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Pre mineralization | Main oxide
stage

Minerals

Supergene
Late stage and
Weathering

Sulfide stage

Magnetite | o m e e m =
Chalcopyrite 1
Bornite

Pyrite 1 i
Pyrite T

Pyrite III .
Apatite]  pommmm e ] I
Aparite II —
Monazite | = ____L_

Galena
Sphalerite
Feldspar
Pyroxene
Actinolite

Tourmaline

Quartz

Carbonate
Chalcosite
Covellite
Malachite
Goethite
Hematite
Chlorite

Epidote

Banded
Massive
Vein-
Veinlet

Breccia

Relict

Texture and Structure

Stockwork

i = Inclusions (such as: pyroxene, magnetite and apatite within the plagioclase; magnetite within the pyroxene,
and apatite; apatite within the pyroxene and K-feldspar; monazite within the apatite; pyrite within the

magnetite and apatite.
mi = Detected in microprobe analysis.
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Iron Skarn-type

Massive magnetite-
garnet-pyroxene

Stratabound lensoid
& iregular bodies
at intrusive contact

Monometallic Fe and

deposits
Alteration: Sodic

Source

related FeOx-Cu-Au

Calc-alkaline magma

Kiruna-type

Massive magnetite-
apatite-actinolite

Tabular, pipe=like &
irregular bodies,
dykes & veins

Monometallic Fe
& related Cu-FeOx
porphyry deposits

Alteration: Sodic

» Proximal

Olympic Dam-type

» Distal

Cloncurry=type

Hydrothermal veins
& disseminations in
older ‘ironstones’ or
FeOx mineralization

Breccia {one or more
stages), magnetite-
hematite matrix

Pipe-ike & irregular
bodies, vent or fault
controlled

Stratabound, breccia
or fault controlled

Polymetallic: Cu, Au,
Ag, Bi, Co, W

Alteration: Potassic

Polymetallic: Fe, Cu,
Au, Ag, REE

Alteration: Potassic

Magnitogorsk deposit, Kiirunavaara deposit, Olympic Dam deposit, Osborne & Starra
Russia Sweden Australia deposits, Australia
Source » Proximal p Distal
Alkaline-carbonatite magma
Phalaborwastype Bayan Obo-type

Within or marginal to intrusion

Veins, layers, disseminations and
aggregates; late intrusive phase

Low Ti magnetite, apatite, olivine,
phlogopite, carbonate, fluorite,
Cu sulphides, pyrite, PGE, Au,
Ag, uranothorianite, baddeleyite

Zoning in ore; Na & K alteration

Phalaborwa deposit, South Africa

Hosted by country rock

Veins, layers, disseminations and
aggregates, stratabound lenses

Magnetite (replacive andfor pre=
existing), hematite, bastnaesite,
phlogopite, Fe-Ti-Cr-Nb oxides,
fluorite, monazite, carbonate

Zoning in ore; Na & K alteration

Bayan Obo deposit, China
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