氮Ⳗ⪠-偅
杆 ·ꮣ粫Re n é - Ju s t  H aü y⟵㛶ꩾ偠18 01䌑阿
ꃏ做闋焪劆䊬锶溸冘湠掿겼㸻溸┩閣긖둑脯
㺥⿣╚┩閣긖둑溸焼㽓虝埊勔⯵儱氮陶㝂算㸰
溸襲긖둑柁溸做闋焪冘둑㕛河脯䧯
This translucent calcite (CaCO3) crystal is a  
remarkable example of the trigonal crystal  
system and shows the primitive rhombohedron, 
first described by the Abbot René-Just Haüy in 
1801. A common combination habit is the so-called 
scalenohedron which features a double point. Note 
that in this sand-colored specimen on display 
in the exhibition, the general scalenohedron 
habit is obtained by the piling-up of many small 
rhombohedral crystals of calcite.

做闋焪(CaCO3) 溸冘둑篚圸㏨┞甦篚冘掿┩做冘笢溸牖ꐨꕧ 繞㏨Samuele Papeschi/GW 

Drawing of the crystal structure of calcite, a calcium carbonate(CaCO3)  
crystallizing in the trigonal crystal system. Graphics: Samuele Papeschi/GW

做闋焪뉉ꇘⲎ偅Ⲏ䉄묰둛璇猩噻㳴ꯗ猩朮㳴ⷈ朮녕侅趵ENSMP 82935
CALCITE
Madagascar
Collection of the Mineralogy Museum of Mines Paris – PSL (ENSMP 82935)

CALCITE 
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ꄻ꾪宩狑挱焪宩狑ꐨꕧ冘둑긋䊬㟄潨ⳛ☭脯㴋
䨿⼱槁溸羹劕괐趰虝儱氘蔦䉄锟䉄⚢◸䈤⚢滽䬕
溸猩焪杆虝㠂蝅♏算閑㷍┯곔㷍閅冘둑┪溸甈
閣⪼㷞儱⪮⠥冘긖溸☆䱺뭒ꊙ儱⪮做冘笢猩朮⪿
㒘溸杆䙎
This impressive fluorapatite (Ca5(PO4)3F) crystal 
is made spectacular by its unusual electric blue  
color, which is characteristic of the Ipira complex in 
the Bahia state of Brazil. By looking carefully, one 
might notice that the point is joined by six faces—
typical for a mineral crystallizing in the hexagonal 
system.

宩狑挱焪 (Ca5(PO4)3F) 溸冘둑篚圸㏨┞甦篚冘掿⪮做冘笢溸宩笢狑ꐨꕧ  
© John Rakovan 

Drawing of the crystal structure of fluorapatite (Ca5(PO4)3F)  
a fluor-based calcium phosphate crystallizing in the hexagonal  
crystal system © John Rakovan

宩狑挱焪䉄锟䉄⚢◸䈤⚢滽䬕䉄묰둛璇猩噻㳴ꯗ猩朮㳴ⷈ朮녕侅趵ENSMP 82989
FLUORAPATITE
Ipira, Bahia, Brazil
Collection of the Mineralogy Museum of Mines Paris – PSL (ENSMP 82989)

FLUORAPATITE 
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婠㜾☊劕⪼♒甦꿕溸猩焪ⸯ焪埊勔㠂襲ꜘ猩 

趰ꛟ猩趰做焪瞐訓⪜趵㵶䩘╚㴋⠰溸瓑劕䙎
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ꥤ䃐
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㐃ꤍꅑ䏴♧☭䈰ꤍ䧯⻉ꓭ

We might consider that the ultimate end for a mine-
ral would be to be cut, polished, and set in a piece of 
high jewelry. However, not all minerals are suitable 
for use in ornaments.

A mineral is a good candidate for a gemstone if it 
is beautiful and durable enough to be faceted and 
then worn daily on bracelets, rings, necklaces, or 
earrings. It must be rare enough to be desirable, 
but not so scarce that its shortage could render the 
ability to meet demand uncertain. Moreover, the 
intensity of a gemstone’s color, its purity, and the 
way it has been cut are a few of the parameters that 
determine its quality.

What mineral families have inspired 
jewelers the most?

The definition of what is precious and beautiful 
has evolved as fashions and taste have changed.  
Nevertheless, jewelers have always favored the 
expected treasures such as diamond, corundum 
(ruby and sapphire), topaz, beryl (aquamarine, 
emerald, etc.), tourmaline, and quartz (amethyst, 
citrine, etc.). However, some less emblematic  
minerals may also find places on jewelry, namely 
opal, garnet, tanzanite, moonstone, etc. Many  
specimens (rhodochrosite, benitoite, hauyne, etc.) 
simply fall into the hands of gemstone collectors; 
their rarity, resistance and durability setting them 
apart, also makes them unsuitable for jewelry use.

Last but not least, less visible minerals such as 
gold, silver, copper, and tin are also used in the  
metalsmithing component of jewelry making. 
These are all extracted from underground deposits 
and made into alloys in foundries.

粎叻焪嶯趰㸅焪䉄锟稍筋偅⻊䬕偅䈤殆䬕ꇘꓧ偅䈤ꩾ䉗䉄묰둛璇猩噻㳴ꯗ猩朮㳴ⷈ朮녕侅趵ENSMP 11067
BERYL: Aquamarine
Governador Valadares, Minas Gerais, Brazil
Collection of the Mineralogy Museum of Mines Paris – PSL (ENSMP 11067)
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椝溸㝂ꓨ긖髳
ꄻ⪣㗋籮ꇅ䬘⩱䩤犷溸黢椝䕞⻎┞䍵梫䍵⮖䬐
┬❔梫䍵氮馫 -滽㓫曗 ·ꮣꓧ⛒杆Je a n - P ier r e 

Alibert1820-1905偠1867䌑鯃◙䉄묰둛璇猩
噻㳴ꯗ第䗽♒溭槁揠䬕曗椝焪Ural jade焪㙺
猩趵鼜㝕溸┞㗋⼱懏虥溸㙺粎虝㐃䒤⩱┬剳耙┯
⳨侅⻎㖪㺥⮃┞㗋⸦ꓨ╒籮䬘⩱溸幝粎虝黢椝 

䔓꿶黢椝骐㶡㝂首溸虝憑⺞┞㗋㝕㒘䬘⩱黢椝⼱
ⷰ焪柁⻎埞氮ꮣꓧ⛒杆偠ⶥ▟┿第ꆺ婾◸嵍㝕꯿
兎䊩㎈娵嵍 

椝焪⺪⮖掿黢椝⾕燖椝⪣甦⪣脢㐮掿猩焪ⷬ ⻎埞氮
猩朮臕⻉脯䧯册ꇂ掿算㸰溸꾪穎柁篚冘燖椝╭锣
氮齈焪꿕猩朮筋ꙕ⾕㶡⻽꣯溸然ꐨ멬篂䧯脯黢
椝溸╭锣䧯⮖⯵儱ꄠꪒ焪⾕갅鱏焪㻏閣ꪒ焪꿕ꕧ
ꞝ⾕㶡⻽꣯溸然ꐨ멬溸宺宴ⵋ朮

There are two varieties of Jade: nephrite and jadeite. 
Both are rocks, meaning that they are composed of 
an aggregation of minerals (here, mostly in the form 
of small grains). The main component of jadeite jade 
is jadeite, a pyroxene group mineral (sodium, alu-
minum, and iron-rich silicate), while nephrite jade is 
mainly composed of tremolite and actinolite, which 
are amphibole group minerals (hydrated calcium, 
magnesium, and iron-rich silicates).

The many guises of jade

These two polished nephrite jade pieces come 
from a dismantled trophy, which was gifted to  
Paris School of Mines in 1867 by Jean-Pierre Alibert 
(1820-1905), to commemorate his discovery of the 
Ural jade and graphite deposits. The large slice  
features an intense green hue, which reveals its 
beauty under a strong light. A thick polished block 
of light green nephrite jade is also displayed in  
order to show the variety of shades that this mate-
rial can be found in. The large, polished boulder of 
nephrite jade also comes from Alibert’s travels in 
Asia in the 19th century.

黢椝➷耈偅䉘ꓧ◸杆㐍ⶤ
J.-P. Alibert䯨鯃䉄묰둛璇猩噻㳴ꯗ猩朮㳴ⷈ朮녕侅趵 (ENSMP 80026)

NEPHRITE JADE
Buryatia, Russia

Gift of J.-P. Alibert
Collection of the Mineralogy Museum of Mines Paris – PSL (ENSMP 80026)

黢椝➷耈偅揠䬕㻘茹
J.-P. Alibert䯨鯃䉄묰둛璇猩噻㳴ꯗ猩朮㳴ⷈ朮녕侅趵 (ENSMP Alibert)

NEPHRITE JADE 
Ural Mountain, Russia

Gift of J.-P. Alibert
Collection of the Mineralogy Museum of Mines Paris – PSL  

(ENSMP Alibert)

JADE 
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ꄻ㗋嶯趰㸅焪㻏ր㸅焪筨ց冘둑䟩⽱㴋ꄾ둑⼱⶯
ꄠ僻䧶ꄠ僻糊侒똀虥ꃠ☭溸趰粎虝䔅㝙播冘
柁ꂁ▊㴟耙婠ⸯ焪溸㝙播冘긖庤冏⺪锶ꌄ⮖ꉭ
岜劕唅筅冘둑꼾ꌄ篚圸㴟俠ꄻ㗋䱰蔦䉄锟溸粎 

叻焪嶯趰㸅焪掿粎叻焪⪼╚┞⠥⿣甦⻐ⰶ⪼㷞 

⼱槁劕㠂嶯寊溸虝憑㴋溸ꓨꓪꇘ 1 , 3 0 4⩴ⷬ
6,520⩴䬕
This aquamarine is a “gem quality” crystal, mea-
ning that it is translucent or transparent, it has an 
attractive and intense green-blue color, and it has 
an almost perfect natural crystal shape. The na-
tural faces of the crystal can easily be seen, with 
striations on some edges, and a perfect top. This 
Brazilian beryl gives meaning to the name of aqua-
marine, which refers to the color of seawater. It 
weighs 1,304 g, i.e., 6,520 carats.

⢏㠂✘劁籮䌝䞰㸅焪㐃蔦播欏㘷╚溸䓺䡤ꄻ⚂㝕
槏焪┪溸笷㸅焪㺥⿣㹧⺪馫✘汻癦┞倕紶氵䧶鱴
ⷂ㝕槏焪猩趵䨿气氘溸笷㸅焪劆掿楻鬷ꄻ⚂埊勔
婞儱┞❛锣䱰䕒俪⩴笷㸅焪䖪꽆ꪛꦁ俪♧㋏阜溸
溮虝㝕槏焪脯㐃屌畤猩䌽ꅾ鉿ꪛ䱰潸㸫㵽儅㎌掿
嵥寊僃䉂屡邢岉䌽嬏㽓╒㸡㝕ꓪ笷㸅焪畤臕偠杆
㴼碄㏚
If you have ever wondered what a gemstone looks 
like in nature, this ruby on marble gives you a  
glimpse of the answer. The most prized rubies  
originate from large marble deposits in Myanmar or 
Vietnam, like this specimen. Tons of white marble 
rocks must be mined to reveal just a few grams of 
rubies. Alluvial deposits are easier to exploit: the 
river has already broken down the host rock and 
concentrated the densest rubies in certain areas.

粎叻焪嶯趰㸅焪䉄锟稍筋偅⻊䬕偅䈤殆䬕ꇘꓧ偅䈤ꩾ䉗䉄묰둛璇猩噻㳴ꯗ猩朮㳴ⷈ朮녕侅趵ENSMP 11067
BERYL: Aquamarine

Governador Valadares, Minas Gerais, Brazil
Collection of the Mineralogy Museum of Mines Paris – PSL (ENSMP 11067)

Ⱁ椝笷㸅焪鱴ⷂ㴙屪澉꯿㴙綶䉄묰둛璇猩噻㳴ꯗ猩朮㳴ⷈ朮녕侅趵ENSMP 46708
CORUNDUM: Ruby

Luc Yen, Yenbai, Vietnam
Collection of the Mineralogy Museum of Mines Paris – PSL (ENSMP 46708)

CORUNDUM: 
Ruby

BERYL: 
Aquamarine
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괐宯焪䓺䡤⟵ꩾ虝䔅蕞幪䍳⮃濨儱㐍槊┪劆⪾䑜
ⲇ溸猩朮▇┞곔䙓㝂甦괐宯焪ꌬ錻⮘ⰽ䧯㸅焪ⷬ
牂欪╒ꥤ䃐偠榓㸅┪㹐⪼儱稼笷虝蔸笷虝溸牂欪 

㐃㸅焪䉗㖪┪剳錻甭掿笷牂欪Rubellite䟩䭱ր㠂笷
㸅焪┞薯溸ց
Tourmalines are some of the most attractive mine-
rals on Earth: they feature an aesthetic elongated 
shape combined with attractive colors and clarity. 
Unsurprisingly, some are cut to be set in jewelry,  
especially the pink and red ones, which are referred 
to as “rubellite” on the gem market. 

ꄻ㗋ꕧꙕ圃焪溸塁묚虝鞬窣絛⨳겎❔蔦冘둑⪠⻽溸
䕽ꓪꜘ⩧筷脯僻☘溸塁虝❈㴋棪䕒ր蛓ꇘցFanta
圃焪溸⯂甭
The exquisite orange color of this grossular garnet 
is due to the presence of trace amounts of man-
ganese. The brightest orange garnets are referred 
as “Fanta” garnets. 

ꚧ괐宯焪뉉ꇘⲎ偅Ⲏ㴙㗡ꊙꊙ⯈✐澉鬔㗡㶡䉗㴙Ⲏꊙ楣顁ꊙ䉄묰둛璇猩噻㳴ꯗ猩朮㳴ⷈ朮녕侅趵ENSMP 28973
ELBAITE: Tourmaline

Anjanabonoina, Bétafo, Antananarivo, Madagascar
Collection of the Mineralogy Museum of Mines Paris – PSL (ENSMP 28973)

ꕧꙕ圃焪Ⲏ䭡㝕땁ⵍ⩴澉㓫偅杆ꓧⶤ焪啒ꟴ⤜䑠ꓧ猩䉄묰둛璇猩噻㳴ꯗ猩朮㳴ⷈ朮녕侅趵ENSMP 16837
GROSSULAR: Garnet

Jeffrey Quarry, Asbestos, Estrie, Québec, Canada
Collection of the Mineralogy Museum of Mines Paris – PSL (ENSMP 16837)

TOURMALINE GROSSULAR: 
Garnet
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☭꿕溭槁ꓭ㻏儱┿汔⻄㐍倁僻ꅾ溸ꓨ锣ꓧ爛 

璇䪫傽漩ꅾ婢脯ꓭ㻏ꪛ䱰䪫銋☊䲀꯴⮃偈氮笷ꗸ 

兎♣笵⪬⩧⯽6 0 0 0䌑⯒귲ꗸ兎♣笵⪬⩧ 

⯽3000䌑♧蔸䕁❔溸꣯㊯兎♣笵⪬⩧⯽1200

䌑䧰⠰㐃⬖擊ꓭ㻏做긖棪䕒ꩾ鳉溭㺥ⶥ▟┿第 

溭槁ꙕ⻉ꓭ⾕潸ꬨ溸猩朮剳➶❈䈰噻긞⾀靐气 

♂㝙猩焪⾕猩朮溸ꪛ溭䥧氠䉂䧯掿獘劋ꅾ婢⾕籮戀
㙨ꩾ┯⺪䧶罽溸┞欏瓑㏸ꖈꚧꗔ⾕⪼♒䨡汻ꓭ
㻏㸫偈璇䪫溭㺥⾕茥徏龞㒘蔸ꬨꓨ锣猩朮溸┿汔應
溭摿癄䞰⦒ꅑ㹧㝕ꓪ䈰噻溭僻
The discovery of metals has played a crucial role in 
the development of civilizations around the world. 

Over time, technology has evolved, and new  
methods have been developed for extracting  
metals. From the Copper Age (circa 6000 BCE) 
to the Bronze (circa 3000 BCE) and then the Iron 
Ages (circa 1200 BCE), we have come a long way.  
In the 19th century, the discovery of aluminum and 
its component minerals contributed significantly 
to the Industrial Revolution. 

Today, the exploitation of rocks and minerals 
has become more important than ever to the 
growth and the advancement of our society. Rare 
earth metals, cobalt, lithium, tantalum, and other 
strategic metals are crucial to the production of 
new technologies and to the energy transition. The 
world of minerals is a fascinating one and one that 
has led to many industrial inventions. 

ꄻ⚂猩焪埞勔㴟氮ꗸ篂䧯㐃㐍槊溸㽓惡✑氠⾕斬
师✑氠䔕꼹▇┬ꄻ甦ꓭ㻏⩧筷䕒♧錻ㅠ둑갳곒♦☭
꿕剳㵽儅棪⺅
鮝䧰⠰溸⩰率偠蔦播欏㘷╚溭槁ⸯ气ꓭ㻏ꓭꗰ
⾕ꗸ僃劻溸☭꿕倁僻䩜䕒♧溭㺥ꗸꁤⷬ䧯掿鏬ꅑ
婣㊯⾕傽䊬䈰⪾溸ꓨ锣ⸯ値┬ꪛ笷ꗸ兎♣
This specimen is composed exclusively of copper. 
It is the mechanisms of planet Earth (magmatism,  
hydrothermalism) that have led to the natural  
isolation of this metal rendering it easily exploitable 
by humans.

The first civilizations developed thanks to the 
discovery of native metals (gold, silver, and  
copper)  which are directly available in nature.  
Copper quickly became essential for making 
weapons and tools for everyday life marking the  
beginning of the Copper Age.

     A  JOURNEY 
  THROUGH 
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COPPER

ꗸ耙㏔◸⯈咑ꊙ䈤滽뉉綶ꮣ衡ⶤ偈璇㹺⯈◸猩䉄묰둛璇猩噻㳴ꯗ猩朮㳴ⷈ朮녕侅趵ENSMP 5621
COPPER

New Cornelia Mine, Ajo, Pima County, Arizona, USA
Collection of the Mineralogy Museum of Mines Paris – PSL (ENSMP 5621)
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兎蔸♂傽☭꿕㸫ꗸ溸괜寛❹播劕㙨摿庿┞齄괐ⳛ
黆⻽劕鱪ꇅ80⪬倷ꗸ鼜⪠旔䑜产黆㝂┩⠩䌘脯⻽
ꗸ溸猩朮ꗸ猩焪ꓪ㝂┻甦꿕骐㶡㐃ꆛ150甦ꗸ猩
焪▇╚⹱♧묚ꗸ猩榨ꗸ猩⾕燕ⵋꗸ劆䊬錻ꪛ䱰
⺞劕ꄠ镅焪⾕鰱ꗸ猩瞐姎气ꗸ猩
Today, the demand for copper is higher than 
ever. An electric vehicle contains more than  
80 kg of copper, three times more than its combus-
tion counterpart. Fortunately, copper-containing  
minerals (ores) are plentiful. There are more than 
150 of them. Chalcopyrite, bornite, and copper  
sulfides are the main minerals exploited, along 
with secondary copper ores, such as dioptase and  
cuprite.

㲷겂焪⾕趰ꗸ猩蔦⺜䉂錻✑掿⬖擊ꗸ溸筷包⻎兎
㴋⠰㎌㜾銩簃몰錻氠✑鎥냫㸅焪뭒粻䈰跖⿣⾕榓
㸅婠㜾㴋⠰籮ꇅ煝犷㹧茥鏬䧯㲷겂粎⾕㝙趰虝
溸㝙播꾺値
Malachite and azurite have been mined for their 
copper. But these minerals are so beautiful that 
they have also been used as decorative stones to 
adorn objects and some pieces of jewelry. They 
have also been employed as natural pigments for 
painting: malachite green and azure blue.

             JOURNEY WITH MINERALS

AZURITE

ꄠ镅焪Ⱁ卸⪴⾕㏔册曗澉ꓭꇘ䉄Renéville䉄묰둛璇猩噻㳴ꯗ猩朮㳴ⷈ朮녕侅趵ENSMP 16757
DIOPTASE

Renéville, Kindaba, Pool, Republic of the Congo
Collection of the Mineralogy Museum of Mines Paris – PSL (ENSMP 16757)

趰ꗸ猩╚㏔䏼匯澉䉄묰둛璇猩噻㳴ꯗ猩朮㳴ⷈ朮녕侅趵ENSMP 42316
AZURITE

Guangdong, China
Collection of the Mineralogy Museum of Mines Paris – PSL (ENSMP 42316)

DIOPTASE
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猩焪甦꿕緿㝂⻄劕┯⻎溸䓺柁꾺虝⾕鮐䠌劕◳
⼱槁峒嶛溸紎唅▢劕䓺⛣㻘㿴溸㸻⯢ꌄ⮖猩焪亍
劕䊩柁䧶唅柁溸⮖㺾筅槏馫㴋⠰⪾⤭ベ溭ⱁ✑귝
䠌溸玘璔杆鮐杍䑜┯⻎꽟㔔溸跖銋㵶嶠䞰舀胢㐃
䐮碏繞沃겲㗛⾕陮阜瞐汔⯂ⱁꅑ⮃陶㝂♦☭馼㈂
溸⤜✑ 

㐃ⶥ┣┿第岻椟鴤儅ⶥ㎃侅趵㝂㗋焼㽓⻐掿 

ր⺜【杆焪ցGogottes⪼䓺⛣☭둑겲㗛蕞婠⻎
兎╚㏔僻庤⪣♣溸倁☭겎㛶斬䠂ր❵焪ց㐃剹䨽
⾕蛟㏣伆侒楉魼ꄻ◳ꃠ☭溸猩焪㜾㒘㝕㝂ꐥ⛣㻘
寊冎蔻㸫뭆閑⾕⬀䞰㝂劕鎹漩 

▢劕┞◳猩焪埊勔㜾㒘㞂杆氌蔸♦☭䧁沽㴋⠰⯒䍑
儱跖銋㵶溸겲㗛✑⿣䫆䧶蔦播气䧯劕兎䧰⠰▢
곔♧偖阌疶皸跖銋㵶儱䕞蔦播╚棪䕒귝䠌ꉝ儱䣺
痀ⱁꅑ⮃♦☭덻虥溸䅒偈✑⿣

Minerals come in a wide variety of shapes, colors, 
and textures, ranging from wavy lines to spikes 
that recalls mountain peaks. They can have 
banded or striped layers, which give them mystical 
features, and which have inspired artists in various 
fields such as architecture, painting, sculpture, and  
design to create amazing works. 

During the 17th century, Louis XIV, the King 
of France, collected sandstone concretions 
known as "Gogottes," which had sculptural 
silhouettes reminiscent of the human body. In 
the same vein, scholars during the Ming and 
Qing dynasties in China were fascinated with 
“Gongshi” rocks and displayed them in their 
studios or gardens. These beguiling mineral  
formations often resemble landscape scenery and 
are perfect for meditation and contemplation. 

Some mineral samples are so extraordinary that 
they look like they were created artificially, making 
us wonder if an artist sculpted them or if they occur 
naturally. Sometimes, it is hard to tell if an artist 
was inspired by a natural formation or if they have 
simply created something entirely new to awe us. 
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焪蝡綪檈橧氘㐍┯霅䉄묰둛璇猩噻㳴ꯗ猩朮㳴ⷈ朮녕侅趵ENSMP 1202
QUARTZ: Onyx
Unknown origin
Collection of the Mineralogy Museum of Mines Paris – PSL (ENSMP 1202)
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ꄻ꿕묲㏸猩朮⺪䓺䧯溸篚硾柁臕⻉朮鼹漥䕒
⺪偠寊╚끷嶠㎌脯䕒⻐ր嶯焪ց⪼蝡倁⻐
甭րmeerschaumց徏蔦䖎靤闋✑ր嶯寊溸屾ց 

嶯焪⺞┞蝡倁⻐甭րs e p i o l i t eց❔蔦䉤蓽倁溸
րsêpionց闋✑ր揠魛돠ցꄻ◳篚㗋徏蔦㏸膂⪼㓫偅
㕈颏䉤曗Eskisehir溸猩趵┞傿荻곒㐍銩ꄻ◳猩
朮걖ⷬ⼱槁䟩䞰┯⯒溸䓺柁ꅑ㒘䚋㠂☭䈰겲㗛
ꄻ⚂埊勔侷☭┯䕒┯舀䞰⯒蕥焪㊯兎♣溸㗛⦒վ껈
⡡ꇕ㝜溸粫筋偅տVenus of Willendorf䧶峒杆耈
Botero溸跖銋✑⿣

This clay mineral can aggregate into very light  
nodular masses that float on water. This is why it 
has been named Meerschaum, derived from the 
German word meaning “foam of the sea.” The 
name sepiolite comes from the Greek sêpion,  
meaning “cuttlebone.” The nodules are found 
in the Eskisehir deposit in Turkey, and, once  
removed from the Earth’s crust, they display some  
astonishing shapes which evoke man-made  
sculptures.

At the sight of this specimen, one cannot help but 
think of a Paleolithic Venus (such as the Venus of 
Willendorf) or a work by Botero.

             JOURNEY WITH MINERALS

嶯焪㏸膂⪼㓫偅㕈颏䉤曗澉稍⿫Ⳗ䔥⩴ⶤKillik䉄묰둛璇猩噻㳴ꯗ猩朮㳴ⷈ朮녕侅趵ENSMP 6280 

SEPIOLITE
Killik, Mihaliççik District, Eskişehir Province, Turkey

Collection of the Mineralogy Museum of Mines Paris – PSL (ENSMP 6280)

껈⡡ꇕ㝜溸粫筋偅 ♂笵25000䌑뗩穎挱㽓㞿㐍⯈粫▢筋蔦播⺮ⷈ朮녕 

Venus of Willendorf,  
circa 25000 BP

Oolitic limestone
Natural History Museum Vienna, Austria

SEPIOLITE
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ꄻ㗋齈Ꙏ猩┞甦燕ⵋꙎ臕⻉䧯ꓹ柁⼱槁㴟耙
溸䌤✇篚圸掿摿俪陮阜䊘䳀❵ⱁ✑귝䠌1977䌑 

䐮碏䊘襵⯈册·笵ꇭPhilip Johnson⺅⪼耙㳴
⩧筷ⱁꅑ⮃耙㏔Ⲏ䈤Ⲏ溫呬耈㝜Garden Grove
ր寊冘侷㕔ցCrystal Cathedral溸ꣀ埀

The needle-like assemblages of this stibnite,  
an antimony sulfide, appear to be perfect geome-
trical constructions and have served as a source 
of inspiration for designers. The architect Philip 
Johnson employed a similar aesthetic when crea-
ting the bell tower for the "Crystal Cathedral"  
in Garden Grove, California, in the United States  
in 1977.

齈Ꙏ猩傽勔䠂㫗綶锟匛䉗䉗▇䈢猱㽓猩䉄묰둛璇猩噻㳴ꯗ猩朮㳴ⷈ朮녕侅趵ENSMP 1574
STIBNITE

Ichinokawa Mine, Saijo, Ehime, Japan
Collection of the Mineralogy Museum of Mines Paris – PSL (ENSMP 1574)

              A JOURNEY THROUGH THE ARTS

STIBNITE
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ꄻ㗋鱪⭡溸㙺锟【娵岪⩚㠂☭蓘ꐥ⛣耙㏔跖銋
㵶㹀·稍囵·䉄偅㞂◸Jean-Michel Basquiat䞰⦒ 

⮃❔溸긖館岻㏔俇倁㵶⾕㳴脢耈娠·⭳潛殆Roger 

Cailloisꑍ䖦偠ր䓺柁㜾閑䧶虝䔅棚杆㎌脯䑜☭峜
潨溸楻㞂焪꾁ց♒侅趵溸焪꾁⹱♧檈橧掿╭♒䕞╚
棪䕒귝䠌纉脯买㷫俪碌倁皺ꄻ◳倁皺㐮錻侅ꛉ偠
վStonesտվThe Writing of StonesտվParadoxical  

Agatesտ╚㖘甭籮⪿算魼ꄻ㗋綪檈橧埞勔 

䧰⠰┯곔㠂ꄻ⛻⮃虝溸✑㵶┞埞舀䞰⯒暼里꿕玘璔
溸濤瀖

This extraordinary Mexican opal evokes a face 
that could be straight out of the imagination of the  
American artist Jean-Michel Basquiat. Roger  
Caillois, a French essayist and academic, was  
passionate about these "curious stones, which  
attract attention by some anomaly in their shape 
or by some significant oddity of design or color." He 
is the author of a number of famous texts collected 
in Stones, The Writing of Stones and Paradoxical 
Agates which are directly inspired by his collection, 
in large part made up of agates. Like this great 
writer, one thinks of the hypnotic eyes of a raptor 
when observing this onyx specimen.

              JOURNEY WITH MINERALS

焪蝡綪檈橧氘㐍┯霅䉄묰둛璇猩噻㳴ꯗ猩朮㳴ⷈ朮녕侅趵ENSMP 1202
QUARTZ: Onyx
Unknown origin

Collection of the Mineralogy Museum of Mines Paris – PSL (ENSMP 1202)

嵥筅㽓╚溸娵岪篚呦㙺锟【䉄묰둛璇猩噻㳴ꯗ猩朮㳴ⷈ朮녕侅趵ENSMP 16209
OPAL nodules in Rhyolite

Mexico
Collection of the Mineralogy Museum of Mines Paris – PSL (ENSMP 16209)

OPAL 
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              A JOURNEY THROUGH SPACE

摿韣儱㐍槊⪼♒鉿儘♧蔸㸰鉿儘┪溸㽓焪㕈勔┪
ꌬ儱氮猩朮篂䧯❔蔦㜾㝛痀溸갴焪掿㝛갅笢溸鱏
徏䳀❵✀飻槊穎갴焪chondrites㹧儱氮㝛갅
笢⮵劻氘气溸䕽㘛⾕㸰꾪穎畤臕脯䧯㴋➶䧯ꄻ꾪
45.6⧲婷րⸯ㢾ց㸰鉿儘溸靐气⪼♒갴焪⯵儱㝕㒘
㸰鉿儘䓺䧯ⸯ鉿儘䕁媫넭溸ꌄ⮖ 

ꄻ◳ⸯ鉿儘籮ꇅ敧鄌溸ꇅ⪠ꌄ⮃槁⮖ⵋ槁
骯䓺䧯⻽骐㶡然ꐨ멬溸㐍嫩蹅趵㝕ꓪ然ꐨ멬⾕
꣯溸㐍♧㶡⻽꣯溸㐍呦ꄻ◳┯⻎䧯⚍溸ꌄ
⮖爖曪䭇摿穎갴焪achondrites堙妴갴꣯
pallasites⾕갴 ꣯siderites⣫曗劋㙥訓㐍槊
갴焪㙥訓㐍槊⺪氘气䒤揓溸乎亠ⲇ♦㐍銩⽠㏚溸
㽓焪爖鍩⾕敧ⵋ䓺䧯㝕溸갴焪㑂 

氮갴焪乎亠㐍槊脯气䧯溸氘朮䭇楣갴焪儱⽠㏚
溸㽓焪㴟敧鄌╒龞ⵋ脯䧯溸㝙播楣檷♦☭덻㈂

Minerals are the fundamental building blocks of 
rocks, not only here on Earth but also on other 
planets and asteroids. Some meteorites pro-
vide evidence of the early stages of our solar  
system. Chondrites, for example, are formed by the  
accumulation of dust and small particles from the  
early days of the solar system, which gave rise to the 
4.56-billion-year-old "primitive" asteroids. Other 
meteorites are the remnants of asteroids that were 
large enough to form protoplanets. 

These protoplanets underwent fusion, leading to 
the formation of a differentiated interior, inclu-
ding a silicate-rich crust, a silicate and iron-rich 
mantle, and an iron-rich core. Some fragments of 
these different components, namely achondrites,  
pallasites, and siderites, sometimes reached Earth.  
The impact created by meteorites striking  
Earth can be significant, with meteorites breaking,  
melting surrounding rocks, and creating impres-
sive craters. 

Some of the most remarkable features created 
by such impacts on Earth are tektites. These are 
formed when surrounding rocks are completely 
melted and transformed into natural glasses.

堙妴갴 ꣯ր&TRVFMց갴焪ꮣ周يه╁䉘杆澉㶡㗡覬揠㶡䉗Esquel猩ⶤ䉄묰둛璇猩噻㳴ꯗ猩朮㳴ⷈ朮녕侅趵ENSMP 76760
PALLASITE: "Esquel" Meteorite
Esquel, Futaleufu, Chubut, Argentina
Collection of the Mineralogy Museum of Mines Paris – PSL (ENSMP 76760)

㺥獐僃劻㝛갅笢㽓焪鉿儘䕽鉿儘牐乎溸跖銋✑⿣
Artwork showing the collision of rocky bodies (planetesimals)  

in the early solar system
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㐽峒䖎曗颏崦갴 ꣯Ca mpo del Cielo儱⻽㝕ꓪ
꣯鮐溸ⸯ鉿儘㐍呦溸┞㸰ꌄ⮖⛓阜㐃㝕笵4,000

䌑⯽劕┞㗋갴꣯㙥訓㐍槊溸ꮣ周يه另璇澉ꅑ䧯┞
⠥3�20⪬ꓧ溸㝕갴焪㑂蔦1576䌑ꪛ㢾霃軹ꪛ
㢾溭槁㝕ꓪ갴꣯爖曪脯婠埊勔婞儱⪼╚▇┞㶡꣯
溸갴꣯焪⪠⻽䕽ꓪꟽ⩧筷籮ꇅ菄邢䕁劋㐃갴꣯
銩긖⼱槁算䕽溸猩朮䈼沍㺥槁棚杆溸땧䖎筅呬
Widmanstätten patterns㎌⪼㞂沍㜾閑ꄻ甦
ր㜾儘ց猩焪☊兎劕氠偠榓㸅ⱁ✑
This “Campo del Cielo” siderite is a small part of  
the iron-rich core of a protoplanet. This fragment 
is one of many discovered since 1576 in Chaco,  
Argentina. The meteorite is estimated to have  
made fallen to Earth about 4,000 years ago, where 
it created a large impact crater field covering an 
area of 3 × 20 km. When etched, siderite displays 
spectacular “Widmanstätten patterns,” which 
show slight differences in this iron-rich rock, which 
also contains nickel. Because of its out-of-this  
world appearance, this kind of alien rock is some-
times used in jewelry.

詈⻐溸րE squelց堙妴갴꣯儱┞甦갴焪⼱槁◗㶡
꣯ꌄ⮖⼱ꓭ㻏⩱憑蕞㶡然ꐨ멬ꌄ⮖堙妴焪冘
둑溸鄌⻉沖╚溸堙妴焪冘둑⟜汧◗ⸯ劕溸胊粎虝
憑㎌婠錻饶掿⪼╚┞甦劆耙몰溸갴焪⾕堙妴갴꣯ 

ꄻ㗋갴焪溸爖曪劆⩰㐃 1 9 5 1䌑偠ꮣ周يه䉄㗡【
㹺◸㐍ⶤP at a gon ia n  Te r r it or y溸╁䉘杆澉
Chubut溭槁

The famous “Esquel” pallasite is a meteorite which 
displays a mix of iron-rich parts (metallic luster) 
and silicate-rich parts (green olivine crystals). It is 
considered one of the most aesthetic meteorites 
and pallasites, due to the olivine crystals having 
kept their original green color. Fragments of this 
meteorite were first identified in 1951, in the Chubut 
Province (Patagonian Territory) in Argentina.

              JOURNEY WITH MINERALS

SIDERITE PALLASITE

갴 ꣯ր㐽峒䖎曗颏崦ց갴焪ꮣ周يه另璇澉㐽峒䖎曗颏崦Tucuman Otumba䉄묰둛璇猩噻㳴ꯗ猩朮㳴ⷈ朮녕侅趵ENSMP 6028
SIDERITE: “Campo del Cielo” Meteorite

Tucuman Otumba, Campo del Cielo, Chaco, Argentina
Collection of the Mineralogy Museum of Mines Paris – PSL (ENSMP 6028)

堙妴갴 ꣯ր&TRVFMց갴焪ꮣ周يه╁䉘杆澉㶡㗡覬揠㶡䉗Esquel猩ⶤ䉄묰둛璇猩噻㳴ꯗ猩朮㳴ⷈ朮녕侅趵ENSMP 76760
PALLASITE: "Esquel" Meteorite

Esquel, Futaleufu, Chubut, Argentina
Collection of the Mineralogy Museum of Mines Paris – PSL (ENSMP 76760)
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⪼╚┞◳劆㛼몰溸ր牐乎㽓ց儱㝙播楣檷㎌갴焪乎
亠㐍槊氘气둛斬♦ꮩꂁ溸㽓焪敧鄌脯䓺䧯ր⯈嬡
◸屧悥楣檷ց㹧㻏偠ꄻ꿕牐乎㽓⪼銩긖ꄾ䊬䊩ヘ⩱
╒⼱幝묚虝憑蔦⺜㓫兎♣ꪛ㢾䉂劕㸡ꄻ甦筚然
冘楣檷氠✑㸅焪
楣갴焪⻎埞儱㝙播楣檷氮갴焪乎亠兎䬘㸚⯒㝕宯
╚溸㽓焪爖曪䓺䧯ꄻ◳㋆⮃朮䓺柁棚杆❛㠂ꄻ㗋
㐃⺜♣╚㏔溭槁溸惽㙺柁楣갴焪
劆䑜☭峜潨溸楣갴焪儱䰤⩴溸裞曗ꇕ楣갴焪ꄾ둑⼱
懏⸦溸㙺粎虝╒䊩劕棚杆溸筅埞ꄻ甦㝙播楣檷☊
儱榓㸅筷包▇┞

Some of the most spectacular “impactites” are 
natural glasses, created when a meteorite strikes 
a terrestrial rock and melts it into glass. “Libyan  
desert glass” is one of them, with its typical dull 
luster and yellowish tint. This pure silica glass has 
been used as a gemstone since Ancient Egypt.

Tektites are also natural glasses, formed from 
the terrestrial debris ejected during a meteorite 
impact: these ejecta have distinctive shapes, such 
as this historic Chinese splash-form tektite.

The most remarkable tektites are moldavites from 
the Czech Republic, which display remarkable 
patterns along with an intense bottle green color. 
These natural glasses are also used in jewelry.

              A JOURNEY THROUGH SPACE

NATURAL-
GLASSES

楣갴焪ր⯈嬡◸屧悥楣檷ց㓫锟ꌄ屧悥䉄묰둛璇猩噻㳴ꯗ猩朮㳴ⷈ朮녕侅趵ENSMP 6046
TEKTITE: "Libyan Desert Glass"

Western Desert, Egypt
Collection of the Mineralogy Museum of Mines Paris – PSL (ENSMP 6046)

楣갴焪裞曗ꇕ楣갴焪䰤⩴⪴⾕㏔ⷂ峒䉤稍◸䈤册䬕⿫㳍ꓟ龔ⶤ覬㹺ꓟꟴ䉄묰둛璇猩噻㳴ꯗ猩朮㳴ⷈ朮녕侅趵ENSMP 15675
TEKTITE: Moldavite

Lhenice, Prachatice District, South Bohemian Region, Czech Republic
Collection of the Mineralogy Museum of Mines Paris – PSL (ENSMP 15675)
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              CONCLUSION

ꄻ嫙䱳筻猩朮溸偳♧┞㗋ꚧ齈焪✑篚㴋溸ⵋ㳴
䧯⮖儱然ꐨꚧ儱沖♂┞甦掀䩘⺪斬溸㸅焪箍ꚧ齈
焪⹱甭㲷鮭焪儱ꚧ齈焪溸⿣甦▇┞㎌⪼冘檇Ⰷ
ꄠ糊侒稼笷冘⩱㹐⺇榓㸅ⵟ婜ꁺ播脯㐃耙閑♧
㜾ꚧ齈焪▢㸫ꚧꓭ㻏气氘鱏詈ꬨꞇ✑氠 

1817䌑ⵋ㳴㵶笵 ·㞿⺜偅杆 ·ꮣ껈䖎卅J oha n 

August Arfwedson㐃橱⪿溭槁ꚧ⩧筷╒㸡⪼⾀
⻐掿րlithiumց⺅蔦䉤蓽㲼䓫րlithosց䟩䭱ր焪
꾁ց㐃◧舀◧ꄾ溸槁♣┿汔╚ꚧ錻䏼峅䥧氠偠꒜
跪ꆽ齾茥徏⾕괐㲳氘⿣ⷂ耙嵍亍劕槊劆㝕溸
ꚧ趵ꓪ播脯憭嵍䕞沖㐍挪䧯㽓╚溸ꚧ齈焪䳀⺅ꚧ
㎌脯䧯掿ꚧ溸睙┞㝕气氘㏔㐃괜寛傽漩嫞⮘溸ꚧꓭ
㻏䉗㖪✆劕ꓨ锣㐍⛻
㸫ꚧꓭ㻏溸괜寛㐃茥徏龞㒘侓瞭┬傽漩끼ⶬ掿ꚧ
猩氘噻溸㙨ꩾ⾕ⱁ偈䳀❵◗ꓨ锣溸塎ꆲ籮戀㳴㵶
꽑劻槊㸫ꚧꓭ㻏溸괜寛㐃勑❔ⶥ䌑㸡㝕䋀㙨Ⲏ
40⠩ꚧ猩㸫偠괐ⳛ黆册ⵋ♧蔸㷞槁⺪䭧纭ꆽ
齾⺪額┯⺪䧶罽
猩朮㸫槁♣☆ꄾ⾕璇䪫ꅾ婢蔸ꬨꓨ锣㐃勑❔儘갿
Ⳡ䱳㸡劋纉纭㐃㝛갅笢⪼♒鉿儘⾕㸰鉿儘㸩䪨偈猩
趵鵕┪䱳寛㸅鬷猩朮魗徏溸摿潍偳ꄭ 

This exhibition’s journey through minerals draws 
to an end with spodumene, a lithium silicate that is 
highly sought after today. Its pink, transparent gem 
variety known as kunzite is popular with jewelers. 
However, in addition to its aesthetic appeal, 
spodumene is also crucial for lithium production. 

Discovered by Johan August Arfwedson in 1817 in 
Sweden, lithium has proven to be a vital material for 
our interconnected world. Derived from the Greek 
lithos, meaning stone, lithium is widely utilized in 
medicine, transportation, energy, and electronics. 
While South America boasts the largest lithium  
reserves, Australia stands out as the leading 
producer of lithium found in spodumene within 
magmatic rocks. This underscores Australia’s 
important role in meeting the escalating global 
demand for lithium.

This increasing surge in demand for lithium, driven 
by energy transition policies, presents significant 
opportunities for growth and innovation in the  
industry. Economists predict a substantial rise  
in lithium demand, with estimates indicating a  
40-fold increase in the next decade. Without 
lithium ores, the development and widespread 
adoption of electric vehicles, a key component of 
sustainable transportation, would not have been 
achievable.

Minerals play an indispensable role in modern  
travel and technological advancements. In the  
future, interplanetary expeditions will likely seek 
out new deposits on planets and asteroids in our 
solar system, in an endless quest for treasured  
mineral resources.

ꚧ齈焪�箍ꚧ齈焪ꮣ㶡寽Ⲝꓧ偅㑝Mawi䉄묰둛璇猩噻㳴ꯗ猩朮㳴ⷈ朮녕侅趵 (ENSMP 16596)

SPODUMENE: Kunzite
Mawi, Nouristan, Afghanistan
Collection of the Mineralogy Museum of Mines Paris – PSL (ENSMP 16596)
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This impressive flat mineral is called spodumene.  
It displays an almost perfect shape, belonging to 
the monoclinic crystal system.

When a spodumene is pink or light purple in color, 
such as the one shown in the display, it is referred 
as kunzite. This variety is well known to expert 
jewelers thanks to its applications in jewelry. It was 
named after George Frederick Kunz (1856–1932), 
Tiffany & Co.’s chief jeweler and a renowned mine-
ralogist, who first described kunzite in 1902.

Spodumene is a lithium and aluminum silicate and 
one of the main lithium ores.

ꄻ㗋┯⻎⭡꼹溸㝕䌐卆䓺猩焪⻐掿ꚧ齈焪㻏ㅠ倩
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甭掿箍ꚧ齈焪箍ꚧ齈焪䊬錻氠偠榓㸅ⱁ✑㎌脯
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ꚧ齈焪箍ꚧ齈焪ꮣ㶡寽Ⲝꓧ偅㑝Mawi䉄묰둛璇猩噻㳴ꯗ猩朮㳴ⷈ朮녕侅趵ENSMP 16596
SPODUMENE: Kunzite

Mawi, Nouristan, Afghanistan
Collection of the Mineralogy Museum of Mines Paris – PSL (ENSMP 16596)

SPODUMENE: 
Kunzite
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The history of the Mineralogy Museum of Mines Paris 
- PSL is closely linked to that of the École des Mines. It began 
on March 19, 1783, with a decree from King Louis XVI’s Council 
of State. The Mineralogy Cabinet was transformed into a 
veritable collection when René-Just Haüy was appointed its 
first curator by decree on July 1, 1794. It was stipulated that 
it should “contain all the productions of the globe and all the 
productions of the Republic, arranged in order of locality”. 
Over time, the collection was enriched by purchases, donations 
and harvests from famous geologists such as Sage, Werner, 
Brongniart, Berthier, Dufrénoy, Daubrée, Mallard and many 
other great scientists and modest amateur collectors.
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A showcase for the Earth’s wonders 
in the heart of the Hôtel Vendôme.

The École des Mines moved into the Hôtel  Vendôme 
in August 1815. It was not until the mid-19th century 
that the collection was arranged and displayed in 
Hungarian oak cabinets and display cases. This 
collection of enfilade rooms and furniture has been 
preserved in its original configuration (1850 to 
1856).

One of the world’s finest mineral 
collections.

The museum boasts one of the world’s largest 
systematic collections, with 100,000 samples 
in the collection and 5,000 on display, including 
over a thousand species on show. Visitors will 
discover samples that are the fruit of over 200 
years of research, sampling and inventorying 
the mineralogical diversity of the Earth and 
the Universe. Not only minerals, but also gems, 
rocks, meteorites and a few artificial crystals 
are presented to the public in this historic, 
internationally renowned museum.
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Mineral resources and new materials

This museum is not just a conservatory of species 
and a showcase for the beauty of the mineral world; 
it is also a place for research. In recent years, more 
and more industrial uses have been discovered 
for the elements contained in minerals. New 
technologies call on rare earths and elements. 
For example, tantalum and germanium are used 
to manufacture cell phones, photovoltaic panels 
and special steels for the aerospace industry. It 
is therefore necessary to revisit all the deposits 
that are being or have been exploited, in order 
to understand their potential and richness with 
regard to these new uses. Mineral collections thus 
become veritable data banks, which researchers 
analyze to define strategies for acquiring and 
exploiting mineral resources. This brings us back 
to the role of collections ascribed to them during 
the revolutionary period.

              ABOUT THE MINERALOGY MUSEUM OF MINES PARIS - PSL
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© Kevin Mak, courtesy of Sou Fujimoto Architects
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Established in 2012 with the support of  
Van Cleef & Arpels, L’ÉCOLE, School of 
Jewelry Arts aims to introduce the public 
to all aspects of jewelry culture.

It is an initiation school, open to everyone, with no 
special prerequisites. L’ÉCOLE targets complete 
beginners as well as enlightened amateurs, collectors 
and those with a curiosity for the world of jewelry. 
Since its creation, L’ÉCOLE has already welcomed 
more than seventy thousand students, from some 
forty countries, aged from 18 to 83 years old. 

L’ÉCOLE offers courses in three major fields: the 
history of jewelry, the world of gemstones and the 
savoir-faire of jewelry-making techniques.

Courses are taught every month by a group of 
passionate teachers, art historians, gemologists, 
jewelers and artisans. Classes last from two to four 
hours and are taught by two teachers with between 
six and twelve students per group, in an effort to 
provide optimal learning conditions. The aim is 
to foster conviviality, exchange and sharing. The 
program is tailored to each student and everyone is 
free to choose one or more courses, based on their 
interests and motivation. 

The classes are practice-based. The students 
experiment with gestures, skills and tools, guided 
by their teachers. In art history, they have the 
privilege of admiring antique jewelry from L’ÉCOLE 
collections and in the gemology classes, they can 
observe the different stones using the instruments 
of the gemologist. 

L’ÉCOLE also offers other activities: free and 
monthly live online conversations, book publishing, 
exhibitions. Six creative workshops were created 
for children and teenagers.

Welcome to L’ÉCOLE Asia Pacific, 
School of Jewelry Arts
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L’ÉCOLE now has five locations 
around the world:

Two in Paris, one in Hong Kong, one in Shanghai 
and one in Dubai. In Paris, L’ÉCOLE’s historic 
campus is located in a private mansion called the 
Hôtel de Ségur, built at the beginning of the early 
18th century by architect Jacques V Gabriel. It 
is a stone’s throw from the Place Vendôme, the 
historical heart of the French jewelry universe for 
over a century. Its second Parisian home is located 
in the Hôtel de Mercy-Argenteau, one of the few 
18th century buildings preserved on the Grands 
Boulevards.

A second school opened in the fall of 2019 in Hong 
Kong, in Western Kowloon, right in the heart of the 
design district, in an airy, light-filled space designed 
by Japanese architect Sou Fujimoto.

In the fall of 2023, L’ÉCOLE extended its presence 
in Asia and in the Middle East with the opening of 
two new campuses. In Shanghai, L’ÉCOLE chose the 
Twin Villas as its home, a neoclassical building that 
is a symbolic landmark in the historic Huaihai Road 
neighborhood – also well-known as the “Oriental 
Avenue des Champs-Élysées”. In Dubai, place of 
cultural effervescence and a popular destination 
for contemporary art lovers, L’ÉCOLE opened its 
doors in D3 Design District.

Moreover, since its inception, L’ÉCOLE regularly 
travels abroad, in Europe, America, Asia and the 
Middle East, for talks, exhibitions or travelling 
course programs that can last one to three 
weeks. L’ÉCOLE, School of Jewelry Arts therefore 
contributes to the promotion and visibility of 
jewelry culture on an international scale.
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To go further
To pursue your journey in the heart of minerals, come and learn about the fascinating 
world of gemstones at L’ÉCOLE, School of Jewelry Arts.

The courses of L’ÉCOLE,  which combine geology, gemology and know-how will make you 
understand the stupefying creation process of gemstones at the center of the Earth and 
teach you how to handle and recognize them.
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Become initiated into Gemology 

Where and how do crystals form? What are the 
different varieties of gems? 

During this course, you will discover the origin of 
gemstones, their great variety and the different 
techniques used to extract and collect them. You 
will then learn about the development, goals and 
the various stages in cutting and polishing, as well 
as the evaluating techniques for gemstones.

Finally, to concretize what you have been learning, 
your teachers will guide you through three hands-
on experiences, during which you will manipulate 
and observe the stones using gemologists’ tools.

Practical Information
Number of participants: 12 maximum
Duration: 4 hours
Teachers: 2 gemologists
Language: English or Cantonese
Price: HK$ 2,000 / person

      ABOUT L’ÉCOLE ASIA PACIFIC, SCHOOL OF JEWELRY ARTS
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             JOURNEY WITH MINERALS

ꤧ⯂㸅焪 RECOGNIZE
THE GEMSTONES

䱳筻㸅焪㳴ꀦ⯂楻鬷㸅焪
ꄠꇅ阴絋閑㷍䪫䈳◗闋㸅焪㳴㵶溸䈰⪾䧯掿窣ꄾ
㸅焪㳴溸㸅焪侅趵㵶 

䫌⪜긋⭡楻鬷㸅焪䉗㖪虝䔅纋筫溸┿汔䭇峪㏔袍
♒婣ꓧ偅ꓧ躗ⷒ䬕杆筋册Ⳗ【⡡嬡◸峒【㝕㳴肭
㠂✇⮖ꀦ┯⻎㸅焪溸䈼沍⩰氠舸濤閑㷍㸅焪播䕁㠂
㸢㵶┞埞❈氠㸢噻䈰⪾䭇侒㝕ꡙ䫐㸚⧩⩱⧩
㝙 

㷞氠魗阠
☭俪12⻐ 兎俪4 㸰兎  㸮䊘2⛻㸅焪㳴㵶 靤阌蝡靤窏靤 魁氠嬓⛻䋲2,000⩧

Familiarize yourself with gemology and how 
to identify the gemstones 

Like a specialist, become comfortable with the 
gemologists’ tools and train your eye in order to 
become a connoisseur. 

During this course, let yourself get transported 
into the ambiance of the great precious stone 
markets—Chanthaburi in Thailand, Ratnapura in 
Sri Lanka or Bogota in Colombia. You will learn to 
distinguish a group of different gemstones, which 
can seem very similar to the uninitiated. You will 
also observe stones with your naked eye and then 
with the professionals’ instruments: hydrostatic 
scale, refractometer, polariscope, and specific 
gemologists’ scale.

Practical Information
Number of participants: 12 persons maximum
Duration: 4 hours
Teachers: 2 gemologists
Language: English or Cantonese
Price: HK$ 2,000 / person
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