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Figure 7. Stone veneer at Olympus High School, 4055 South 2300 East, Salt
Lake City, Utah. Veneer stone is mixed sandstone and quartzite laid in a
"planking" pattern.

Figure 8. Close-up of stone veneer at Olympus High School.

Figure 9. Stone veneer at the ZCMI building (Cottonwood Mall),
4835 South Highland Drive, Holladay, Utah.

Figure 10. Close-up of veneer stone at ZCMI building.
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Figure 11. Typical quartzite ashlar.

Figure 13. Close-up of crushed Elba Quartzite used in precast panels on a
building, 530 East 400 South, Salt Lake City, Utah. Individual "chunks" average
3 inches (8 cm) in diameter.

Figure 14. Quartzite tile flooring used in a bank in El Paso,
Texas. Photograph courtesy of Idaho Quartzite Corporation.
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e HoAe =3 : Figure 16. Quartzite used as a cemetary monument in Park Valley

Figure 15. Landscape granules of Elba Quartzite used e Cer Cler Cagie i
on a parking strip, 2925 South Melbourne Street, Salt

Lake City, Utah. Individual granules are Vainch(6 mm) *

in diameter.
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Figure 19. Large, thin sheets of quartzite stacked vertically in
shipping crates to prevent breakage during shipping.

Figure 18. Sl stone slabs sta;ked horizontally on a pallet.
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like pieces of quartzite (figures 11 and 12) with foliation planes
perpendicular to the wall. Stone laid in this manner is called
ashlar. Still another method uses quartzite slabs or granules as
veneer on concrete panels which are cast either at a plant or on
site then attached to the building frame (figure 13). Stone
masons also use thin slabs of quartzite for interior and exterior
paving of building floors (figure 14), sidewalks, patios, and
swimming pool decks. The stone is laid with the foliation
surface parallel to the ground in a bed of mortar, usually over a
concrete slab. In the past, masons used mostly polygonal rock
slabs as they came from the quarry, however the trend is now
toward the use of rectangular sawed tiles. Rocktile Specialty
Products Inc., State Stone Corp., and Idaho Quartzite Corp. have
produced sawed quartzite stone tiles. Quartzite tile Eeta.ils for
roughly $9-$11 per square foot ($97- $118 per m®). Stone
producers have also investigated grinding down (or gauging) the
backs of quartzite slabs to create a flat stone tile of uniform
thickness. Sawing and gauging should help quartzite stone
dealers capture some of the large granite or marble tile and
ceramic tile business.

Landscapers utilize quartzite for decorative granules,
decorative boulders, and stepping stones. At least one operator,
Northern Stone Supply, crushes quartzite at their quarry (quarry

23 of figure 6) and sells it for landscape granules. The granules

are typically installed over a polyethylene sheet, in areas such as
parking strips (figure 15), creating an attractive, low-main-
tenance area. Landscapers also incorporate large quartzite
boulders for decorations in flower beds and gardens. Quartzite
finds additional landscape use as stepping stones which are stone
slabs thick enough to be laid directly on soil, creating walkways
through gardens or across high traffic areas of lawns.

Utah quartzite is used in smaller quantities for a variety of
miscellaneous uses. Figure 16 shows a cemetery monument
made of quartzite. Quartzite is seldom used in this role; granite
and marble dominate the monument business. One reason that
quartzite has not been traditionally used is its extreme hardness;
it is difficult to saw and engrave. Recent advances in diamond
rock cutting equipment could minimize this problem. Box Elder
County quartzites could be made into extremely durable, attrac-
tive headstones. Selected pieces of green Elba Quartzite have
been cut, polished, and sold as the semi-precious gemstone
chrome aventurine (or green aventurine). Jewelers shape these
stones into convex disks called cabochons sized to fit rings and
necklaces. Stone operators also market some quartzite as
decorative stone for home aquariums.

Mining Methods

The bulk of the quartzite production in Box Elder County
comes from surface quarrying with a smaller amount of stone
collected from the extensive amounts of "float” which blanket
areas of the Raft River and Grouse Creek Mountains, Workers
often use heavy equipment, such as backhoes and bulldozers, to
remove shallow overburden during exploration and quarry
preparation and to clear waste rock during quarrying. The actual
production of the stone, however, is a very labor-intensive
process. Workers employ pry bars, chisels, and hammers to split
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the stone (figure 17). The stone is then hand sorted according to
color, thickness, and slab size. Small, thicker slabs are stacked
horizontally on pallets (figure 18) while larger, thinner, fragile
sheets are placed vertically on end in pallets with wooden sides
(figure 19). A pallet typically contains 3,500 pounds (1,590 kg)
of stone. Stone is stored at the quarry site and eventually loaded
by forklift onto trucks to be hauled to market. Explosives are
seldom used since the bulk of the stone is easy to remove and
explosives can damage the stone. Explosives appear to have
been used at quarries 23 and 24 (figure 6). These quarries are in
the Elba Quartzite which, in general, does not split as cleanly as
the quartzite of Clarks Basin. Stone workers also gather substan-
tial amounts of float stone. In this method, a four-wheel drive
truck is driven along secondary roads or cross-county and
selected slabs of stone are collected. Much of this surface float
has variable orange and brown oxidized iron staining on the
surfaces.

Current Issues

Animportant question currently facing the Box Elder County
quartzite stone industry is whether the quartzite building stone
is an "uncommon” variety and therefore subject to claim and
patent under mining law or a "common" variety for which
mineral producers must pay the federal government. If quartzite
is found to be a common variety, production at some of the
quarries may cease due to the increased cost. The definition of
what constitutes an uncommon variety was established in Mc-
Clarty vs. Secretary of the Interior, 408 F.2d 907, 906 (Sth Cir.
1969). The decision outlines several criteria to be applied when
deciding if a commodity is an uncommon variety: (1) there must
be a comparison of the mineral deposit in question with other
deposits of such minerals generally, (2) the mineral deposit in
question must have a unique property, (3) the unique property
must give the deposit a distinct and special value, (4) if the
special value is for uses to which ordinary varieties of the mineral
are put, the deposit must have some distinct and special value for
such use; and, (5) the distinct and special value must be reflected
by the higher price which the material commands in the market
place. Also the "special economic value of a deposit, due to a
unique property, might be based on reduced costs or overhead
resulting in a greater margin of profit” (Parnell, 1990). Maley’s
1985 study for the U.S. Bureau of Land Management (USBLM)
established that the quartzite building stone at one quarry site in
Idaho met all of the criteria for an "uncommon” variety and
therefore was claimable and patentable. In 1990, the U.S, Forest
Service (USFS) reinterpreted existing mining law and
precedence setting lawsuits to modify their regulations concern-
ing mineral disposal on Forest Service land. In modifying 36
CFR Part 228, the USFS decided that the only building stone that
is "uncommon” is stone which is suitable for structural (or
load-bearing) use in construction, a use that is now nearly
non-existent. However, Roland Robison, former Utah state
director of the USBLM, opposed the Forest Service decision in
a 1988 letter to F. Dale Robertson, the Chief of the U.S. Forest
Service. Mr. Robison questioned the USFS interpretation of
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mining law and even if USFS had jurisdiction since by prior
agreement the USBLM administers locatable minerals even on
Forest lands. As of August, 1993 the two agencies still inter-
preted the locatability of building stone differently.

SUMMARY AND CONCLUSIONS

Six companies mine several varieties of an unusual quartzite
building stone from Precambrian and Cambrian rocks of Box
Elder County and ship it to most states and several foreign
countries. This little publicized industry has grown steadily
since the 1950s due to the desirability of the stone that they
produce. Micaceous quartzite from the Elba Quartzite and mica-
quartz schist from the quartzite of Clarks Basin were altered and
recrystallized by middle Mesozoic metamorphism and endowed
with desirable qualities for premium building stone. The
quartzite has the following characteristics: it splits into large,
thin sheets that are relatively inexpensive to ship and easy to
install; it is durable due to its strength, hardness, and imper-
meability; and it occurs in a range of colors with varying degrees
of micaceous surface sheen and decorative iron staining along
fractures and in irregular bands. The best quality building stone
is found where the rock is most metamorphosed. These rocks
occur along the contact between Cambrian and Precambrian
rocks especially near the junction of the Raft River and Grouse
Creek Mountains. Mining of quartzite is very labor intensive;
machinery is used to remove overburden but splitting and extrac-
tion of the stone is done manually. Workers use pry bars,
hammers, and chisels to separate the stone slabs. The stone is
then sorted according to color, thickness, and slab size. Thin
slabs are widely used for building veneer and paving. Large thin
sheets are especially valuable since they are suitable for cutting
into tile. Thick blocky chunks are less expensive and are used
for ashlar building veneer.

The quartzite industry of Box Elder County has a bright
future for several reasons: (1) the market for quartzite is expand-
ing, (2) the trend toward sawing the quartzite into tile is making
it more competitive with granite and marble and with ceramic
tile, and (3) stronger, better capitalized companies have bought
out or formed joint ventures with smaller companies. Three
factors which could negatively affect the industry are difficulty
of finding skilled help in this labor-intensive business; competi-
tion from foreign quartzite dealers (Europe, India, China, and
Brazil); and government regulations exempting this stone from
claim under federal mining law.
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GLOSSARY*

Ashlar - Rectangular pieces of stone of uniform or non-uniform size
that are set in regular or uneven courses or laid randomly in a wall.

Archean - The time period during which earth’s oldest rocks were
emplaced; more than 2.5 billion years ago.

Cambrian - The oldest of the periods of the Paleozoic Era, currently
defined as the time period from 570 to 500 million years ago.

Dimension Stone - Natural stone which is split, sawed, or trimmed to
specified or indicated shapes or sizes, with or without one or more
mechanically dressed surfaces.

Flagstone - A rock that splits naturally into tabular pieces ranging in
thickness from roughly 0.4 to 2 inches (1 to 5 cm). The rock may
split along bedding planes or along foliation planes.

Float - Fragments of stone covering the hillsides below outcropping
beds of the same stone.

Foliation - A general term for a planar arrangement of textural or
structural features in any type of rock, especially the planar structure
thatresults from flattening of the constituent grains of a metamorphic
rock.

Mesozoic -The third youngest era into which geologic time is divided
(as recorded by the stratified rocks of earth’s crust). This era is
currently defined as the time from 240 to 66 million years ago.

Micaceous Quartzite - A metamorphic rock composed of tightly
interlocked quartz grains with small amounts of mica segregated into
irregular, thin, parallel layers.

Mica-Quartz Schist - A medium- or coarse-grained metamorphic rock
with subparallel orientation of its constituent minerals which are
segregated into discrete layers. Quartz is the dominant mineral with
smaller amounts of mica present.

Precambrian - The period of geologic time before the Paleozoic Era;
currently defined as the period from the origin of the earth to 570
million years ago. Contains Proterozoic and Archean eons. '

Proterozoic - The youngest geological time eon of Precambrian time;
currently defined as the time from 2.5 billion to 570 million years
ago.

Veneer Stone - A thin decorative layer of stone applied over a load-
bearing wall.

* Definitions derived in part from Bates and Jackson (1987), Palmer (1983),
Power (1983), and Thrush (1968).



Quartzite building stone industry

SELECTED BIBLIOGRAPHY

ASTM, 1966, Book of ASTM standards, pt. 12: Philadelphia, Pennsyl-
vania, American Society for Testing and Materials, 468 p.

Armstrong, R.L., 1968, Mantled gneiss domes in the Albion Range,
southern Idaho: Geological Society of America Bulletin, v. 79, p.
1295-1314.

—1982, Cordilleran metamorphic core complexes - from Arizona to
southern Canada: Annual Review of Earth Planetary Science, v. 10,
p. 129-154.

Armstrong, R.L., and Hills, F.A., 1967, Sb-Sr and K-Ar geochronologic
studies of mantled gneiss domes, Albion Range, southern Idaho,
U.S.A.: Earth Planetary Science Letters, v. 3, p. 114-124.

Barton, W .R., 1968, Dimension stone: U.S. Bureau of Mines Informa-
tion Circular 8391, 147 p.

Bates, R.L., and Jackson, J.A., editors., 1987, Glossary of geology (3rd
ed.): Alexandria, VA, American Geological Institute, 788 p.

Bowles, Oliver, 1939, The stone industries, (2nd ed.): New York, New
York, McGraw-Hill Co., Inc., 519 p.

Compton, R.R., 1972, Geologic map of the Yost quadrangle, Box Elder
County, Utah, and Cassia County, Idaho: U.S. Geological Survey
Miscellaneous Investigation Map 1-672, scale 1:31,680.

—1975, Geologic map of the Park Valley quadrangle, Box Elder
County, Utah, and Cassia County, Idaho: U.S. Geological Survey
Miscellaneous Investigations Map I-873, scale 1:31,680.

—1980, Fabrics and strains in quartzites of a metamorphic core com-
plex, Raft River Mountains, Utah, in Crittenden, M.D., Coney, P.J.,
and Davis, G.H., editors, Cordilleran metamorphic core complexes:
Geological Society of America Memoir 153, p. 385-398.

—1983, Displaced Miocene rocks on the west flank of the Raft River-
Grouse Creek core complex, Utah, in Miller, D.M., Todd, V.R., and
Howard, K.A., editors, Tectonic and stratigraphic studies in the
eastern Great Basin: Geological Society of America Memoir 157, p.
271-280.

Compton, R.R., Todd, V.R., Zartman, R.E., and Naeser, CW., 1977,
Oligocene and Miocene metamorphism, folding, and low-angle
faulting in northwestern Utah: Geological Society of America Bul-
letin, v. 88, p. 1237-1250.

Coney, P.J., 1980, Cordilleran metamorphic core complexes: An over-
view, in Crittenden, M.D., Coney, P.J., and Davis, G.H., editors,
Cordilleran metamorphic core complexes: Geological Society of
America Memoir 153, p. 7-31.

Currier, L.W., 1960, Geological appraisal of dimension-stone deposits:
U. S. Geological Survey Bulletin 1109, 78 p.

Doelling, H.H., 1975, Preliminary geologic map of the Cotton Thomas
Basin quadrangle, Box Elder County, Utah: Utah Geological Survey
unpublished map, scale 1:62,500.

Doelling, H.H., Campbell, J.A., Gwynn, J.W., and Perry, L.I., 1980,
Geology and mineral resources of Box Elder County, Utah: Utah
Geological Survey Bulletin 115, 251 p.

Felix, C.E., 1956, Geology of the eastern part of the Raft River Range,
Box Elder County, Utah, in Eardley, A.J., and Hardy, C.T., editors,
Geology of parts of northwestern Utah: Utah Geological Society
Guidebook to the Geology of Utah No. 11, p. 76-97, scale 1:68,500.

Hansen, W.R., 1964, Stone, in Hilpert, L.S., editor, Mineral and water
resources of Utah: Utah Geological and Mineral Survey Bulletin 73,
p- 222-228.

Harben, Peter, and Purdy, James, 1991, Dimension stone evaluation -

15

from cradle to gravestone: London, Industrial Minerals, February,
p-47-61.

Hintze, L.F., 1988, Geologic history of Utah: Provo, Brigham Young
University Special Publication 7, 202 p.

Idaho Quartzite Corp., 1987, Unpublished company catalog.

Maley, T.S., 1985, Mineral patent application of Northemn Stone Supply,
Inc. for the Rocky Mountain #'s 3, 4, 7, 8, 10, 11, 13-15, 10-26,
32-39, 47, and 48 placer mining claims: U.S. Bureau of Land
Management, Idaho State Office, Boise, Idaho, Mineral Report
1-18533,91 p.

Miller, D.M., 1991, Mesozoic and Cenozoic tectonic evolution of the
northeastern Great Basin in Buffa, R.H. and Coyner, AR., editors,
Geology and ore deposits of the Great Basin: Nevada Geological
Society guidebook compendium, vol. 1, p. 202-228.

Miller, D.M., Ammstrong, R.L., Compton, R.R., and Todd, V.R., 1983,
Geology of the Albion - Raft River - Grouse Creek Mountains area,
northwestern Utah and southern Idaho, in Gurgel, K.D., editor,
Geological excursions in the overthrust belt and metamorphic core
complexes of the intermountain region, guidebook, pt. 1: Utah
Geological and Mineral Survey Special Studies 59, p. 1-62.

Palmer, AR., 1983, The decade of North American geology 1983
geological time scale: Geology, v. 11, no. 9, p. 503-504.

Parnell, J.C., 1990, Disposal of mineral materials, final rule, U.S. Forest
Service: Federal Register, vol. 55, no. 242, December 17, p. 51700-
51707.

Power, W.R., 1973, An evaluation of building dimension stone deposits:
Mining Engineering, v. 24, no. 6, June, p. 4244,

—1983, Construction materials; dimension and cut stone, in Lefond,
S.J., editor, Industrial rocks and minerals, (fifth edition): New York,
New York, Society of Mining Engineers of the American Institute
of Mining, Metallurgical, and Petroleum Engineers, Inc.,p. 161-181.

Rocktile Specialty Products, Inc., 1992, Natural stone products: Un-
published company brochure.

Snoke, A.W., and Miller, D.M., 1988, Metamorphic and tectonic history
of the northeastern Great Basin, in Ernst, W.G., editor, Metamor-
phism and crustal evolution of the western United States (Rubey
Volume VII): Englewood Cliffs, New Jersey, Prentice-Hall, Inc., p.
606-648.

Stanford University, 1965, Geologic map of Raft River - Grouse Creek
area, Utah and Idaho: Menlo Park, Stanford University unpublished
map, scale 1:48,000.

—1967, Geologic map of the eastern part of the Raft River Mountains,
Utah and Idaho: Menlo Park, Stanford University unpublished map,
scale 1:24,000.

—1976, Geologic map of the southemn part of the Grouse Creek Moun-
tains, Box Elder Co.: Menlo Park, Stanford University unpublished
map, scale 1:24,000.

Thrush, P.W., editor, 1968, A dictionary of mining, mineral, and related
terms: U.S. Bureau of Mines, 1269 p.

Todd, V.R., 1973, Structure and petrology of metamorphosed rocks in
central Grouse Creek Mountains, Box Elder County, Utah: Menlo
Park, Stanford University PhD dissertation, 316 p.

—1980, Structure and petrology of a Tertiary gneiss complex in
northwestern Utah, in Crittenden, M.D., Jr. Coney, P.J., and Davis,
G.H., editors, Cordilleran metamorphic core complexes: Geological
Society of America Memoir 153, p. 349-383.

—_1983, Late Miocene displacement of the pre-Tertiary and Tertiary






Quartzite building stone industry

feet (0.3 sq m) in area. Dark-gold and light-gold stone
predominates. Some of the rock in the quarry has a pronounced
surface ripple and/or sparse mica.

Location 5. American Stone South Prospects. The
property consists of several shallow bulldozer cuts as much as
225 feet (68 m) in diameter and about 1 foot (0.3 m) deep. The
bulk of the stone is silvery white with smaller amounts of gold
and rusty brown.

Location 6. South Holt Basin (Pole Creek) Quarry. The
quarry is about 320 feet (98 m) long by 280 feet (85 m) wide
with an average depth of about 12 feet (3.7 m). Layering (N. 36°
E., 13° SE.) yields a high percentage of slabs in the 1/2to 1 1/4
inch (1.3 to 3 c¢m) thickness range. Vertical fractures strike
predominantly N. 60° E. Fracturing is less intense than at some
focalities and this yields a good proportion of large slabs with
maximum dimensions of 2 by 3 feet (0.6 by 0.9 m). The quarry
produces gold to silvery-light-grey stone with decorative iron
staining along fractures and in irregular bands,

Location 7. Basin Creek Gorge Quarry. The quarry is 150
feet (46 m) in diameter and 3 feet (0.9 m) deep. Parting surfaces
(N.78°W.,07° SW.)are spaced 4 to 6 inches (10 to 15 cm) apart.
Abundant vertical fractures through the rock are spaced 1 foot
(0.3 m)or less apart. A notable set of fractures strikes N. 03° W,
Stone is reddish brown with irregular iron staining. This quarry
has some potential for ashlar production.

Location 8. Lynn Pass Quarry. The property consists of
a main quarry and several prospect pits southeast of the main
quarry. The main quarry is 375 feet (114 m) long by 300 feet
(91 m) wide with a 5-foot (1.5 m) average depth. The quarry
floor is trregular containing pits as much as 10 feet (3 m) deep.
The quarry is probably intermittently operated. Parting planes
(N. 65° W., 04° SW.) are closely spaced; a high percentage of
the stone splits into 1/4-to 3/4-inch thick (0.6 to 1.9 cm) slabs.
The thickest quartzite slabs are about & inches (15 cm) thick.
Vertical fractures are common, a notable set strikes N, 08° W.
Fractures are closely spaced, 1 foot (0.3 m) or less apart so the
quarry yields mostly small slabs and ashlar. The quarry contains
some small-amplitude folds and rusty bull quartz veins. Frac-
turing and layering in parts of the quarry combine to yield
high-quality ashlar. Stone color is highly variable. The most
common color is a light silver grey with medium-reddish-brown
staining. Lesser amounts of silvery-white quartzite also occur.

Location 9. Lower Basin Creek Quarry. The property
consists of two quarries. The north quarry is 300 feet (91 m) by
54 feet (16 m) with an average depth of 10 feet (3 m) and a
maximum depth of 15 feet (4.6 m). The quarry is probably
active. Layering (N. 05° W., 16° NE.) thickness varies from 1/4
to 3 inches (0.6 to 7.6 m) but averages about 1/2 inch (1.3 cm).
A dominant set of vertical fractures strikes N. 02° E. Fracture
spacing is 2 to 5 feet (0.6 to 1.5 m). Rocks slabs as large as 4 by
4 feet (1.2 by 1.2 m) are recoverable. Small folds with a 3-inch
{7.6-cm) maximum amplitude make a small amount of the stone
unsuitable for flagstone. The axes of the folds are aligned
paraliel to the strike of foliation. Stone is silvery light grey to
silvery medinm grey with some light-reddish-brown stains,
some in concentric rings. The sourh quarry is 180 feet (55 m)
by 54 feet (16.5 m) with a maximum depth of 20 feet (6 m) and
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- an average depth of 10 feet (3 m). The stone at this quarry

resembles that of the north quarry.

Location 10, Upper Narrows Quarry. Workings consist
of a small quarry and a hillside where float rock is collected. The
quarry is 21 by 135 feet (6.4 by 41 m) with a 12 foot (3.7 m)
maximum depth and a 5-foot (1.5 m) average depth. This
property appears to be intermittently active. Layering (N. 82°
W., 36° SE.) thickness ranges from 3/4 to 9 inches (1.9 to 23 cmy)
with a 2 to 4 inch (5 to 10 cm) average. High-angle fractures
strike N, 30° E. to N, 50° E. and are, at most, 3 feet (0.9 m) apart.
The largest slabs seen were 3 by 3 feet (0.9 by 0.9 m). Color
varies from a silvery light tan to a silvery white. Some stone is
white with almost no micaceous sheen or white with a slight
greenish cast or with iron-stained bands.

Location 11. Lynn Creek Quarry. The quarry is 150 by
150 feet (46 by 46 m) with a 4-foot (1.2 m) average depth and a
6 foot (1.8 m) maximum depth. The quarry was being worked
inthe fall of 1991. Parting (N. 26°W,,31° SW ) thicknessranges
from 1/4 to4 inches (0.6 to 10cm) with a 1 inch (2.5 cm) average.
High-angle fractures cut the stone at roughly 3-foot (0.9 m)
intervals. Slabs as large as 2 by 3 1/2 feet (0.6 by 1.1 m) are
quarried. Stone color is a silvery orangish light grey. This stone
has decorative surface features including intricate iron-stained
bands and irregular micaceous streaks on foliation planes.

Location 12. Pine Spring Quarry. The quarry is at the top
of a prominent ledge and is 36 by 87 feet (11 by 27 m) witha 3-
foot (0.9 m) average depth. Parting (N. 36° W., 37° SW.}
thickness ranges from 1 to 8 inches (2.5 to 20 cm) but most slabs
average 2 10 2 1/2 inches (5 to 6.4 cm) thick. Dominant vertical
fractures strike N. 53° E. and are spaced 2 to 6 feet (0.6 t0 1.8
m) apart. Most of the stone present is silvery white, some with
a slight greenish tint. A small amount of silvery-charcoal-grey
stone is present in the quarry.

Location 13. South Clarks Basin Quarry. Workings con-
sist of two recent bulldozer cuts each about 150 by 150 feet (46
by 46 m) and a maximum of 4 feet (1.2 m) deep. The quarry
operators were using a bulldozer and backhoe to remove over-
burden from the west quarry in the fall of 1991. The stone at this
guarry is thinly layered. Widely spaced vertical fractures permit
recovery of a fairly high percentage of large slabs. The largest
quarried slab observed was 2 1/2 by 4 1/2 feet (0.8 by 1.4 m).
White is the predominant stone color with lesser amounts of light
orangish silvery white (palomino), light silvery grey, and silvery
charcoal grey.

Location 14, Gold Sheen Quartzite Quarry. This
prospect is 240 by 480 feet (73 by 146 m) by 2 feet (0.6 m) deep.
The stone present is a fractured and blocky, silvery-white stone.
A small quantity of material has been removed.

Location 15. Clarks Basin Creek SW Quarry. Workings
consist of a large central quarry with a smaller quarry to the south
and a prospect trench to the north. The central quarry is 600 by
210 feet (183 by 64 m) with a 10-foot (3 m) average depth. It
was being worked in the fall of 1991, Parting (N. 05° W., 37°
SW.) thickness ranges from 1 1/2 to 4 inches (3.8 to 10 cm)}
although there is a sizable amount of thinner stone present.
Vertical fractures are abundant, limiting average slab size to 1
square foot (0.09 sq m) although some slabs measure as much as
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2by 3 feet (0.6 by 0.9 m). A dominant fracture set strikes N. 65° E.
Silvery-white (some with a slight green tint) to silvery-light-grey
stone predominates. Several other color varieties are present:
silvery medium grey, silvery charcoal grey (some with irregular
limonitic iron staining), silvery light grey with orange iron
banding, and some white with almost no micaceous sheen. A
significant amount of stone from this quarry would be suitable
for ashlar. The south quarry is 165 by 48 feet (50 by 15 m) with
a 3-foot (0.9 m) average depth. The quarry is active (1991).
Layering (N. 23° W, 48° SW.) thickness ranges from 1/2 io 4
inches (1.3 to 10 cm) with the majority measuring 3/4 to 1 inch
(1.9102.5 cm). Two conspicuous sets of vertical joints strike N.
68°E. and N.45° W. Silvery-light-grey stone (some with a light
orangish tint) predominates with smaller amounts of silvery-
medium-grey, silvery-dark-grey, and rusty-dark-grey stone.
The north prospect is a 75 by 30 foot (23 by 9 m) shallow
bulldozer irench.

Location 16. Dove Creek Pass Quarry. The quarry is 165
by 210 feet (50 by 64 m) with a maximum depth of 10 feet (3
m), The quarry floor is very irregular. The quarry may be
worked intermittently. Parting (N. 03° E., 18° NW.) thickness
ranges from 4 to 12 inches (10 to 30.5 ¢cm). Strong vertical
fractures cut the rock; the dominant sets strike N. 48° W. and N.
25°E. The fracturing has broken the stone into slabs usually less
than 1 1/2 feet (0.1 m) square. The combination of closely
spaced fractures and thick parting results in a significant amount
of brick-like slabs which can be used for ashlar. Several dif-
ferent stone color variations are present: silvery light grey with
orange-brown concentric bands and stains along fractures, sil-
very medium grey, and silvery white. ‘

Location 17. Upper Black Hills Creek Quarry. Workings
consist of one small pit 25 by 38 feet (7.6 by 11.6 m) by 6 feet
(1.8 m) deep. Layering (N. 82° E., 19° SE.} thickness ranges
from 2 1/2 to 8 inches (6.4 t0 20.3 cm) and averages 4 to 6 inches
(10 to 15 cm). Vertical fractures are spaced 2 to 3 feet (0.6 to
0.9 m) apart and predominantly strike N, 14° W.and N. 31° W,
The largest slab visible in the quarry was 2 1/2 by 5 feet (0.8 by
1.5 m), but most slabs are much smaller. Stone surfaces are
generally smooth, but some have a noticeable ripple. Foliation
planes vary from non-micaceous to moderately micaceous.
Roughly half of the rock exposed is silvery white with a slight
reddish-brown stain. A lesser amount is pale silvery reddish
orange and a small amount is silvery light grey.

Location 18. Black Hills Quartzite Quarry. Workings
consist of a main quarry, a bulldozer cut, and a backhoe trench.
The main quarry is cut into the west side of a small drainage. It
i5 230 by 60 feet (70 by 18 m) with a maximum depth of 20 feet
(6 m). The bulldozer cut is on the east side of the small drainage.
It is 130 by 45 feet (40 by 14 m) with an average depth of 2 1/2
feet (0.8 m). The backhoe trench is immediately south of the
bulldozer cut; it was being excavated at the time of the field
investigation, It is 50 by 15 feet (15 by 5 m) and about 3 feet
(1.5m) deep. The property was being worked in the fall of 1991.
The development plan seems to be to produce the stone on the
east side of the drainage in preference to the quarry on the west
side where the stone dips into the hillside requiring stripping and
benching. Layering (N. 84° W, 21° SW.) appears to be fairly
thick, but the thick slabs can be easily split with chisel and
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hammer into sheets 3/4 to 1 1/2 inches (1.9 to 3.8 ¢cm) thick.
Vertical fractures, striking N. 21° E. and N. 19° W, break the
stone into slabs averaging slightly less than 1 square foot.
Predominant color of stone in the quarry is silvery white. Small
amounts of the silvery-white stone have an uneven orange stain-
ing. Some stone is dark orangish brown to reddish purple with
a micaceous sheen.

Location 19. Green Beetle Quarry. Three small quarries
produce light-grey stone and sage-green stone similar to stone
from the Rosebud Creck Quarry (quarry 19, figure 6). The
property was active in 1993,

Location 20. Rosebud Creek (Lazy Green) Quarry. The
quarry is roughly 75 by 75 feet (23 by 23 m) with a maximum
depth of 5 feet (1.5 m). It was being worked in the fall of 1991,
Parting (N. 11° W, 15° NE.) thickness ranges from 1/4 to 3/4
inch (0.6 to 1.9 m). The parting surfaces are very smooth.
Irregular weak vertical fractures, many striking N. 88°E,, leave
large slabs of stone intact. Much of the stone can be quarried in
sheets averaging 2 1/2 by 4 feet (0.8 by 1.2 m). The largest sheet
seen was 9 by 5 feet (2.7 by 1.5 m) and only 1 1/2 inches (3.8
cm) thick (figure A2). The stone has a unique silvery-sage-green
color which appears to be quite uniform throughout the quarry
€Xposures.

Location 21, Rosebud Ridge Quarry. This quarry is about
190 by 80 feet (60 by 24 m) with a 2-foot (0.6 m) maximum
depth. Layering (N. 73° E., 20° SE.) thickness ranges from 3/4
to 2 inches (1.9 to 5 cm). Strong dominant subvertical fractures
strike N. 23° E. and N. 42° W, and are spaced widely enough to
yield some sizable slabs. Two-square-foot (0.2 sq m) slabs are
common and slabs 3 by 4 foot (0.9 by 1.2 m) occur locally.
Medium-silver-grey colored stone predominates.

Location 22. BLM Community Pit. There are no actual
workings; small amounts of sione have probably been gathered
here from the quantities of "float" that are associated with the
prominent quartzite ledges. The collecting area covers most of
section 23, the northeastern part of section 26 and the western
part of section. 25, T. 13 N, R. 17 W. Parting (N. 17° W., 9°
SW) thickness ranges from 2 to 24 inches (5 to 61 cm) but
averages about 5 inches (13 cm). Foliation surfaces are notably
wavy in parts of the deposit and are interspersed with micaceous
lenses. Foliation surfaces are generally sparsely micaceous to
non-micaceous. - Strong subvertical fractures strike N. 90° W,
and N. 30° W, and are irregularly spaced from 1 to 9 feet apart
(0.3t0 2.7 m). Slabs as large as 3 by 9 feet (0.9 by 2.7 m) occur
in the deposit, but the average size is approximately 1 by 1.5 feet
(0.3 by 0.46 m). A strong lincation strikes N. 66° W. Color is
predominantly a lightly orange stained white to very light grey.
The BLM sells stone from this location for $2.50/ton with a
$10.00 minimum charge. -

Location 23. Rock Canyon (Turquoise) Stone Quarry.
The quarry consists of a series of benches cut into a steep slope
in a conspicuous outcrop of green quartzite. The quarry extends
roughly 400 feet (122 m) up the slope. Substantial quantities of
rock have been removed. Property improvements include on-
site housing and crushing facilities. This quarry is the source of
much of the green Elba Quartzite that is produced. The layering
tends to be somewhat thick and irregular; much of the stone splits








