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THE ROL E OF MAGMATIC FLUID IN THE FORMATION
OF HYDROTHERMAL ORE DEPOSITS

LU Wei
( The Research Centre for Mineral Resources Exploration,
Institute of Geology and Geophysics, Chinese Academy of Sciences, Beijing 100101, China)

Abstract : Within the shallow part of the crust , the magmatic fluid is separated into a magmatic brine and a
vapor. Addition of SO, , CO, would result in fluid saturation in magma and increase the fluid immiscibility.

Most metals such as Ag, Zn, Pb, Sn are carried in the brine by stable chloro-complexes, whereas Cu and Au
are probably held in the Senriched vapor phase by some stable bisulfide complexes. Tin precipitation is driven
by mixing of hot magmatic brine with cooler meteoric water asa result of the dilution and thermal efects. For
the two fluids aways mix at the same place for an extended period of time, a stable plumbing system is re-
guired, which may be attained either by (1) mixing at the interface of two overlying convection cells or by
(2) mixingof magmatic fluid ascending in one vein with meteoric water penetrating from a crosscutting vein.

Porphyry Cu mineralization is dominated by magmatic fluid in the early stage, dthough late meteoric water is
not only commonly present but perhaps critica in enhancing porphyry metal concentration to ore grade. Zoned
alteration assemblages are formed as the reactive and metal-bearing magmatic fluid moves away from the intru-
sgon, cools and reacts with the country rock. The early stage of the high-sulfidation epithermal ore depodtsis
characterized by extendve leaching of the host rocks by an acidic and oxidativefluid. The atia separation of
low-sdinity liquid associated with the high-sulfidation ore with the underlying higher-salinity liquid at depthis
attributed to their dendty contrast. Low-sulfidation epitherma ore deposts are characterized by a low-saini-
ty, near-neutra and reducing fluid with pressures controlled by hydrogtatic conditions. Fluid boiling may
probably be the main mechanism for ore precipitation. The Au-rich low-sulfidation epithermal ore depost is
related to the low-sdinity vapor-enriched-fluid , whereas the Ag-rich one to the higher-sdinity fluid. Theflu
ids regponsble for mineralization may be present only for short periods during the lifetime of the hydrothermal
system , posshly at the timeof individua tectonic or hydraulic fracturing events. The variability in magmatic
sgnatures between geothermal systems may be caused by intermittent contributions (or lack thereof) of mag-
matic fluid.

Key words:magmatic fluid; fluid mixing; meta trangortation; porphyry Cu ore depost ; epitherma ore de
posit



