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Porphyry deposits

Primary source of world's Cu, Au, Mo
and major source of Ag and Sn
Mostly associated with subduction
zones

Factors controlling formation of such
deposits:

Volume of magma

Duration of magmatic activity
Oxidation state of magma
Water content of magma
Capacity of hydrothermal
systems to transfer metals
Others

AN NI N NN

AN

Arc porphyry €=

Volcanic arc

batholith
Lower crustal
<" MASH zone

Oceanic mantle
lithosphere

Postsubduction
porphyry Cu deposit

OUppercrustal

| batholith
Crustal

thickening

|
| Partial

A_Melting

&P Upper crustal
batholith

Lithospheric
thickening

Continental

GRS Partial

lting

Asthenosphere

D. POSTSUBDUCTION EXTENSION
East Qinling
tract

Postsubduction
/porphyry Cu deposit

Continent;
crust

SCLM | SCLM

Asthenosphere

\ Asthenospheric
upwelling
Delaminated
mantle lithosphere

Asthenospheric
upwelling
Asthenosphere

EXPLANATION

[.ZE1\.] Partial melting in lower crust
Partial melting in hydrous cumulates
|| Partial melting in metasomatized subcrustal lithospheric mantle (SCLM)

m Asthenospheric melt invasion

Ludington S., Mihalsky M. J., Hammarstrom J. M., Robinson G. R>, Frost T. P.,
Gans K. D., Miller R. J., Alexeiev D. 2012



Hypothesis

Timing of sulfide saturation, relative to volatile saturation is one of the
most important factors controlling magma fertility and determines
whether the ore is Au-Cu-Pd, Cu-Au or Cu only
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Methods
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Yerington- location
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Tectonic setting

Batholith in western
NEYEERVIGI I RGLE
volcanic-arc area

15 km in diameter, 7-8
km in the vertical
dimension

Emplaced into Triassic
and Jurassic volcanic and
sedimentary rocks ca.

168 Ma 30° (

Ore resources (Mt)
Part of a belt of Andean- > Jethys Bt
type arc magmatism 200-500 Ceuimlile B

500-1000

Cut by 3 sets of faults so  [JiEEE
it is now exposed in
cross-section
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Modelling of fractionation requires to assume the amount of
fractional crystallization at the moment of sulfide saturation. — pd

For that, 2 methods were used:
- Petrolog3 software modelling

- Rayleigh equation on incompatible elements
Both methods estimated that magma had undergone ca. 70%
of fractional crystallization at the moment of sulfide saturation

(3 wt% MgO)

Fractionation modelling shows that the enrichment factor of

metals will be close to 3-3.5.
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Plotted ratio Pd/MgO against Pd/Pt divides suites into barren,
Cu-only and Au-Cu.

All the samples from Yerington fall within, or very close, to the
Cu-only field of the model, confirming the accuracy of the
model with the characteristics of the deposit.



Australian

National
University

Conclusions

1) Plots of whole-rock concentrations maijor, trace elemtns
and REE show that all samples, including cumulate and
volcanic rocks, are likely to be related by fractional
crystallization

2) Scattering in concentrations of Cu, with no clear
correlation, is attributed to hydrothermal mineralization
overprinting and cannot be used to determine the
timing of sulfide saturation

3) Due to the much higher partition coefficient, PGE were
used to determine the timing of sulfide saturation

4) Late sulfide saturation indicates Cu-only mineralization







