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Abstract

Podiform chromitite and related platinum group minerals (PGM) in ophiolitic melanges are discussed in de-
tail in this review paper. PGM with different origins and multi-generations found in chromitite might represent
recycled detrital PGM. Reduction of the melt around crystallizing chromite grain caused saturation in the most
easily oxidized platinum group elements (Os, Ir, Ru: IPGE) in melt, which precipitate as metallic nanoparti-
cles. Some authors have argued that these nanoparticles would be precursors of larger PGM sulfides by reaction
with S upon local increases of £(S;) in melt. An alternative view suggests that the formation of IPGE-bearing
sulfides and alloys is related to the desulfurization of base-metal sulfides (BMS) during partial melting. In this
case, a series of small events of melt extraction and melt-rock reaction produce a progressive but stepped se-

quence of decreasing f(S,) in the mantle source region, promoting the breakdown of PGE-bearing BMS into
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residual PGM sulfides and IPGE-bearing alloys. The reaction of primary PGM with metamorphic fluids usually

produces secondary rims and/or nanometer to micrometer-sized inclusions via in situ desulfurization. The multi-

stage alteration and re-equilibration, linked with the ability of fluids to infiltrate chromite, may cause resolving

and recrystallization of PGM, and seriously disturb the Os isotopic system. The coexistence of different ore-rock

types and their recorded different magmatic processes demonstrate that ophiolitic melange represents a mechanic

mingling of different rock units. Chromitite blocks could be dragged down into deep mantle and brought up to

the surface afterwards. These recycled chromitites could occur in extensional center and be located in an ophi-

olitic melange with newly formed podiform chromitite finally.
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Fig. 1 Phase relations for the olivine-spinel-quartz system with the simplified quaternary liquidus phase diagram

(Irvine, 1977; Arai et al.» 1995). Parts of the Cr-rich and Al-rich ternary sections are shown for comparison.

The mixing line between evolved and primitive melts is shown as dotted lines
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Fig. 2 Spinel and podiform chromitites from ophiolitic
harzburgites and dunites and their correlations to tectonic
environments
a. TiO,—Cr” plot for spinel from ophiolitic harzburgites and dunites.
The dashed line represents the predicted chrome-spinel composition at
different degrees of partial melting (based on Pearce et al., 2000);
b. TiO,-ALO; plot for composition of chrome-spinel from podiform
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a. The thermodynamic context of crystallization conditions for PGM and
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Fig. 6 Photomicrograph showing mineral assemblages in the Sartohay chromitite and their locations in H-H,S activity

diagram and chemical composition

a. Photomicrograph of spinels (Sp) with chlorite (Chl) in their boundary, and spinel was altered to Cr-rich chromite (Cr) on rim, plainlight;

b. BSE including pentlandite (Pn) and millerite (MD) distributed along an altered chrome-spinel rim, back-scattered electron (BSE); c. BSE image

showing phase relationship between pentlandite; maucherite (Mr) and heazlewoodite (Hz), pentlandite was replaced by heazlewoodite and

maucherite; and heazlewoodite was replaced by maucherite; d. H,-H,S activity diagram depicting phase equilibrium relationships in FeO-Fe,O5-

NiO-H,S-H,O system (magnetite present, based on Foustoukos et al, 2015); e. Triangular compositional diagram for Fe-Ni-S minerals from

chromitite in the Sartohay and Mount Keith Cafter Zhu et al., 2016)
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Fig. 7 Genetic model showing the formation and recycling processes for podiform chromitite during spreading of oceanic crust

to its subduction and during continental collision to back-arc basin system

a. Podiform chromitite generated from middle ocean ridge do down in deep mantle via subduction zone; join manlte convection, and finally come up

to middle ocean ridge or back-arc basin; at the same time, some chromitite was involved in the reaction between arc magma and mantle wedge;

b. Podiform chromitite in continental crust involved in the mantle convection via subduction of continental lithosphere and superplume system

during continental collision
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