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Metasomatity - loziska

definice a spoleCné znaky

puvod fluid — ruzny ->

priCiny metasomatickych premen?

H20 --- H+ + OH- ... alterace — H-hydrolyza
magmatogenni metasomatity

hydrotermalni metasomatity

1,5KAISi,O, + H* — 0,5KAl,Si,0.,(OH), + K* + 3SiO,

3KAISi,0, + 6H* + 280,2 — KAL,(SO,),(OH), + 2K* + 9SiO,




Magmatogenni metasomatity

vodni fluida z kyselejsich magmat: H,O, CO,, HCI, HF,
H2-
H,O neni v tavenin€ jako neutralni molekula

H,0, + 0¥, —>20H,,, (m-—melt, tav.faze)
OH nahrazuje O* ve struktufe alumosilikatové taveniny —
depolymerizace

Takova fluida zptsobuji:

1) depolymerizaci — snizeni viskozity

2) zvyseni rychlosti diflize

3) snizeni T krystalizace

4) odstépeni magmatu a expanze magmatu — explozivni vulkanismus
5) ptip. var: 1. dekomprese v magmatu (pii vystupu), 2. ...




Oxygen 1on (O?)

Silicon ion (Si%)

(+4 x 1 silicon) + (=2 x 4 oxygens) =4 -8 =—4

i

Charge on Charge on
O O individual 1ons 510, complex

vyménim-li O za OH- spojeni se
rozpadnou — depolymerizace
taveniny




H,O - hydrolyza
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Fig. 17.5 Schemata forthe
formation of two types of precios
metal deposits in volcanic
terranes. (a) Acid sulphate type.
Pa, propylitic alteration. Note that
the mineralization occurs within
the heat source. (b) Adularia-
sericite type. The upwelling plum
of hydrathermal fluid is outlined
by the 200°C isotherm. The
mushroom-shaped top reflects
fluid flow in the plane of major
fracture systems, a much
narrower thermal anomaly would
be present perpendicularto such
structures. The heat source
responsible for the buoyancy of
the plume is shown as an
intrusion several kilometres
below the mineralized zone. In
both schemata the arrows
indicate the circulation of
meteoric water. {a) Is at the same
scale as (b).




H+ metasomatoza

Hydrolyza — H*-metasomatoza: zahrnuje iontovy rozklad H,O na H" a OH". BEhem
hydrotermalni alterace je H* spotfebovavan pti reakcich se silikadtovymi mineraly —
pomér H/OH- se méni. Zdroj H" jsou reakce béhem alkalické metasomatdzy, voda a
kyseliny.

1,5KAIS1,04 + H" — 0,5KALS1,0,,(OH), + K" + 3810, (Zivec— — muskovit)
I

I
2Mg,S10, +H20 + H+ — Mg3S1205(0OH)4 + Mg2+  (olivin — - serpentin)

casto spojeno s hydrataci:

3KAIS1308 + 6H+ + 2S042- — KAI3(SO4)2(OH)6 + 2K+ + 95102 (K-Zivec —
— alunit)




Magmatic-hydrothermal system

— A e

CO,, SO,, HCI

¢ fumaroles

Geothermal system
s = -~ Crater lake
Acid springs ... CO,, e / -
Hotsprings, mud pools ~ Solfataras v ] b o N t
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High sulfidation
{Au, Cu)

traf g, o~~~ S S
a;?; fluigls —acidic fluids
ltera,: 2 Serie —advanced argillic
atio s alteration
. |
Porphyry Cu, (Mo, Au)

.+, Saline magmatic fluid
A Liquid flow
_ k’\,\ Vapor flow

82.22 The geological setting and characteristics of high-sulfidation and low-sulfidation epithermal deposits.
:link between high-sulfidation epithermal Au-Cu and sub-volcanic porphyry type Cu-Au deposits is also
d {after Hedenquist et al., 2000).
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Funkce T a aktivity K™ a H"

tavenina

@ e propylitizace

argilitizac

argilitizace

log aK'/aH"

zvySovani H+ metasomatozy

zvySovani alkalické metasoma%ézy




Metasomatity

vstup magmatické

vody do systému
alkalicka

metasomatoza
1 K-alterace .— \ albitizace a/nebo
propylitizace mikroklinizace
l H™ metasomatoza
sericitizace / l \ serlelileoe
Ly, +kov o a greiseny
(zly, y) pokrocila H” (zily, +kovy)
] metasomatoza —
argilitizace ! argilitizace
(xzily, +kovy) vstup meteorické (muze chybct)

- vody do systému



Rozdily — typy lozisk.akumulaci

arametr h drotermalmch roztoki

ypy T°C sloZeni charakterzstzka
metasomatiti rudni
mineralizace

fenity 800-500 Na">K", (Mn", nenasycené |Ti, Zr, Nb, Ta,
Sr'™?), CI, B (_co;2, SiO, Be, REE
SO, )

'- S0, HC0)
, S0, (HCO3 ) U, Th, REE
albitity 300-500 Na">> K" (Li"), CI, |obs. H,O Nb, Ta, Be, Zr,

F, CO5*, (HCO5, U, Th, REE
BO;™)

ejsiity | (o 00000000 0 000
argilitity  ]100-300 {34 | | ] |

@ = skarny, albitity, greiseny, porfyrove rudy
m berezity, (sek.kvarcity) — hydroterm.silicity




Faze metasomatozy

Alteration
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23 Two stage model for the formation of high-sulfidation epithermal deposits (after Arribas et al., 1995)
stage where a dominantly magmatic vapor phase is responsible for leaching of the country rock and
__oi an advanr:ed argillic altcratian halo arnund the main furnamlic conduit. (bl) Ore depusitiun stagc in




Typ Carlin

= Au

Fig.17.7 Schema for the
formation of Carlin-type
deposits.

Fumaroles and hot springs
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Skarny

m skarny — Ca, Mg — metasomatoza!!

m vapenato-silikatove rohovce — izochemicka
. metamorfoza -> skarnoidy!!

Fig.4.5 Skarn depositat fron
Springs, Utah.

Replacement body
of Fe ore
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Figure 2.21 The evolution of intrusion-related skarn deposits showing the three sequential stages of formation.
(a) Prograde stages, and (b) retrograde stage (modified after Corbett and Leach, 1998).




Podminky vzniku skarnu

m geotektonicke
prostredi

m geologicke prostredi
m tvary teles

wolastonit a diopsid

CaCO, + SiO, — CaSiO, + CO,

l CaMg(CO,), + 2Si0, — (CaMg)Si,0, + 2CO,



Skarny - formace

W — skarny: fluida hlavné magmatického
puvodu

Pb-Zn skarny

Cu skarny

e



Albitity, greiseny

m S-typy granitoidd,
geotekt. pozice

m hydrotermalni roztoky
m formace

topaz-lithionicke alb. (amazonit, Massif Central)
kryolit-lithionické alb. (riebeckiticke alb.)

albitiz. nefelinické syenity (Nb, Zr (Nb >>Ta), pyrochlor,
B zirkon (Ural)

linearni albitity (v krystaliniku, na zlomech, na platformach,
l pyrochlor, zirkon)
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Porfyrove rudy — pozice a hloubky
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2.18 Schematic model for the origin and formation of porphyry-type Cu, Mo, and W deposits. Detailed
iptions are provided in the text (modified after the models of Candela and Holland, 1984; 1986; Strong, 1988;
andela, 1992).




