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Figure 13. (a) Parallel, incipient exfoliation planes in thin
section from core 4, 4.7 mm and 5.8 mm from outside edge
(to the right). (b) Exfoliation crack in thin section in core
9, 4.2 cm from outside edge (to the right). (c) Long dimen-
sion of photo parallels bedding in thin section from core 7.
Numerous incipient exfoliation planes at about 75 degree
angle to bedding. Top of photo is 6 mm below outside edge
of thin section.









AMATRICE HILL VARISCITE DEPOSIT,

ABSTRACT

Variscite (AIPO,<2H,0) is found
in Utah in three principal deposits: Clay
Canyon, Lucin, and Amatrice Hill.
Amatrice Hill, on the east flank of the
Stansbury Mountains near Stockton, is
the most recently found deposit and the
only one mined at present. The mineral
occurs as nodules in faulted and brec-
ciated limestones of the Pennsylvanian-
Permian Oquirrth Formation.

Variscite resembles turquoise in
color and is used similarly in jewelry. It is
softer, however, and generally not as
durable. Larger pieces are used for
decorative stone. Three principal types
based on pattern and color are recog-
nized: jade, apple blossom, and cobweb.
A blue color variant has been called
variquoise.

INTRODUCTION

Utah’s variscite deposits and the
rare phosphatic minerals that accompany
the gemstone are well known and
adequately discussed in scientific litera-
ture and in various ‘“‘rockhound” and
lapidary journals. Interest in these
deposits is rekindled from time to time,
especially when a volume of new material
is found. In 1972 a new cluster of
variscite nodules was found on the
Amatrice Hill deposit through the work
of Dale James, Claude Atkin, and Irvin
Jones, all of Tooele, Utah. The writer is
indebted to them for providing
exemplary specimens, for description,
and for allowing full access to the
property and workings. They presently
own the property under the name of
Three Queens Gem Corporation. This
paper describes the Amatrice Hill variscite
so that the reader may compare it
mineralogically with Utah’s world famous
deposit in Clay Canyon, in Utah County.

SYNOPSIS AND HISTORY
OF UTAH’S VARISCITE DEPOSITS

Of Utah’s several variscite deposits,
three are considered the most important:
Clay Canyon, Lucin, and Amatrice Hill.

! Economic geologist, Utah Geological and
Mineral Survey, Salt Lake City, Utah 84112.

TOOELE COUNTY, UTAH
by Hellmut H. Doelling'

In 1893 variscite was discovered in Utah
in an altered zone along a fault on the
north slopes of Clay Canyon about five
miles west of Fairfield, Utah County. The
deposit was claimed as a gold mine by
Frank Butt and his brother. They evident-
ly gave one of the nodules with the green
mineral to F. T. Millis of Lehi, Utah, who
shipped the specimen to George P.
Merrill, then curator for the U.S,
National Museum (Smithsonian Institu-
tion). Packard (1894) reported on
Merrill’s findings and stated that the
variscite occurred as “nuggets” in a
quartz vein. He described the occurrence
of the variscite and listed the deposit as
the second discovered in the country. The
first may have been that found in 1877 in
Montgomery County, Arkansas.

In the first few years the deposit at
Clay Canyon changed hands several times.
The material proved to contain no gold,
and it took some effort to develop a
market for the green mineral. Don
Maguire took over the mine and
attempted to publicize the variscite as a
gem material. In 1904, he reported in the
Salt Lake Mining Review a siliceous vein
12 feet wide and 700 feet long. The
nodules ranged in size from walnuts to
coconuts. Not many nodules were found
at that time; in four years only 200 carats
had been produced.

An attempt by Maguire to put
variscite on the American market proved
unsuccessful; most of the production
went to China and a little to Europe. Into
the early 1920°s the deposit was mined
sporadically by Maguire and others as a
surface mine until the “easy” material
was gone. Much was sold to Ward’s
Natural Science Establishment in
Rochester, New York.

In 1936 the deposit was relocated
by Arthur Montgomery and Edward Over
who started underground work. They
were successful in striking two fresh
zones of nodules, the first in 1937 and
the second in 1939; the nodules were as
much as eight inches in diameter. Mont-
gomery, a geology teacher, saw to it that
the nodules were preserved as mineral
specimens. He donated many to the
Smithsonian Institution and made others
available for study of the rare phosphatic
minerals found with the variscite.
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Esper S. Larsen, Jr., and E.S.
Larsen, III, studied the mineralogy in
depth and identified several new minerals.
Their work appeared in various issues of
American Mineralogist (see Selected
References); a partial list of the minerals
includes the following: deltaite, dehrnite,
englishite, crandallite, variscite,
gordonite, lehiite, lewistonite, davidson-
ite, wardite, millisite, montgomeryite,
overite, and sterrettite.

Since 1940 the Clay Canyon
deposit has been reworked for ever-
diminishing returns. Little is currently
found there except for an occasional
lucky find. Undoubtedly more pockets
may be found in the future but not
without some expense. Several tons of
material have been mined over the years.

The Lucin deposit lies about five
miles north of the Lucin railroad siding in
western Box Elder County on a prom-
inence known as Utahlite Hill. The hill
rises 350 feet above the desert floor and
is mainly an outcrop of the Rex Chert
Member of the Permian Park City Forma-
tion. The first claim, for gold and copper,
was located by C.J. Burke in 1902. He
dug a shaft 22 feet deep and, after obtain-
ing negative assays, abandoned it. Green
oxide copper mineralization is common
in the area, especially to the south in the
northern Pilot Range (Copper Mountain).
The first variscite claims were located by
Frank Edison in 1905, but no work was
done until 1909. At that time Edison and
Edward Bird, both of Montello, Nevada,
began work in earnest, Sterrett (1911) of
the U. S. Geological Survey, who has had
one of the Clay Canyon phosphatic
minerals named after him, visited the
property and reported on it. Since then
the property has changed hands several
times and has been operated intermittent-
ly. The present owners are Dwight Bates
and Leland Turner of Provo, Utah. It is
estimated that fotal production over the
years is in the tens of thousands of
pounds valued at between $50,000 and
$100,000. The variscite-bearing area of
Utahlite Hill consists of a mineralized
zone 1,000 feet in length and about 50
feet wide. The Permian Rex Chert, the
host formation, is highly fractured chert
with minor amounts of limestone.
Variscite occurs as breccia fillings and
replacements of chert nodules. The
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Figure 14. (a) Triangular slab of variscite and chalcedony. This variscite encloses an irregularly shaped body of lavender chalcedony, a rare find. The
scale is in inches. (b) A perfect variscite nodule with part of a small body near the top. The interior is solid green, slightly darker around the edges.
The dark encasing layer is brown chalcedony or jasper. The darker blotches on the outermost encasing material, especially to the right, is

red-brown jasper. The scale is in inches.

white in the center. Most of the work of
James, Atkin, and Jones has been at the
north end of the west mineralized zone
where additional jade-type material was
found.

The apple-blossom type of variscite,
perhaps the most common of the new
material, is exemplified by nodules with
white centers and green edges (white
blossoms on a green background). The
outer edge greens are of varying shades
and patterns. The common pattern is
crudely banded and broad—a large area of
greenish white surrounded by varying
areas of darker green.

The third type, known as cobweb
variscite, indicates a network patterning.
It can be formed in several ways and can
be combined with the other two types.
One cobweb variation is due to fracturing
of one generation of variscite and a later
recementation with more variscite.
Generally the older variscite is lighter in
color than the enclosing material. Each
enclosed cell ranges in size from 2 to 8
mm. In some places the fracturing is rece-
mented with chalcedony, or with
hematite, limonite, or other phosphatic
mineral to form other varieties of
cobweb. In these cases much of the
variscite is dark green and looks as if it
were a grapelike conglomeration of very
small nodules. Cobweb is prevalent on the

outer edges of apple-blossom bodies or
jade-type nodules.

In addition to these varieties,
variscite has been found in many
unpredictable forms. As in the cobweb
type, fractured variscite of a light green
color is recemented with darker variscite
but in larger scale with the material
exhibiting complex offsets and displace-
ments. Most of the cementing material is
finely laminated parallel to the breaks. In
rare specimens the interior bodies con-
taining the variscite are filled with the
red-brown, lavender, and gray chalcedony
or jasper, and the outer edge is lined with
variscite as a crust. In still others the
chalcedony has been fractured and
recemented with variscite.

A second alteration zone lies about
150 feet east of the first. It is bounded on
each side by massive, medium gray,
cherty resistant limestone which grades
into the light gray medium-bedded lime-
stone found between them. Chert, in
nodules and as thin beds, is lighter in
color in this sequence. Limonitization
and hematitization become more
pronounced as the fissure is approached.
Near the fault the chert is a very light
gray, brittle, and is bedded. Little
variscite has been found along this
feature; the pieces and nodules have been
small. Most of the variscite occurs as

isolated blebs cementing the brecciated
chert. Patterned chalcedony is common
in this zone. The stratigraphic distance
between the two massive limestones is
about 35 feet.

Another fissure may be present at
the extreme southeast corner of the hill,
but exposures are not clear. Several cuts
in this area have unearthed a few pieces
of variscite and some patterned chalced-
ony; it is not known whether this is in
place or is float from the east fissure.
Mineralization along both the east and
west fissure is known to extend south-
ward from the workings down to the
fanglomerate. It is not known how far
north the alteration may extend. Many
years ago along the east edge of Amatrice
Hill, an adit was driven to intercept the
two zones underground. The opening cuts
across a fissure along which there has
been brecciation of the limestone but
only a minor amount of accompanying
alteration. The working was explored, but
no heavy alteration was noted. In some
parts of the mine the limestone is
bleached and marbleized.

WORKINGS

Workings on the west fissure consist
of several shallow pits and areas where
the soil has been removed to bare the
bedrock. These pits begin near the south

































































































































































