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Porphyry Cu deposits in collisional orogen setting: A preliminary genetic model

YANG ZhiMing and HOU ZengQian
(Institute of Geology, Chinese Academy of Geological Sciences, Beijing 100037, China)

Abstract

Porphyry Cu deposits (PCDs), as the primary source of copper, are usually thought to be formed in a magmatic arc setting.
They can also occur in collisional orogen or intraplate settings. The classic PCDs model, proposed by Lowell and Guilbert (1970), has
been widely accepted by economic geologists because of its practical value in the exploration of PCDs in the arc setting, especially in

the Circum-Pacific Belt. However, Lowell and Guilbert’s model fails to give a reasonable explanation of the PCDs in the collisional
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orogen setting. The authors therefore give a detailed description of geological setting, tectonic control, magma source, general charac-
teristics of the ore deposit, source and enrichment mechanism of metals, fluid source and evolutionary path of PCDs in the Qinghai-
Tibetan collisional orogen setting, and propose a preliminary genetic model. Several points are emphasized in this model: @ Mineral-
ization-related porphyry intrusions in the collisional orogen setting are geochemically adakitic rocks, which originaue from the newly-
formed lower crust and are triggered by the upwelling of asthenosphere and/or the transition of structure mechanism from extrusion to
extension. @ The enrichment of Cu and other metals in the adakitic magmas results from the relatively high oxidation state of the
source, in which the bulk of the sulfur is dissolved in the sulfate form, with the result that sulfide-compatible elements such as Cu and
Au can also behave as incompatible elements and will be retained in the evolving magmas. @ The ascent of the adakitic magmas is
usually constrained by large-sized strike-slip fault systems triggered by oblique collision or by large-sized normal faults induced by litho-
sphere removal, whereas the emplacement of the adakitc magmas is generally controlled by mine-scale structures. @ The magma
chamber usually exists below large-sized and, especially, giant deposits. In these deposits, Cu, S and magmatic fluids, which are es-
sential for the formation of porphyry Cu deposits, generally originate directly from the magma chamber. & The deposits reinforce
most of the generalized characteristics of porphyry Cu deposits in continental arc settings, except for the fact that they show relatively
strong K-silicate alteration due to high K /7H™ value in the high-K adakitic magma dominated ore-forming fluid. ©® Sulfide precipita-
tion mainly occurs during K-silicate alteration, usually in response to the change of temperature, pressure, salinity, f(0,), and pH
value, especially to the change of temperature and pressure.

Key words: geology, porphyry copper deposit, genetic model, collisional orogenic belt, Qinghai-Tibetan plateau
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