Magmatogenni
loziska
. AN BRI E

v horninach ultrabazickych,
bazickych, karbonatitech,
pegmatitech

Rozloznik: kap.2.1, 2.2, 2.3
Evans: kap. 7 az 11




Geneticka klasifikace
magmatogennich lozisek

I
vyvoj magmat: ultrabazickych, bazickych, alkalickych,
karbonatitovych, pegmatitovych

hlavni loz. teorie = klasifikace - loziska:
procesy:.

1. magmaticka krystalizace |- ranemagmaticka
- pozdnemagmaticka

2. magmaticka segregace: |- likvacni
- frakcni krystalizace - karbonatitova
- likvace - pegmatitova

-



Hlavni prumyslove suroviny

m urcite suroviny jen v magm.loziskach

mCr, Co, Ni, Cu, V, Au, REE, PGM (Pt,
Pd, Rh, Ru, Ir, Os), diamanty

mFe-Ti-V
m NDb, Li, Be, zivce, slidy, kremen

m obecné hlavni rysy distribuce lozisek a
Zasob

|




Mechanismy vzniku magm.loz.

m frakcni krystalizace
m filter pressing

m nemisitelnost silikat/oxidicka, silikat/sulfidicka
(fS,, fO,)

m clastering

faktory:

- magma mixing

- zmény koncentrace napt. S
- O

2
l - kontaminace magmatu




Ran¢ magmaticka loziska (proto-)

m chromit — FeCr,0,
m diamanty
m titanit, magnetit - Ti, V

... krystalizace

|




Cr - chromit

m reefs — chromitové polohy (stratiformni)

(™" Roof
Magnetite |----- Upper zone
layers ~ f-----
Magnetite - —---]
Main zone
Little differentiation
Merensky Reef Critical zone
Chromitite {{—— —] Extreme differentiation
layers —
Lower zone
Marginal zone Chromitite layers in a section of the
Pretoria series Bushveld Complex near Rustenburg.
:i77171 Anorthosite Bronzitite
'\ 2 4 Gabbro Bé s>| Pyroxenite

Fig.12.2 Sections showing the
0 1m cccurrence of econonic minerals
inthe Bushveld Complex.




Vznik

/1

A = primitive melt
D =fractionated melt
2 pulses of magma

0 you are depends on

chromitovych poloh

mixing line (whera

proportion you mix)
height

cotectic

Cr

Ol

chr —»

. = petrologicka rovnovaha olivin-chromit-pyroxen

To form a chromite deposit you have to saturate in chrome. Basalts usually have
some chrome in them but are not saturated. The way to do this is to mix melts. The
first (primitive) melt is fractionated (A to D), then a new magma pulse introduces
more primitive melt A to mix with D and so chrome saturation occurs. Chromite
crystallises first out of the melt, and after that the melt is depleted in chrome. If
you then add another Cr-rich melt to the remaining melt, you crystallise chromite

again. Chrome doesn't go into sulfides.

New pulse
again.

Concentration
or Cr with new
pulse.

Depletion of Cr
as crystallise.




_GRATONIC LITHOSPHERIC KEEL (ARCHEAN»,

[ J
KIMBERLITES
Diamant = rrore
oROGENS B
CRUST : G // e
¥ o
/__ Moho —"’";QQQQ L
i o] . e .ﬁs Spinel
B ~~-Harzburgite~~__ T e ¢, Lherzolite
pmel ""'-..,_ B e 6
100, rerEolte SR «*Dl]n' g~
\ \\x/ I. '-,r ""‘--.H
' ~ T s Eclogits Eclogite, - 80 N
| \A\“?’ i “ e H.G | Metasomatized
200 - Q\P*? ~ O TS L”-E P ’ LI2LOE mantle ™.
. o\‘*‘]\o UPPER MANTLE R P e e
- 0CO LILE DEPLETED
300 - 'H,0: 200 ppm £ -
’ | C: 100 ppm | B i 10,102 t0 10 FMQ
'. R ——— F .
4001 _ :
LILE: Light Element, Lithophile 500~ TRANSITION ZONE
elements, (Cs, Rb, Ba, Th, U, K, -
Nb, Ta and the light REE.) What I , - B - .
once termed the "Residual BRI “LOWER MANTLE LILE ENRICHED LILE4 \ ng:-FMQ
Elements", those that are the last to Hz‘o- 520-1900 ppm 'Coz | MgCO;
form crystals in a cooling magma. | C: 10003700 ppimi | H,0 H,0
Carbonas |
[CO2. MgCQO,, CCO|
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m procC jsou diamanty jen na urcCitych mistech?

m lamproity (vys.obsah K, ruzné stafi) / kimberlity (v kratonech)




Diamanty

Continental Crust

Continental Crust

Diamond Bearing
Kimberlite

Barren
Kimberlite




[Loziska diamantu

C ratO n S SRR
> 1500 Ma old

Non-diamondiferous
kimberlites and lamproites

A Single intrusive body
O 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 [amproites.




[Likvacni loziska

m puvod magmatu a nemisitelnost
m Cu-Ni formace (cp, pentlandit)
m Pt formace (feroplatina aj.)

West

VYV VYV Yy

Norilsk

East

{ Ore zones in the intrusion

- Ore zones in the footwall

Fig.13.8 Cross section through
the Noril'sk ) deposit.
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Vv Fe, S1 na vlastnosti taveniny

) Fea04 + 1/202 <= Fe203
The amount of sulfur in the melt

depends on iron, fO,, S, :

FeO +1/,S, =FeS + 1/,0, fOs
fO, 1s a function of the activity of

oxygen as a function of temperature.

The oxidation states of iron, in

increasing oxidation state, are as

follows: Fe (iron) - FeO (wustite) -

Fe,O, (magnetite) - Fe,O, (hematite).

Fed + Feal4

Fe + FeD

Frakcionace snizuje FeO v taveniné — krystaluje olivin - (Mg,
Fe),S10, — zvySuje se koncentrace S.

Vliv S10, — vysoka polymerizace taveniny vede ke zvySeni
koncentrace S (nevaze se v silikatech), prip. posun do pole
nemisitelnosti silik. a sulf. taveniny.




PGE

tvorba klastru

Coalescence Stabilization :
(metal-metal bonding) (ligand envelope) Key:

(PGE cluster
10—-100 atoms)

/ 2
; (S-poor pathway)

(S-rich pathway)

/ '
! PGE cluster captured /

: by sulfide melt

Figure 1.24 Schematic diagram illustrating the formation of PGE clusters in a magmatic system and their eventual
inclusion either in an immiscible sulfide fraction (S-rich pathway) or in a silicate or oxide cumulus phase such as
olivine or chromite (S-poor pathway) (after Tredoux et al., 1995; Ballhaus and Sylvester, 2000).




Platinum Group Minerals in Outocumpu
Ophiolite Complex (Finland)

Euhedral grain of sperrylite (SP): PtAs,

- A grain of laurite (LR) with irarsite growth (fine long crystal
s or- N | adjoining at the left and above to LR) contained in (Ir,Os)
ooy gersdorffite(GF). ).

F8.1 (17)

Irarsite of concretionary structure (Ni-IRS) contained in
(Os,Ir,Ru) gersdorffite (GF): NiAsS. In irarsite is well defined
hexagonal nucleus surrounded by radial and concentric zones
of irarsite with variable contents of Os, Ir, Ru, Rh and Ni.

F 8.1 (3)




PGM - Outokumpu

In heavy concentrates of samples were revealed the following minerals: chromite,
ilmenite, pentlandite, nickeline, pyrite, gersdorffite, Co-gersdorffite, galenite, hedleyite,
baddeleyite, native iron, tin, lead, cupper and also unknown Ni-Bi phases. As well were
revealed well-known PGE minerals: erlichmanite, laurite, irarsite, osarsite, sperrylite,
anduoite and also not mentioned in the reference mineralogical literature before -
gersdorffite and Co-gersdorffite, containing Os, Ir, Ru and Rh in quantities - up to 15 mass
% (Ruup to 1.7, Os up to 9.3, Ir up to 3.2, Rh up to 0.5).

Even at a sketchy analysis of enlisted minerals the attention is brought to the fact that the
list contain minerals atypical for ultramafic sulphides: one's more common for
metamorphic, metasomatic and hydrothermal rocks. Moreover, from the minerals enlisted
above only pentlandite is typical and only for ultramafic complexes with copper-nickel
specialization. From enlisted PGE minerals: and

- are usual for Alpine-type ultramafic complexes. Sulphurasenides of
osmium and iridium ( irarsite, osarsite) and especially unusual phases (Os, Ir, Ru, Rh)-
gersdorrfite were not described in a structure of chromitite deposits.
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Kambalda

Kambalda is a nickel
deposit formed from a
komatiite, a very
ultramafic (MgO > 25% -
35%) magma that melts
at about 1600°C (1 atm).
In comparison, basalt
contains ~ 12% MgO and
melts at 1200°C (1 atm).

Cu-Ni1

Volcaniclastics
and sediments

Maijor felsic volcanic

Volcanics, ultrabasic,
basic or acidic

Granitic rocks

Structural lineaments

Important nickel deposits

Fig.13.3 Generalized geological
map of the Eastern Goldfields
Province of the Yilgarn Block
showing some of the important
nickel deposits.




Pozdnémagmaticka loziska

m Fe-Ti-V v anortositech (likvace?)

m Cr — chromit (podiformni telesa),
vznik s oceanskou kurou, ale loziska
v ofiolitovych formacich

rEa
=5
5

podiformni télesa

Fig. 125 The Molodezhoe
Crebody, Southarn Urals. Length
1.4 km, width 200-300m, maximum
thickness 140m, ore reserves
abourt 50 Mt




Karbonatity

m slozeni, prumysl|
m ringove struktury
m petrologie — nemisitelnost, frakcionace

m pyrochlor, hatchettolit (Nb-Ta, +U) — oxidy
monazit, bastnezit (karb.), parisit (karb.),
magnetit

m Mountain Pass, Jacupiranga

e




Karbonatitové magma

velmi nizka viskozita —
nema silikaty!

Natrocarbonatlte is made up largely of two minerals,

nyerereite and gregoryite. These minerals are both

carbonates in which sodium and potassium are present in

signiﬁcant quantities. Both of these minerals are anhydrous

ks .'-' (i.e they contain no water) and when they come into contact
) g with the moisture of the atmosphere, they begin to react

. f extremely quickly.
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Pegmatity

m souvislosti s magmatem (extrémni frakcni
krystalizace)

m zonalnost
m fluidni faze bohatana B, F, P, ...

m silikatova tavenina a fluidy bohata tavenina s
vodou chuda na silikaty

= klasifikace: P-T podminky (Ginsburg-Cerny)

m ruzné formace (z hlediska uzitkovych
mineralu)

|



Pegmatitove formace

m jednoduché kremen-zivcove

m slidonosné

m berylove

m litné pegmatity (metasomaticke)

= drahokamové: beryl - Be,Al,(SicOs),
korund — Al,O,

e
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Piiklad vyskyti v CR a ve svéte

® magmaticka loziska: ransky masiv
m karbonatity
m pegmatity: Dolni Bory, Rozna
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ZvysSeni kritickeého bodu
(a)

Temperature (°C)
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Temperature (°C)
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