Epithermal Gold Deposits

(includes quartz-(alunite)-kaolinite and adularia-
sericite deposits of 7he Geology of Canadian
Ore Deposit Types. These are equivalent to
high-sulfidation and low-sulfidation types In
current terminology.)



SELECTED EPITHERMAL AND INTRUSION-RELATED
GOLD DEPOSITS OF THE WORLD
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EPITHERMAL AND SELECTED
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Plot of Au grade (g/t) versus tonnage (economic, or reserves+production) for selected Canadian epithermal Au deposits and
prominent examples elsewhere in the world, classified by subtype as referred to in the text. Canadian epithermal deposits include Al
= Al; B = Baker; BD = Blackdome; C = Cinola; DM = Dusty Mac; EQ = Equity Silver; L = Lawyers; LAF = Laforma; N = Mt. Nansen,;
SK = Mt. Skukum; SP = Silbak Premier; SUL = Sulphurets; and V = Venus. Hydrothermal vein deposits of a possible ‘transitional’ or
‘deep epithermal’ deposits are represented by open circles, sediment-hosted deposits by a green square with cross, and Au-bearing
VMS deposits (‘marine epithermal’) by open red squares (see Appendix 1 in Dubé et al., 2007). The median grades and tonnages for
several comparable types of deposits (yellow-filled circles) from Cox and Singer (1986) include porphyry Cu-Au [P]; low-sulphidation
Creede-type [C]; intermediate sulphidation: polymetallic vein deposits associated with felsic intrusions [M]; and high-sulphidation:
Summitville deposit [S]; and Lawyers deposit, Toodoggone River district, British Columbia [L; similar to the ‘Comstock-type’, Nevada
(no symbol) of Cox and Singer, 1986]. Median values for the low-sulphidation Hishikari, Japan vein deposit [H], and for the high-
sulphidation El Indio, Chile, deposit [I] are from Hedenquist et al. (2000). Fields for prominent low-sulphidation (blue shading) and

high-sulphidation (dashed line) epithermal Au deposits worldwide (global) are based on data in Hedenquist et al. (1996; 2000).



Table 2.2 Characteristics of high- and low-sulfidation epithermal deposits

High-sulfidation Low-sulfidation

Oxidized sulfur species (SO, SOF~, HSO3) Reduced sulfur species (HS, H,S) in ore fluid/vapor

in ore fluid/vapor

Also referred to as

Gold-alunite, acid-sulfate, alunite—kaolinite Adularia—sericite, hotspring-related

Fluids

Acidic pH, probably saline initially, dominantly magmatic Near-neutral pH, low salinity, gas-rich (CO,, H,S),
dominantly meteoric

Alteration assemblage

Advanced argillic (zonation: quartz-alunite-kaolinite- Adularia—sericite (zonation: quartz/chalcedony-calcite—

illite~montmorillonite—chlorite) adularia-sericite-chlorite)

Metal associations
Au—Cu (lesser Ag, Bi, Te) Au-Ag (lesser As, Sb, Se, Hg)

Magmatic-hydrothermal system

Geothermal system CO,, SO,, HCI
Volcano Crater lake

Acid springs
Hotsprings, mud pools solfataras
fumaroles

High sulfidation
(Au, Cu)
—acidic fluids
—advanced argillic
alteration

Porphyry Cu, (Mo, Au)

Saline magmatic fluid
__A Liquid flow
"’\__‘ Vapor flow
Figure 2.22 The geological setting and characteristics of high-sulfidation and low-sulfidation epitherma{ de_pouits.
A genetic link between high-sulfidation epithermal Au-Cu and sub-volcanic porphyry type Cu-Au deposits is also
suggested (after Hedenquist et al., 2000).
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Flgm"e‘ 2.23 Two stage moc!el for the formation of high-sulfidation epithermal deposits (after Arribas et al., 1995).
(a) Initial stage where a domxmmtly magmatic vapor phase is responsible for leaching of the country rock and
Eelopme:t of an ac!vanced argillic al(e.ratiqn halo around the main fumarolic conduit. (bl) Ore deposition stage, in
bisulcf?d: ‘:o 1:;1 ::ld is transported as a chloride complex; and (b2) ore deposition stage where gold is transported as a
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