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Fig. 1. Compositonal variation of picoties from ultrabasic rocks of Pt-bearing and Cr-bearing form ations.
1~ 3—Pt-bearing formation (Kant pyroxenite-dunite-peridotite bodies): 1— Pt-rich chrom ite ore;
2— Dunite; 3— Peridotite; 4, 5— Chrom ite-bearing formation (Kemupilsai rock body);
4— Dunite; 5— Harzburgite; 6— Com positional variation trend of spinel grain from center to edge.
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Fig. 3. Geological section of Taernahe intrusive body in Norilsk area.
1— Quaternary; 2— Sedimentary rocks of platform cover; 3~ 7— Volcanic rocks: 3— M olonggefu aschistic volcanic rocks;
4—Nrtpoor Najiesejin strongly differentiated volcanic rocks that contain chrom ite beds: 5— Gudeqix ing volcanic rocks in-
tercalated w ith N i-rich picrite beds; 6— N i-poor Sheweierm ing volcanic rocks; 7— Cr- and N i-poor Y iw ajingya alkaline vol-
canic rocks; 8— Upper Taernahe aschistic sill;, 9—Lower Taernahe stratifrom intrusive body; 10~ 12— Upper Taernahe
stratiform ore-bearing intrusive body; 10— Gabbro-diorite; 11— Picrite and gabbro-diorite; 12— M assive sulfide ore; 13—
T rachydiabase. Volcanic rocks and ore-bearing intrusive bodies show specialization to the platformal depression.
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Fig. 4. Stratification style of upper and lower ore-bearing zones in the Taernahe intrusive body.
1— Gabbro-diabase of contact zone; 2— Diorite; 3— Olivine-lacking, olivine-bearing and olivine gabbro-lam prophyric dia-
base; 4— Picritic gabbro-diabase; 5— Taxitic gabbro-diabase; 6— Metasomatic altered rocks along exocontact zone of in-
trusive body; 7—Meta-intrusive metasomatite; 8~ 11— Types of Pt ores; 8— Meta-intrusive metasom atite skarn type; 9—
Sulfide-deficient type in upper taxite; 10— Sulfide type in picrte and lower taxite, which contains dissem inated sulfide

m ineralization; 11— M assive sulfide ore.
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Fig. 5. Petrochem ical diagram of Taernahe (a) and
Bushveld (b) ore-bearing intrusive bodies.
Crystallization differentiation of Intrusive (1) ends in the sepa-
ration of residual melt (2) from differentiated body that contains
very rich iron and rich Pt fam ily metals. Such an action results
in the form ation of Pt-bearing m afic peridotite in Bush-

veld rock body and Pt-bearing Cu-Nisulfide ore in

Taernahe intrusive body.
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Fig.- 6. Com positional variation of spinels.
1~ 2—East Bushveld pipes: 1—Mafic dunite; 2—
Chrom ite belonging to dunite; 3— Sulfide ore of ko-

matiite in Australia; 4~ 5— Noliersk province (No-
liersk No. 1 intrusive body, Taernahe intrusive
body and M andeluofusk intrusive body): 4—Sul-
fide- and Pt-bearing picrite; 5— Chrom ite

lum ps in above-mentioned rocks.
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Fig. 8. Petrochem ical diagram of ore-bearing intrusive Fig. 9. Compositional variation of
body in the Jinchuan ore deposit. picotites in lherzolite (I ) and
1— Lherzolite; 2— Dunite; 3— Olivine websterite; 4— Web- Cu-Nisulfide ore (II ).
sterite; 5— Dissem inated Cu-Ni ore; 6—Massive pentlandite- Arrows indicate variation trend. Com positional

chalcopyrite ore; 7— Variation trend of ore-bearing magma. Sol- variation region (II) is delineated
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THE ORIGIN OF COPPER-NICKEL SULFIDE DEPOSITS
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Abstract

There are two metallogenic form ations for copper-nickel deposits related to ultrabasic
magmatism, namely chrome- and platinum-bearing formations. Their m ineralization is
clearly reflected in the com positional variations of spinel group m inerals. Spinels from
chrome-bearing form ations are of chrom ite-spinel series, while those in the platinum-bear
ing formation are of spinel-magnetite series. Contribution of sulfur to ultrabasic magmatic
processes leads to transformation of metallogenic formations from chrome- to platinum -
bearing ones and causes the follow ing reaction: 4FeO+ S= FeS+ Fe;O4(magnetite). At the
same time, the specialization of dispersed platinum group elements w ill take corresponding
transform ation: (Ru+ OS+ Ir) - (Pt+ Pd). Accordingly, chrome-bearing formation is
mainly rich in Ru, Os and Ir, whereas latinum-bearing form ation is rich in Pt and Pd. The
increase of sulfur chem ical activities in ultrabasic magmatic processes is directly related to
its alkalinity. Therefore, platinum-bearing ultrabasic rocks are m ostly associated w ith al-
kalrrich basalts. W hen sulfurization takes place in iron-rich metals, it will cause imm isci
bility between sulfide and silicate melts and lead to the formation of ore magma. There-
fore, Jinchuan platinum-bearing copper-nickel orebodies are independent intrusives of sul-
fide-bearing dunites instead of being differentiates of lherzolite intrusives in the deposit.

Such independent intrusives are differentiates of deep magma source like lherzolite itself.



