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Magmatic Ore Deposits
Mode of formation of orthomagmatic ores:
1- fractional crystallization from melt

2- liquid immiscibility between a sulfide liquid and the silicate melt.

3- liquid immiscibility between an oxide liquid and the silicate melt

4- liquid immiscibility between a carbonate liquid and the silicate melt
5- Dissemination

6- End stages of magmatic crystallization.

Elements concentrated by magmatic processes:

· PGM, Ni, Cu, Ti, V, Cr, diamonds, minor Fe

· REE, Nb, Zr, Li, Be, B, U, W, Sn, and Ta.

Types of orthomagmatic ores:

1- Chromite

2- Platinum Group Metals

3- Cu-Fe-Ni sulfides

4- Fe-Ti (± V) oxides

5- Diamond in kimberlites

6- REE, and Zr in carbonatites

7- Pegmatites and Greisens: 
Chromite Deposits

Types:
1- Stratiform (Bushveld type; stable cratons)
2- Podiform (Alpine type; orogenic; associated with ophiolites, or with Archean greenstone belts).

Uses of Chromite: (Cr/Fe ratio and Mg and Al contents are important; cf. Evans).
1- Source of Cr, necessary for the steel industry

2- Refractory

3- Chemical industries

Characteristics of Startiform deposits:

· Age: Precambrian

· Tectonic setting: cratonic, rifted continental platforms

· Great lateral extent (10’s of km), thickness: a few cm to a few meters.

· Occur in funnel shaped igneous intrusions or huge sills or dykes. Rock associations include dunites, pyroxenites, and anorthosites.
· Chromite is a cumulus phase in all rock types; but generally tends to concentrate with Opx (absence of cumulus Cpx is a favorable criterion).

· Chromite seams occur at a stratigraphic level above which Opx first appears as a cumulus phase.

· Believed to be a product of fractional crystallization from a highly magnesian melt (> 12% MgO)!
· Cr/Fe, Mg/(Fe + Mg), and Cr/(Cr+Al+Fe3+) in the chromite decrease upsection.

· Examples: Bushveld Complex; Great Dyke of Zimbabwe.

Origin:

· Crystal settling from a magma (inadequate!)

· Increase in fO2 due to explosive release of P, and loss of H2.

· Mixing of crystallizing magma with a fresh batch of less fractionated magma

· Mixing of crystallizing magma with a granitic melt (possibly a product of assimilation and partial melting of intruded roof rocks?)

Characteristics of Podiform deposits:

· Age: Paleozoic to Tertiary
· Lenticular bodies in ultramafic or mafic layers of ophiolite bodies; rarely exceeding 100 m in length.

· Associated with harzburgites and dunites; characteristic of fast spreading ridges, not slow ones!

· Best grade chromite; better than stratiform, but obviously of lower reserves.

Origin: 

Partial melting of upper mantle rocks; magma withdrawn from pockets of melt; chromite crystallizes early and sinks back into these pockets; podiform shapes produced by flow of magmas, and other tectonic forces. 

