Au, Ag, PGE (Pt), diamonds,
beryl group: emeralds, aquamarines,
corundum group: rubies, sapphires
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2 mince, klenoty, zubarske materialy, elektronika,
reflexni povrchy skla, folie na zlaceni

> svetova produkce
(1990): 2050t




1. China: 276mt

2. South Africa: 272mt

3. United States: 255mt (estim)
4. Australia: 251mt (est)

5. Indonesia: 171mt (est)

6. Peru: 167mt

Major Producers

7. Russia: 4.9mt (est)

8. Canada: 93mt

9. Papau New Guinea
10. Ghana

Other:

TOTAL: 2444mt (2007)

http://www.indexmundi.com/minerals/?product=beryl&graph=production

China

N A

1990 Mine Production

Former USSR -

South Africa
26.4%

United States I

2012

Major Consumers
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Rank Country/Region Gold production (kilograms)

World 2,700,000
Al { _ China 370,000
2 _Australia 250,000

2012 = 3 United States 230,000
" 4 Russia 205,000

T 5 SouthAfrica 170,000

"6 _ Peru 165,000

"W Canada 102,000

Indonesia 95,000
Uzbekistan 90,000
Ghana 89,000
Mexico 87,000

Rest of the world 847,000



http://en.wikipedia.org/wiki/China
http://en.wikipedia.org/wiki/Peoples_Republic_of_China
http://en.wikipedia.org/wiki/Australia
http://en.wikipedia.org/wiki/Australia
http://en.wikipedia.org/wiki/United_States
http://en.wikipedia.org/wiki/United_States
http://en.wikipedia.org/wiki/Russia
http://en.wikipedia.org/wiki/Russia
http://en.wikipedia.org/wiki/South_Africa
http://en.wikipedia.org/wiki/South_Africa
http://en.wikipedia.org/wiki/Peru
http://en.wikipedia.org/wiki/Peru
http://en.wikipedia.org/wiki/Canada
http://en.wikipedia.org/wiki/Canada
http://en.wikipedia.org/wiki/Indonesia
http://en.wikipedia.org/wiki/Indonesia
http://en.wikipedia.org/wiki/Uzbekistan
http://en.wikipedia.org/wiki/Uzbekistan
http://en.wikipedia.org/wiki/Ghana
http://en.wikipedia.org/wiki/Ghana
http://en.wikipedia.org/wiki/Mexico
http://en.wikipedia.org/wiki/Mexico
http://en.wikipedia.org/wiki/China
http://en.wikipedia.org/wiki/Australia
http://en.wikipedia.org/wiki/United_States
http://en.wikipedia.org/wiki/Russia
http://en.wikipedia.org/wiki/South_Africa
http://en.wikipedia.org/wiki/Peru
http://en.wikipedia.org/wiki/Canada
http://en.wikipedia.org/wiki/Indonesia
http://en.wikipedia.org/wiki/Uzbekistan
http://en.wikipedia.org/wiki/Ghana
http://en.wikipedia.org/wiki/Mexico
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Golg Systems - magmatic

INTRUSION RELATED GOLD SYSTEMS

MAGADAN GOLD PROVINCE
150M.
* oz Donolin Creek
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—. Sarylakh tAIaska} M on emi HurJ!L

URIFEROUS PROVINCE
(NKAP) +30Moz
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GOLD PROVINCE
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Tantahuatay

{ Kainantu _ , MARICUNGA GOLD BErS “GREATE&EALT:PLANO /
Kidston/Ravenswood ' e RD';‘:_I'_:?F‘A ORIENTAL

{QLD)

o]
\ - Refugio i _ 7 Capillitas
Mount Morgan/Rawdon y : Cerro Casale
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2 metamorfogenni: zilniky, vtrousené rudy, v cernych bridlicich nebo zelenych bridlicich,
kovnatosti 6 - 20 g/t
(Witwatersrand (JAR), Homestake (USA), Muruntau, Suchoj Log (SNS), Kalgoorlie
(Austr.), Kirkland Lake (Kanada)

o Zily, zilniky: Casto s kiemenem, teluridy, 4-25 g/t, 10% svét. zasob, 10-15% svét.
produkce (Mother Lode, Cripple Creek - USA, Kolar - Indie), rizné vazby na
magmatické procesy

> porfyry ores: 0,1-6 g/t
7-10% sveét. zasob, 10-15% svét. produkce, Panguna (Papua-Nova Guinea),
Chuquicamata, El Teniente (Chile)

o aluvia, plazové akumulace, eluvia: 300-1000 mg/m3
10-15% svét. zasob, 15-20% svét. produkce, Lena, Kolyma, Amur, Tuora Tas, Ural,
Bendigo-Ballarat (Austr.), Nome, Kalifornie (USA), Serra Pelada, Tapajos (Brazilie),
Rio Cuca (Kolumbige)
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A historic drill core from the Serra Pelada open pit was only recently assayed and has spectacular gold, palladium, and
platinum grades over a 43-m-depth interval (4,709 g/t Au, 1,174 g/t Pd, 204 g/t Pt). The Au-Pd-Pt mineralization in a
bonanza-grade interval (54.5-55.0 m @ 132,000 g/t Au, 11,400 g/t Pd, 359 g/t Pt) consists of coarse-grained, up to
several centimeter-large, dendritic palladian gold aggregates (Au,Pd) with abundant inclusions of guanglinite (Pd;As),
"stibio-guanglinite” (Pd;[As,Sb]), sudovikovite (PtSe,), palladseite (Pd,,Se,s), and an unnamed Pd-Pt-Se alloy. The
palladian gold aggregates are often coated by goethite and are embedded in a powdery, ferruginous, clay-rich matrix
with fragments of vein quartz. Iron and manganese oxides occur as vug fillings in palladian gold and are associated
with native palladium and Pd-oxygenated compounds.

The near-surface bonanza palladian gold mineralization is part of a larger, deeply weathered, hydrothermal system
which, in deepest drill holes (>300 m), has a relict sulfide assemblage with a variable degree of overprint by iron
oxides, sericite, and kaolinite. The deep system still has gold, palladium, and platinum grades in the g/t range and
displays erratically high contentsin light rare earth elements, bismuth, and selenium. Drill core samples from
intermediate depth (157-275 m) are high in gold, palladium, and platinum and show a very pronounced bismuth
enrichment, as well as enrichment in iridium, mercury, rare earth elements, uranium, copper, and lead. The shallow drill
core is extremely enriched in gold, palladium, platinum, mercury, and manganese.

The occurrence of gold dominantly as an Au-Pd alloy, the abundant selenide and arsenide inclusions in palladian gold,
and the characteristic mercury signature point to an origin of the near-surface bonanza ore from a sulfur-deficient
hydrothermal system, with apparently only minor supergene precious metal enrichment.

A. R. Cabral, B. Lehmann, R. Kwitko, C.H. Cravo Costa:

The Serra Pelada Au-Pd-Pt Deposit, Carajas Mineral Province, Northern Brazil: Reconnaissance
Mineralogy and Chemistry of Very High Grade Palladian Gold Mineralization

Economic Geology; August 2002; v. 97; no. 5; p. 1127-1138; DOI: 10.2113/97.5.11270
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Gariﬁpeiros retiram ouro do buraco de'Serra Pelada,
no estado do Par4, ha serra dos Carajas. ﬁ){irabalho
duro a procura do precioso metal teve seu auge de
extragao manual no inicio da década de 1980.

Foto: Vidal Cavalcante/BRimagens
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Lozisko Hisinkari, Kjusti, Japonsko

kifemenna Zilovina s aduldrem, vazba na mladé, Casto plio-pleistocénni az recentni
vulkanické aparaty, ukladani elektra v prubéhu varu pomérné malo salinnich fluid
jejichz ptevazujici slozkou jsou meteorické vody, rozsahlé premény hornin, apikalni
casti intruze jsou zakladem konvektivni hydrotermalni bunky

obsahy Au: primérna kovnatost 50 g/t (25-70 g/t), celkem 260 t Au, nejbohatsi
vzorky maji az 7920 g/t Au a 57100 g/t Ag

tondz: 5,5 Mt rudy ve tiech dilCich loZiskach

Hishikari, Japan

LS Epithermal

Hishikari vein
*_\ Age: 1.25 - 0 million years

Veins in sediments and

o - overlying volcanics
Sanjin deposit

- ) Sample locality -
Average grade: : — —= PN (Hosen-1 vein) »
Honko-Sanjin: 63 g/t Au : B # %
i L.$ y 2 ¢ it
Yamada: 25 g/t Au = ST /. fto Pyroclastic Flow
Hannyaji Welded Tuff

" | Shishimano Dacites

Hishikari Lower Andesite
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Champagne Pool, Waiotapu geothermal system, New
Zealand. Neutral-pH hot spring rimmed by sinter with
orange As-Sb-Au-Ag-Hg-Tl-rich precipitates. Boiling
of the deep liquid during ascent causes gold to
precipitate in quartz veins

i

High-grade (70 g/t gold), low-
sulfidation quartz-adularia veins,
Hishikari deposit, Japan (photo by
Sumitomo Co.), epithermal
hydrothermal veins.
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Kremnica, ...

Mexiko (AQ)

Polybasite, [Ag9CuS4]
[(Ag,Cu)6(Sh,As)2S7], Chispas
Mine, Arizpe, Mun. de Arizpe,
Sonora, Mexico. Overall
specimen is 3 cm across.
Wendell Wilson photograph.

Au-Ag Mine Districts and ™

DN d N -

Projects Along The

Sierra Madre

Dolores (Au-Ag bulk)

La Colorada (Au-Ag bulk)

m::f:;‘&?:,m Los Azules

El Sauzal (Au-Ag bulk)

Topla (Ag-Pb-Zn veins)

La Cienega (Ag-Au veins)

Guadalupe de Los Reyes (Ag-Au veins)

Bacis (Ag-Au veins)

Tayoltita (Ag-Au voins)

Bolahos (Ag-Au veins)

Guanajuato (Ag-Au veins) Pacific Ocean
Pachuca (Ag-Au veins)

San Sebastian (Ag-Au veins)

La Colorada, Zac (Ag-Pb-Zn repl)

San Martin (Cu-Pb-Zn-Ag, skn) 0
Rosario (Ag-Au, veins)

Colibri
= = .

4 Esperanza

Gulf of México

Mexico City

e

400 km

Guanacevi (Ag-Pb-Zn veins) L —



https://cz.pinterest.com/pin/305822630931587924/
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typ: Au-porfyrovée lozisko

Schematicka geologicka mapa stratovulkanu Javorie. Vysvetlivky:
1. Kvartér; a, aluvidlne sedimenty; b, proluvialne sedimenty. 2.
Pliocénne sedimenty (Strky, piesky). 3. Vrchna stratovulkanicka
stavba — Javorska formacia (Sarmat); a, dajky andezitov; b,
efuzivny komplex (lavové prady pyroxenickych a amfibolicko-
pyroxenickych andezitov; ¢, hyaloklastitové brekcie; d, proximalna
zona stratovulkanického komplexu (lavové prudy, blokové a
pyroklastické prady); e, hrubozrné a blokové epiklastické
vulkanickeé brekeie; f, epiklastické vulkanické brekcie,
konglomeraty a pieskovce distalnej zony. Stredna stratovulkanicka
stavba (Vrchny baden): 4. Intruzivny complex Kalinka a Kral'ova
(diorit, kremenny diorit a andezitovy porfyr). 5. Extruzivny a
intruzivny complex Lohyia; a, extrazie amfibolicko-biotiticko-
hyperstenického dacitu; b, dajky hyperstenicko — amfibolického
andezitu; c, extruzie ryodacitov. 6. Syronska formacia; a, extruzivne
domy (pyroxenicko — amfibolické andezity a amfibolicko —
pyroxenické andezity; b, hrubozrné epiklastické vulkanické brekcie.
7. Blyskavicka formacia; a, 1avové prady pyroxenického andezitu a
bazaltického andezitu, hyaloklastitové brekcie; b, prepracované
hyaloklastity. Spodna stratovulkanicka stavba (Stredny baden): 8.
Starohutska formacia; a, stratovulkanicky komplex (lavové prudy,
pyroklastické a epiklastické vulkanické brekcie); b, blokové a
popolové pyroklastické prudy; c, epiklastické vulkanické brekcie,
konglomeraty a pieskovce distalnej vulkanickej zony. 9. Vulkan
Lysec; a, pyroxenicko-amfibolicky andezitovy tholoid; b,
pyroklasticky a epiklasticky kuzel proximalnej zony. 10.
Hydrotermalne alterované zony; a, zony argilitizacie; b, sekundéarne
kvarcity. 11. Predterciérne podlozie; a, mezozoické sedimenty; b,
horniny krystalinika. 12. Zlomy; a, zlomy ohranicujuce
vulkanitektonicku depresiu; b, zlomy



http://www.emed-slovakia.com/stranka_data/subory/javorie-geology-1024.jpg

sielyweh=1

/

—
-_—

-

I

VYSVETULIVKY

Ozcal Au oY) w msbroblokoch
Tvelenmg Oeadtintiche) mwiody

Pt cona Tata $004T.02.

Suradabiive the UTM Gk 4 M 34
o o st wof TTER (3 pavata )

- Wiy i

P v ety v Bhohons 300 - Liwi 3 378 B0




I z |

Bielyvrch -zasohy

Vysledky prvych dvoch etap loziskového geologického prieskumu boli
zhodnotené koncom roku 2007 v internej sprave s odhadom zasob
porfyrovych Au rud. Na lozisku sa odhadlo celkove 110,45 Mt rudy po
uroven 0 m n. m. od povrchu, z toho 44,03 Mt bilan¢nej rudy s obsahom 0,98
ppm Au a hodnotou okrajovej vzorky 0,25 ppm Au.

Na lozisku sa odhaduje bilan¢nych resp. vytazitelnych
zhruba 20-25 ton zlata. ZvySok zasob sa nachadza v
nebilan¢nom vyvoji, inak povedané, nie je ich mozné za
sucasného stavu ekonomicky vyt'azit.

Z4soby Au-porfyrovych rid podla schvéleného vypoctu zasob:

l. Bilan€né zasoby
Kategoria zasob Tonaz (tis. ton) Priemerna kvalita (g/t)
/-2 17 031 0,820
Z-3 14 497 0,760
/-2 + Z-3 spolu: 31 582 0,792
ll. Nebilancné zasoby

Z-3 108 742 0,508



Os, Ir, Pt, Ru, Rh, Pd

pouziti: katalytické konvertory (katalyzatory, hl. Pt, Pd a Rh) v
autech prevadi uhlovodiky, NOx, CO na méné Skodlivy CO,, N a
H,0, elektricky a elektronicky prumysl, zubni a medicinskeé
aplikace, vzacné Sperky (Pt)

1) magmaticka loziska, likvacni typ: Bushveldsky komplex
(Merensky Reef, 3-20g/t PGE), Sudbury (nizsi koncentrace), Norilsk

2) Cerne bridlice (Cu-nosné biidlice)
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http://www.mineralminers.com/images/sapphire-blue/gems/sblg125.jpg
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$10200

do 5/2008

$ 12 400

Vyvoj ceny brouSenych
brilianta - kulaty briliant
1.00ct VVS,-F

Unikatni 603 karatovy bily diamant "Lesotho
Promise" byl prodan za 12,36 milionu dolart.
Po planovaném vylepSeni by se jeho cena méla
vyhoupnout k 20 milioniim dolarti. Nélez 2006.
Zdroj: Reuters
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http://www.ajediam.com/Diamonds_Prices_Diamonds_Ratings.html
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Ohchod se sperkovymi diamanty

Se 75 % diamantti obchoduje DTC — diamond trading corporation.

Zpravidla se 10 x rocn€ drazi v Londyné — prodej na brouseni, permanentni pfistup ma pouze 150 lidi —
nejvyznamejsi brusi¢i a obchodnici.

CSO — central selling organization (patfici pod kartel De Beers) kontroluje drazby, rozdé€leni podle velikosti, tvaru,
Cistoty, atd. do vice nez 5000 grup.

25 % - prodej na otevieném trhu v Antverpach a pfimo vyrobciim v centrech primyslu s diamanty :

Antverpy - ptfevazné stiedné velké, kvalitni kameny, tradicni zpracovatelske technologie.

New York - nejvétsi a nejkvalitnéj$i kameny (surovina).

Tel Aviv - prevazné stfedné velké, nejkvalitnéj$i kameny, nejmodernéjsi zpracovatelské technologie.

g

3

Rapaport
Diamond

Faire
LIS
South Affua P et la‘mﬂﬂl

z

Report

Millions of carats

i1 ST ULEL LI Lk

| SRL

Lt




giamantonosneitereny

Cratons
> 15600 Ma old

Non-diamondiferous
kimberlites and lamproites
A Single intrusive body
0 Province
Diamondiferous kimberlites
and lamproites
A  Single intrusive body

@® Province (size of circle indicates
approximate economic importance)

Fig. 9.1 Distribution of diamondiferous and non-diamondiferous kimberlites and lamproites.
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tektonicky aktivizované kratony
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inset) in 1895.
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> Cejlon

Cr, Ti — méni barvu na jiné nez
cervené odstiny

IR optické komponenty, krystaly - hodinky,
elektronika, vysokotlaké komory pro
spektroskopii, elektronika

1.24 carat Ceylon Blue
Sapphire Gem

Be,Al,(SI0;),
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beryl na kalcitu

, Borbur, Boyaca Colombia

Mina La Pita
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Drahe kameny v CR

Pyroponosna VItavinonosna Ostatni drahée
hornina: hornina: kameny:

1 Podsedice 6 Locenice 9 Bochovice
2 Vestrev 7 Besednice 10 Rasov

8 Vrabce-Nova

3 Linhorka-Stare Hospoda

4 Podsedice-
Dremcice

5 Trebivlice



