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A New Mechanism of Gold Precipitation and
Enrichment During Ductile Shear
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Abstract

It is generally considered that the mechnaism of gold precipitation and enrichment in the pro-
cess of ductile shear is coincident with the “three-stage ore-forming model” or “fault valve ore-
forming model” or “hydrothermal solution mixing ore-forming model”. Writer point out that the
change of physicochemical macroconditions is not the main cause of unstability or decomposition
of Au-complexes nor the main cause of deposition of gold. For if it were so, gold would be scat-
tered equally in different minerals which grow up at the same time. The fact is that gold is en-
riched mainly in sulfide minerals, such as pyrite and arsenopyrite and particulate microquartz.

The author believes that the decrease of Eh and/or S~ and [AsS]*~ within the microzone
near the growing surface of pyrite or arsenopyrite cause unstability or decomposition of Au-com-
plexes. The gold coming from decomposition of Au-complexes will adhere to the growing surface
of these sulfides nearby. At this moment, the physicochemical macroconditions of hydrothermal
solutions probably have not reached the decompositional conditions of Au-complexes. They must
only reach the growing conditions of these sulfide. The author emphasizes that it is an impotant
cause of gold enrichment in a shear zone within abundant sulfides. Meanwhile, the author points
out that quartz's pizeoelectricity , which arises widely in the course of ductile shear, causes gold to
be enriched in particulate microquartz. Quartz's pizeoelectricity can yield a strong reducing micro-
zone on one side of a quartz particle or nearby where the negative charge is much more concen-
trated. It can also induce electron emitting among quartz particles or within the whole shear
zone. Both of them will cause Au-complexes to be decomposed forcefully in hydrothermal solu-
tions. The gold coming from decomposition of Au-complexes will adhere to the surface of the
quartz particle nearby or be deposited among quartz particles. This mechanism accompanies duc-
tile shear all the time. So, it will act more forcefully in the zone where shear is stronger. Accord-
ing to the high temperature limit of quartz's pizecelectricity (573°C) the author infers that the
pizeoelectricity mechanism will still act in a ductile shear zone. It can be looked as the theoretical
basis for looking for gold deposits hosted in shear zones in deeper levels of the earth's crust at

depths.
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