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STAGED PORPHYRY Cu-Au EVOLUTION
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Overprinting alteration and magnetics
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Porphyry - wall rock porphyry
Exploration implications
¢ Highest value targets
¢ Complex overprinting relationships increase metal grade
¢ Position in the anatomy is critical (late barren intrusions)
¢ Structural control to sheeted veins important
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Carbonate-base metal Au
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Carbonate-base metal Au —

Leach and Corbett, 1993, 1994, 1995; Corbett and Leach, 1998
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Polymetallic Ag-Au -

carbonate base metal Au
sphalerite zonation
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Carbonate base metal Au —

carbonate types
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Carbonate-base metal Au
Exploration implications

¢ Most prolific Au producers in the SW Pacific rim

¢ Au with zoned Zn>Pb and carbonate

¢ lrregular Au distribution & variable metallurgy

¢ Local overprinting bonanza Au

¢ Structural control to bleed fluids from magmatic source
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Andean Polymetallic Au-Ag

Arcata Peru
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Polymetallic Ag-Au Mexico
Fresnillo Palmarejo




Polymetallic Ag-Zn-Pb

San Cristobal, Bolivia




Zonation in polymetallic Ag-Au

¢ Tops — white (Zn-rich) sphalerite, siderite,

elevated precious metal grades, Ag>Au

¢ Bottoms — black (Zn-poor) sphalerite,
chalcopyrite
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Polymetallic Ag-Au (Pb-Zn-Cu)
¢ Overlooked by the majors or many years but company
makers for juniors
¢ Ag>Au
¢ Spatially zoned with bonanzas in lower temperatures
¢ Multiple control to ore shoot development

Coranli, Peru Palmarejo, Mexico
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High sulphidation Cu-Au
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Andean high sulphidation Au-A

S -

.. .‘_i- : ' ___-: _,._-r" _—- = - -

T _'.E:_‘.:*. =

Argentina &



DISTINCTION BETWEEN HIGH & LOW SULPHIDATION FLUIDS
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S Alteration cross section
- Nena, PNG
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HIGH SULPHIDATION
Cu/Au SYSTEMS
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High sulphidation mineralogy
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Lithological Control -
Pierina, Peru
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Structural control - El Indio, Chile
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High sulphidation
Exploration Implications
¢ Zoned alteration & permeability controls
¢ Often poor metallurgy & low Au grade

¢ Better Au grade & metallurgy with temporal & spatial
transition to lower sulphidation

¢ Caution with barren advanced argillic alteration
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Good prospecting!!







	Aspects of Lachlan Orogen �Magmatic Arc Cu-Au-Ag Exploration �with lessons from the Pacific rim 
	Terry Leach �Symposium�2008
	Model for Pacific rim magmatic arc Cu-Au
	Mines & Wines Lachlan Orogen
	Porphyry Cu-Au with time
	Magnetite destruction by phyllic (sericite) alteration overprint �(of potassic alteration)
	Overprinting alteration and magnetics
	Overprinting intrusions and veins
	Overprinting intrusions
	Fluid evolution and levels in  �Porphyry Cu-Au
	Wall rock porphyry
	Porphyry - wall rock porphyry�Exploration implications
	Carbonate-base metal Au
	Carbonate-base metal Au – �Leach and Corbett, 1993, 1994, 1995; Corbett and Leach, 1998
	Polymetallic Ag-Au – carbonate base metal Au�sphalerite zonation
	Carbonate base metal Au  – carbonate types
	Cowal- �Carbonate -base metal Au
	Cowal pull-apart basin fractures
	Changes in convergence as a trigger
	Carbonate-base metal Au�Exploration implications
	Polymetallic Ag-Au
	Andean Polymetallic Au-Ag
	Polymetallic Ag-Au Mexico
	Polymetallic Ag-Zn-Pb
	Zonation in polymetallic Ag-Au
	Mungana
	Polymetallic Ag-Au (Pb-Zn-Cu)
	High sulphidation epithermal Au + Cu+ Ag
	High sulphidation Cu-Au
	Andean high sulphidation Au-Ag
	High vs Low Sulphidation
	High sulphidation�Zoned acid alteration
	Alteration cross section �- Nena, PNG
	Two phase fluid flow model
	High sulphidation mineralogy
	Permeability
	Breccia
	Lithological Control – Pierina, Peru
	Structural control - El Indio, Chile
	Mt Carlton 
	El Indio�Chile
	Wafi, Papua New Guinea�Transition to low sulphidation�from Leach, 1999
	High sulphidation �Exploration Implications
	Model for Pacific rim magmatic arc Au
	Good prospecting!!

