











type ores commonly contain assem-
blages of realgar-orpiment-pyrite,
which represent a fairly high degree
of sulfidation. These fluids were
probably not in equilibrium with the
surrounding limestone, because
Carlin-type ores are notably “decar-
bonated,™ (the calcite has been re-
moved along the fracture zones).

FIGURE 4
B S R TN i
Section through the North Lily Mine, along the North Lily
Fissure Zone, Tintic District (modified from Shepard et
al., 1969). A more detailed section appears in Morris and
Lovering (1979). Note the occurrence of pyrite-enargite-
gold ore only in areas with quartzite wall-rocks. Re-
placement Ph-Zn and Ag-Phb ores occur where wall
rocks are calcareous.

where strong silicification has taken

place.

At Park City, the Park Premier
stock has the attributes of a por-
phyry copper deposit, except that it ~<
is very small, and it is low grade ~
(John. 1989). No other mineralizing
intrusions are known beneath the
volcanic rocks in that district. The £500°
productive intrusions lie to the west. e
and they generated the famous sil-
ver ore bodies.

5000
Epithermal veins in young -
volcaniclastic rocks lacking
associated plutons -

The Escalante Mine. north of
Enterprise, Washington County. in
southwestern Utah, is the most re-
cently developed silver deposit in
Utah (Arentz. 1978). Ore textures
suggest that it represents a relatively
low-temperature, near-surface, ore-
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forming environment with no ex-
posed intrusive igneous rocks. The
Escalante Mine was developed on a vein system. with at
least 1.070 m (3,500 ft) of strike length and extending to
more than 240 m (800 ft) in depth. Veins consisted of
banded quartz, calcite and fluorite containing argentite
and acanthite-calcite (Fitch and Brady, 1984). Secondary
silver chlorides and rare native silver were important
near-surface ore minerals. The mineralized zone was 3 to
13.7 m (10 to 45 ft) wide. This allowed the efficient use
of large trackless (diesel- powered. rubber- tired) under-
ground equipment. The mine entered production in 1981.

In May 1983, proven and stockpiled reserves were esti-
mated at 1.48 Mt (1.63 million st), averaging 355 g/t
(10.37 oz/st) contained silver (1.48 Mt, 355.5 ppm Ag).

Until mine closure in 1989 and cessation of milling in
1990, the operation yielded 557 t silver and 177 kg gold
from 2.1 Mt of ore (17.9 million oz of silver and 5,700 oz
of gold from 2.3 million st of ore).

The ore system is hosted in rhyolitic, bedded and re-
worked tuff and ash deposits and overlying mud flows
and breccias. The overall volcaniclastic sequence is per-
haps 200 m (650 ft) in thickness. Where cut by the steeply
dipping vein system, these permeable rocks developed a
silicified, silver-bearing envelope. extending 15 to 30 m
(50 to 100 ft) from the vein. At depth, galena and sphaler-
ite appeared, with combined grades of 4% to 6% lead
and zinc (Ranchers Exploration and Development, un-
dated handout).

Sandstone-hosted silver
Mesozoic sandstone-hosted silver minerals are
known in several areas of southwestern Utah (Proctor,

1953: Wyman, 1960; Cornwall et al., 1967). The old Silver
Reef mining district is near the town of the same name in
Washington County, north of St. George (Fig. 5). It pro-
duced more than 218 t (7 million oz) of silver from two
thin sandstone sequences or “reefs.” These reefs are
separated stratigraphically by about 150 m (500 ft) of
more argillaceous rocks in the Triassic Moenave Forma-
tion (Fig. 6). The grade and tonnage are difficult to estab-
lish because the ore was hand sorted in large flat stopes
and some waste was later reworked or milled. Most sil-
ver was produced by leaching or amalgamation. Thus,
shipment to distant smelters was seldom required.
Silver replaced carbonized trees and carbon trash,
just as uranium was localized (typically in the underlying
Triassic Chinle Formation) in many parts of the Colo-
rado plateau. Locally, copper accompanied silver, as ap-
parently did selenium and possibly mercury. Silver
chlorides and, near the water table, native silver, were
common ore minerals. A reduced assemblage, including
silver sulfides, is poorly documented below the water
table, and the mineralogy needs further study. Very low
levels of gold (consistent traces in ore; 0.7 to 1.1 g/t or
0.02 to 0.03 oz/st gold; 0.07 to 1 ppm gold in silver flota-
tion concentrates) are well documented by fire assays.
Disseminated pyrite, some of it framboidal, is present
locally in the sediments. Features characteristic of hydro-
thermal deposits, such as quartz and pyrite veining, are
not observed, although Wyman (1960) emphasizes verti-
cal controls for mineralization. Price et al. (1985) de-
scribed a different variant of such a system in Texas.
Several models for ore formation have been pre-
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