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GEN ETICKA KLASIFIKACE
LOZISEK (upraveno podie Rozloznik et al. 1987

Série Skupina Typ Formace
likvaéni Cu-Ni + PGE
magmaticka protomagmaticka Cr, PGE, C, Ti, REE
hysteromagmaticka |Cr, Ti, magnetit-apatit
jednoduché pegmatity| kiemen-zivec-slida
pegmatitova metasomatizované |\ BS: Nb-Ta’, S, Us
pegmatity Th, Au, drahé
kameny
karbonatitova REE
Endogenni skarnova 75l (O, [Pl
Co, Sn, Mo, U, ...
hydrotermalnich I pititova Nb-Ta, Zr, U, Be, ...
metasomatitu greisenova Sn-W, Mo, Be, Li
porfyrovych rud Cu, Mo, U
plutonicka Au, S”’ W, Mo, Cu,
U, Ni-Co, Sb, ...
hydrotermalni  |subvulkanické oo & ARG

Pb-Zn, Hg-Sb, Cu,

vulkanoexhalacni S, B
subaericks Lkrustalni travertin, sintry
] pitna, léciva, primyslova voda
Endo- ) SelEEg Ol geotermalni energie
exogenni L Fe (Lahn Dill), Mn, Cu+Pb-Zn+Au-
vulkanosedimentarni .
. Ag (kyzoveé formace)
submarinni —
hydrotermalné Cu-Co, Cu, Pb-Zn + Ag,
sedimentarni kovonosné jily
mineralizace hydrogenni:
Exo- infiltracni |V piskovcich U, Cu red beds
endogenni v karbonatech S, sadrovec, P
v kaustobiolitech U, Ge, P
ryzoviska Sn, Nb-Ta, W, diamant, pyrop
reziduani kaolin, bauxit, Fe, Ni-laterity, ...
zvetralinoval p o1 myrolyticka bentonit
. . |druhotné oxidické a sufidické
supergenniho obohaceni Ay
Exogenni L Au, Pt, diamant, Sn, Ti, Zr, Au-U,
klasticka o .
stérky, pisky

sedimentar
ni

chemogenni a
biochemogenni

evapority, karbonaty, silicity

organogenni

karbonaty, silicity, fosfority
kaustobiolity

teletermalni .
fluorit
kontaktné ’ Fe. Mn, V. ...
metamorfovana
kontaktné kontaktné
metamorfogenni  |metamorfni: viz skarny
‘E metasomaticka grafit, smirek,
o termometamorfni andalusit
S regionalné Fe, Mn, kyzové
E metamorfovana formace, ryzoviska
S regionalné
© 7
s regionalng metamorfni:
= . |restity grafit, sillimanit,
metamorfogenni . N ..
pegmatity azbest kiemen-zivec-
metasomatity slida  viz skarny
metamorfné Vviz hvdrotermalni




ZVETRALINOVA LOZISK




ZVETRALINOVA LOZISKA
azana na nejsvrchngjSi cast zemskeé Kury, kde
‘ podléhaji mechanickému a chemickému zveétravani }

RYZOVISKA REZIDUALNI ] HARMYRO </ ] FOZISKA™
(ROZSYPY) L OZISKA L OZISKA ‘ SUPERGENNIHO
TEZKYCH A . LOZISKA KAOLINU | [ LOZISKA BENTONITU ] | ;l ” ;IEES i'g:‘l |;| u |

L INERTNICH ) FOZ1S =

LOZISKA KOVU ?tozﬁj?gu—mt e

 LOZISKA BAUXITU




RYZOVISKA (ROZSYPY)

| ELUVIALNI | | DELUVIALNI |

| MINERALY | | Kovy | ' LOZISKA |
Tatittmenit, magnetit, ~ [_zlé 0.  diamanty ]— JAR ]
zirkon, monazit, PGE | . |
uraninit, kasiterit, ) ’ .
g kovy \ (Au), Ural (P&\ngene (Nb- )
chromit, granaty, =

[ Seské stfedohofi (pyrop), b
PodkrkonosSi (achat)

mineraly




REZIDUALNI LOZISKA




REZIDUALNI LOZISKA

Wmemlc € zvetravani silikatovych nebo karbonatovyc
hornin.

[Akumulace nepohybliveho rezidua Al, Fe Ni ]
a Si

[ Odnos Na, Ca, K, a Mg. ]

[ Hlavni Taktory: klima, morftologie, matecna ]
hornina

[ Tvori pokryvy nebo akumulace v ]
depresich

o CRE] g [
KAOLINU ATER o Al-BAUXITU | AZISK A




LOZISKA KAOLINU

[ Kaolin » smés kaolinitu, kfemene, muskovitu, nezvétralych Zivcu a ]
biotitu

oblasti humidniho klimatu a mirné& kyselého in situ kaolin kaolinitic clay

ey s (china clay, (ball clay, plastic kaolin,
TSt primary kaolin) "secondary kaolin")

aAlSIzVg + 9 M0 + — Al91,0;5 gt 2Na+t :
4 H,SiO, .

— . __— transportation
Pozitivnim faktorem muze byt pfitomnost sulfidu erosion
[ » jejich oxidaci vznika H,SO,. \

weathering KAOLIN
sedimentation

\dlIOUOVd AU
. . y + +
Znojemsko + ¥ 4 T+ +
 Bina Analic © + GRANITE KAOLINITIC CLAY —
u + + —_———
+ 4 & + 4 T

Schmitz et al. 2011



LOZISKA Fe LATERITU

vodnaté Fe-alumosilikaty (nontronit) Ni, Cr,
Co

U,

Z vl V4 V4 II L I 4 I II I L I 4 I

hornin zejména v oblastech tropického
- klimatu- 7

~

Pozice spiSe ve svrchnich Castech
lateritd » nizka mobilita Fe.

CR: Lukavice
Svét: Brazilie, Indonésie, Australie

Da Silva & Da Costa, 2020 -‘"\, W7 —‘f /"“-._.

surface

iron oxide cap

nodular iron oxides

iron-rich residual

laterites

limit of separation
of nickel with
residual iron

altered peridotite
— and nickel
concentration

} fresh peridotite
© 1999 Encyclopadia Britannica, Inc.

Weathering and leaching start: Oxidation of magnetite:
~70Ma (Vasconcelos ef al. 1994) 4Fe,0,+0 —ln»r;‘»F.g?c]1

downward migration
of released nickel

: ; J >mpl
. i H4SIO4 psh-. '. ;
‘ meteoric H.O IEEEhEd mafic

sills

Ore formation and dissolution of [EI GOET.NIE is formed via solution:
magnetite Fe,+AL"+2H,0 — [Fe, , ALJOOH + 3H'

A% gt ‘ﬁj
> mpl P > mpl
weathered @ 0

!

mafic
dike 'mk'}\cf:s‘

7 el o &




LOZISKA Ni-Co LATERITU S S—

nodular iron oxides

iron-rich residual

laterites
limit of separation

of nickel with
residual iron

1\

altered peridotite

— and nickel
= - concentration
Ni-hydrosilikaty (garnierit, Ni-chlorit, Ni-
anathit) ¥ _J
HUULI IILI.
- \ s Ul } fresh peridotite
vy 7z s 7 . , - of released nickel
Zvétravani ultrabazickych hornin.
) g © 1999 Encyclopadia Britannica, Inc.
( . 757 - v s ) i > oetal
Pozice spiSe ve spodnich ¢astech fime to et 2021
L lateritd » vySSi mobilita Ni. )

v v

Svét: Nova Kaledonie

T . B =< 0 ption
Bi’aZilie WXL i Fe(oxy)hromdes




LOZISKA BAUXITU

chudych na SiO, v humidnim sub- az

—— tropickéemklimatu————————

~ NaAIS,0, + 7H,0+H S AIOH, +Na+3 )
\ H,SIO, ,

Pozice spiSe ve svrchnich Castech
lateritd » nizka mobilita Al.

|

[

Svét: Weipa (AU), Fria (GUI), Ajka (HU), Brazilie,

Arkansas

J

Huntley “‘.ik‘ See inset A
PERTH Ml

"y
‘ Worsley

Portland

Wagerup
13- Worsley

‘\_/ O 1 ‘511'w 1 ' |

a0

16-9608-12

Source: Geasciencs Australia
Major Australian bauxite deposits (Megatonnes)

@ Operaling mine
(3] o O O Deposit
R ’?%,\ wd  Refinery
. Y {1
% % %q»% GQQ,,% ':"% = Smelter
]

https://www.ga.gov.au/education/minerals-

energy/australian-mineral-facts/aluminium



LOZISKA BAUXITU

 GRAPHITE CATHODE

GRAPHITE ANODE e

STEEL CASE

@

-------------------
.............

-------------

--------------

PURIFIED ALUMINIUM Ji/" | MOLTEN ALUMINIUM
ORE DISSOLVED IN o
MOLTEN CRYOLITE

Copyright © Save My Exams. All Rights Resarved

(# save myexams

https://www.australianresources.com.au/new-
bauxite-mine-create-30-jobs-tasmania/



DALSI REZIDUALNI LOZISKA

[ si ]

o

magnezit

chalcedon, )
(serpentinity)

opal

J

[

Australie, Afrika,
Brazilie

|

[ Mg,Si,04(OH), + 3 CO, — 3 MgCO, + 2 SiO, |

+2H,0

J

N\

\

Vézna ] [ JZ Morava

J

SCHEMATIC LATERITE APPROXIMATE ANALYSIS
PROFILE COMMON (%) EXTRACTION
NAME PROCESS
Ni | Co | Fe |mgo
umone | <08 [<04 |>50 [<05
1 aci0 | ____
LEACH
08 |01 | 40 |05

YELLOW
to to
LIMONITE 15 | 0.2 50 5

-
[+]
g

< 3 PROCESS

1 =1 TRANSITION

SAPROLITE/
GARNIERITE/
SERPENTINE

Kaczan et al., 2021



HARMYROLITICKA LOZISKA

Precipitation

Volcanicash | -

Pyroclastic flow “. %7 72 oel v e, St

Hydrothermal alteration
Volcanic ash and other deposits |
hydrothermal solution
= bentonite

Diagenetic alteration
Volcanic ash and other deposits

+
(temperature , pressure , time)
= bentonite

~

(" ’ vy s 7 7 P cr v ’
Harmyrolyza » zvetravani probihajici na morfskéem,
oceanském Ci jezernim dné za pristupu kysliku.

\ J

" Subakvatické zvétravani efuziv (ryolity, andezity) a |
jejich pyroklastik » BENTONIT.

~ J
[ BENTONIT » smés jilovych minerald - )
\ montmorillonit, kaolinit, illit, beidelit. )

[ Loziska: Sardinie ]




L OZISKA SUPERGENNIHO
OBOHACENI



LOZISKA SUPERGENNIHO OBOHACENI

| OXIDACNIZONA |
- CEMENTACNI ZONA
~ RUD J

| LoZiIskA |

SUPERGENE ZONE

HYPOGENE ZONE

.1EDH QXIDES

B ocvsaus
.EECUHDAH'I" SULPHIDES
I PRIMARY SULPHIDES
"l cassmerme

1] quarz

— PRESENT SURFACE
GOSSAN —_—
(CASSITERITE, QUARTZ, L) TIN ZONE [WORKED AT
IRON OMIDES). - A  DOLCOATH)
PRESEMT WATER TABLE e

IOMNE OF COPPER

OXYSALTS, OXIDES

AND MATIVE METAL

ZONE OF SECONDARY o e SO - CALLED

ZONE OF PRIMARY
SULPHIDES (CHALCOPYRITE,

ORES

ZONE OF CASSITERITE

@UARTZ - TOURMALINE
‘ROOTS' OF LODE SYSTEM |

DOLCOATH MAIM LODE -

¢ || TIN ZONE UNBOTTOMED [BUT

?’ COPPER ZONE

b

S0 - CALLED

TIN ZONE
- (BUT TIN IN WORKABLE
CONCENTRATIONS MAY
OCCUR UP TO THE
SURFACE).

-I__ | APPROACHED] AT 550 FATHOMS.




LOZISKA SUPERGENNIHO OBOHACENI

[ OXIDACNI ZONA ] [ﬂfbﬂq
[Wmmmﬁeﬁﬁ

o . v s __ g )
f reakce roztoku z oxidacCni zony s
[ zona rozkladu primarnich rud ] primarnimi sulfidy v neutralnim az mirné
alkalickem prostredi
neustaly Kolobéh v Kyselém ~ — p. : S
‘ zl lpi rol slft?el di : \ rﬁ‘@jﬁ%&ﬁﬂ‘ﬁﬂﬁfﬂ%@ﬁﬂﬂﬁﬁk@iﬂﬂ&ﬁ%
p N primarnich sulfidi sekundarnimi =
v konecné fazi se do oxidacni zény . CE CE /
vraci pouze prvky, které uz nemohou
9 tvorit nerozpustné mineraly )
-rT PP ) RUD
téZce rozpustné mineraly (oxy-hydroxidy
Fe) vytvori v nejvyssi ¢asti oxidaéni [ pritomnost ryzich kovu Au, Ag a Cu ]
9 zony tzv. gossan )

akumulace velmi bohatych rud Cu, Ag

aU




OXIDACNI ZONA - SEKUNDARNI
MINERALIZACE

MELANTERIT

cERuSI o
SMOLNIKIT Ak
MALACHIT
Fe(OH), AZURI
| VIVIANIT Fe,(PO,); . 8H,0
| Sirany + karbonaty + VANADINIT Pb;(VO,); . Cl
fosforeénany + jejich As, V a E> WULFENIT Pb(MoO,)
Mo analo CHRYZOKOL (CuAl),H,Si,O(OH),




CEMENTACNI ZONA - SEKUNL

MINERALIZACE

KUPRIT
Cu.,O

PYROMOREFIT

Zejména Pbs(PO,);.Cl
fosforecnany, ANNABERGIT
arzenaty, uranoveé Ni;(AsO,),.8H,0
idy: ERYTRIN

COVELIN CuS
GOSLARIT

12H,0
2



LOZISKA SUPERGENNIHO OBOHACEN!I

4FeS, + 150, + 14 H,0 —= 4 Fe(OH); + 8 H,50,
4 CuFeS, + 17 0, + 10 H,0 —~ 4 Fe(OH); + 4 H,50, + 4 CuSO,

2 CUSOypuq + 2 N3,COypqy —= CU,(CO3)OH); + 2 Na,504 ) + €O,
2 Cus(CO3),(OH); + H;0 —= 3 Cu,(CO,)(OH), + CO;

5 FeS; + 14 CusO, + 12 H;0 —= 7 Cu,S +5 FeS0O, + 12 H,50,

CuFeS; + CuS0; —= 2 CuS + FeSQ,
PbS + CuS04 — CuS + PbSO,

\\\‘\\\ |

H,0 + CO; —= H,COy \
-

limonite Fe(OH); A

Leached zone o
£
]
Cu?*(4q) native copper Cu -f—:
. malachite Cuz(CO3)(OH): | ©
Oxide zone azurite Cus(CO3)2(OH)2
cuprite CusO
chrysocolla CuSiO;H,0
Watertable
chalcocite Cu,S / g
. covelliet CuS e
Enrichment zone bomite CugFeS, S
o
'E!

chalcopyrite CuFeS;

Primary mineralisation,
Protore

©Bastian Asmus 2013

f

RE-PRECIPITACE

LEHCE A TEZCE

ROZPUSTNYCH
MINERALU

ODPAROVANI
VODY

PRUSAK SRAZEK
NASYCENYCH 0% A
co,

OPETOVNE
VYNESEN/
ROZPUSTENYCH
LATEK DO
OXIDACNI ZONY

VYMYVANI A
SESTUP LEHCE
ROZPUSTNYCH
MINERALU DO
CEMENTACNI ZONY

NEDOSTATEK
SRAZEK




SEDIMENTARNI LOZIS

. =N D
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SEDIMENTARNI LOZISKA

Vazana na nejsvrchnegjSi cast zemske Kury, kde podlenaji
mechanickému a chemickému zvétravani, naslednému transportu

V4 L
alar2ira ar= 2Taliaar=2ialp=
J IS LU — o, U - C

[ KLASTICKALOZISKA |  CHEMOGENNI [ ORGANOGENN] ]

(BIOCHEMOGENN!) LOZISKA
L LOZI|SKA )
SEDIMENTARNI | | LOZISKA EVAPORITU | [ LOZISKA VAPENCU

L RYZOVISKA ) —LOASKAVAPENCY,— | _ :

) COZISKA . DOLOMITUA | LOZISKA SILICITU |
PREPLAVENYCHA | —— — | LOZISKA FOSFORITU
SEVATY LOZISKA FOSFORITU | g J

——— TOFSKA——— | - : \ LOZISKA™ )

LOZISKA SIRY | —  KAUSTOBIOLITU

— PYROKLASTIK—J |
—LOZISKAFe, MMA A
| RUD )




KLASTICKA LOZISKA

Sedimentace tézkych mineralt po predchozim transportu vodou, vétrem nebo ledem.

RYZ

KA

ALUVIALNI

PLAZOVA

EOLICKA

FOSILNi

stfedni tok rek, terasy

pusobeni vin a

\_

sedimentace vlivem
poklesu energie

(jesep/vysep) )

Podsedice (pyrop),
Jizerska louka (safir)
Svét: Yukon a Klondike

Au), JAR (di ty),
(Au) (diamanty) y

India
TT TNATNY

v

iimenit, rutil, zirkon,
magnetit, Ti-magnetit,
chromit, monazit,
xenotim, kasiterit,

ﬂ | gl. B ) rl. iT.’
Zr, REE), Japonsko
(Fe), Malajsie (Sn),

zavétrné strany dun

___pfibfeZznich proudd ) °

Namibie (diamanty)

prekryta mladsimi
horninami, zpevnéna,

| {_ pfip. metamorfovana

Aljaska (Au),

PTZ (AU-UY:

Brazilie, Australie
TER: Pravobreznoje

S (ilmenit, rutil, zirkon,

f Witwatersrand, Kanada, h

J

monazit)



KLASTICKA LOZISKA

[LOZISKA PREPLAVENYCH A PREVATYCHJ
ZVETRALIN

Princip transportu a tridici schopnosti vody |
(vodni toky, morské proudy, pfiboj) a vétru.

[ Zpevnéne i nezpevnene psefity, psamity, i -

\ e el ) | LOZISKA PYROKLASTIK |

( Stérky a stérkopisky — fluvialni nebo I [ Pemza — [talie, Perlit — Recko, Tufy (fras, ]
glacifluvialni puzolan)

Pisky a piskovce — marinni, Takustrinni,
eolické

Jily, jilovce, prachovce.




CHEMOGENNI A BIOCHEMOGENNI
LOZISKA

| Sedimentace vysrazenim k roztoku Ci disperznich suspenzi. |

| LOZISKA EVAPORITU |

/\

[ MORSKE ]

P I | T4 ’|- | ||l r | . IIo

\

odparujici se morske vody je zavisla na jejich
rozpustnosti ve vodé (nejméné rozpustné se srazeji

. ré
If\lll\ F\P\lhl\

J

Jar\u M! VIII}.

Vs

|

SOLITVORNY CYKLUS
sadrovec + anhydrid — halit —» K-, Mg -, Na-soli —

~

J

NUT UL

[ Li: Chile, Bolivie, Argentina, J
Cina

[

JEZERNI

)

|

Mohou byt vyznamnym zdrojem
boru (boraty), lithium, brom, jod

|

[

Turecko, USA

)




LITHIOVE SOLANKY

ot 4@ POTENTIAL SOURCES OF LITHIUM IN BRINE
. —{/:)5 \ 1. Older bedrock
-

lithium 2. Primary magmatic-hydrothermal fluids

JithkiCim weathered T’rorp o7 3. Volcanic ash
delivered sider rocks / 4. Dust
lithium in windblown 5. Exhumed basin deposits {recycled
in airfall tuffs dust

6. Regional ground water flow

from nearby volcano

>

lithium deliverad
in solution

from connected .‘_*

lithium seguestered
around hot springs
in clays

Neogene volcano

pre-concentrated Wi
from exhumed
basinal strata

Salar ]

groundwater

Proximal alluvial fan

ofivecting <

" basinal brineg
Cther modern basin fill &

Older basin fill, now exhumed

Bedrock, undifferentiated

™~

MECHANISMS FOR CONCENTRATING LITHIUM IN BRINES:
1. Evaporation
2. Interactions between hydrothermal fluids and host aguifer

DLUHEL

delivered
in magmatic
fluids

MECHANISMS FOR REMCVING LITHIUM:
1.Brine spills out of basin
2.Brine leaks out from bottom of basin

’ / % .\' . ' ;. "'H'\' -
Nadrze na odparovani lithiové solanky v pousti

5.Li brines trapped in fluid inclusions in halite

3.Li minerals crystallize from saturated brine \
4.Li clays crystallize from hydrothermal fluids

Atacama.




CHEMOGENNI A BIOCHEMOGENNI
LOZISKA

LOZISKA VAPENCU, DOLOMITU A MAGNEZITU

Princip poklesu koncentrace rozpusténeho CO, » poklesem vngjsSiho tlaku,
zvysenim

teploty (CO, unika jako plyn), nebo CO, miiZe byt spotfebovan organismy. Barrandien

. ) ) ; . . ” ; e . Moravsky kras
Vznik kalovych vapencu a vapnitych hlenu, pokud pritomen i Mg muze vznikat

LOZISKA FOSFORITU

Princip miseni chladné oceanské vody bohaté na CO, a P s teplymi vodami a

zbytky organismU v oblasti $elfu nebo nejvy&si ¢asti kontinentalniho svahu. UéxStI;é"ek
, Rusko
Vysrazeni Ca-P v dusledku presyceni roztoku.
LOZISKA SIRY
Princip rozkladu sirant pomoci anaerobnich bakterii na dné lagun na sulfan » Povolzi

vystup vzhuru a pfi hladiné oxidace na elementarni siru » sedimentace. Tarnobrzeg




CHEMOGENNI A BIOCHEMOGENNI
LOZISKA

LOZISKA Fe, Mn a Al

Princip miseni sladkych vod se slanymi v oblasti sedimentarnich panvi a
postupné ukladani prvku v poradi Al — Fe — Mn.

Nejblize brehu sedimentuje hlinik v podobé
bauxitu, dale od brehu vznikaji Fe-rudy a jeSte dale od brehu Mn-rudy.

Ke vzniku lozisek muze dochazet jen v oblastech s minimalni sedimentaci
klastického materialu.

Vyznamné jsou této akumulace pouze loziska Fe- a Mn-rud.

LOZISKA Fe-Mn KONKRECI

Vznik kolem krystalizaCniho jadra — ulomky hornin, organicke zbytky na dné recentnich mori
(4-6 km).

» smés oxidu a hydroxidd Ni, Co, Cu




CHEMOGENNI A BIOCHEMOGENNI
LOZISKA

LOZISKA Fe-rud

» goethit, hematit, magnetit, limonit — hornina ma typickou oolitickou stavbu

» vyznamne jsou akumulace morského puvodu, ale mohou vznikat i v jezernim
prostredi

» LOZISKA: Barrandien, Ker¢ (UA), Lotrinsko

OXIDICKE

KARBO’NATO » siderit
VE » bazinaté morske zalivy » LOZISKA: Barrandien

SILIKATOVE | » Fe-fylosilikaty (berthierin, chamosit)

LOZISKA Mn-rud

OXIDICKE | » oxidy a oxy-hydroxidy Mn (pyroluzit, manganit, psilomelan), karbonaty Mn

KARBONATO (rodochrozit)
VE » LOZISKA: Nikopol (UA) a Ciatura (Gruzie)




ORGANOGENNI LOZISKA

. LOZISKA VAPENCU | . LOZISKA SILICITU |  LOZISKA FOSFORITU |

[ akumulace vapnitych zbytku | [ akumulace kifemitych | " akumulace exkrementti |

L riznych organismu ) _ schranek rozsivek (diatomit) ptakd za specifickych

3 \ klimatickych podminek
korali, brachiopodi, mékkysi, ( o . ) - s -

- morsKky i jezerni puvod
L foraminifera ) \ J f : ot oo )
kontinentalni puvod - Nauru

LELI anhydrite limestone

A

Sl e

T

bauxite laterite SONTRISE 212 £ ]
https://materialdistrict.com/article/carbon-neutral-cement-industrial- https://www.earthmagozine.org/artic https://www.egt.ee/en/fields-activity-and-objectives/resources-
residue/carbon-neutral-cement-industrial-residue-materialdistrict-3/ le/mineral-resource-month-diatomite/ earths-crust/phosphorite-and-related-resources



GUANO (N + P + K)

NETOPY

Guano

@) ,- | caco)
(Uric Acid) %




