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U.S. DEPARTMENT OF THE INTERIOR
UNITED STATES GEOLOGICAL SURVEY

A AT MAALE CANE,
NEVADA, AND MILLARD COUNTY, UTAH
By
Michael F. Diggles!, Gary A. Nowlan?, H. Richard Blank, Jr.2, and Susan M. Marcus3
U.S. Geclogical Survey
and
Richard F. Knese?
U.S. Bureau of Mines

U.S. Geological Survey Open-File Report 90-0522

Prepared by the U.S. Geological Survey and the U.S. Bureau of Mines

for the U.S. Bureau of Land Management

This report is preliminary and has not been reviewed for conformity with U.S. Geological
Survey editorial standards or with the North American stratigraphic code. Any use of
trade, product, or firm names is for descriptive purposes only and does not imply

STUDIES RELATED TO WILDERNESS

Bureau of Land Management Wilderness Study Area

The Feczral Land Policy and Management Act (Public Law 94-579, October 21, 1976) requires
the U.S. Geological Survey and U.S. Bureau of Mines to conduct mineral surveys on certain
areas t0 determine the mineral values, if any, that may be present. Results must be made
»vailable to the public and be submitted to the President and the Congress. This report presents
the results of a mineral survey of part of the Marble Canyon (NV-040-086) Wilderness Study

Area, White Pine County, Nevada, and Millard County, Utah.
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SUMMARY
Abstract

The 19,150-acre Marble Canyon Wilderness Study Area (Nvmoosng was
evaluated for mineral resources (known) and mineral resource potential (undiscovered),
and field work was conducted in 1987. The acreage includes 6,435 acres that is now
designated as part of the Mount Moriah Wilderness under the Nevada Wilderiiess
hich i1 U-5. Burests of Land Management recueeied & Fnersl survey. 1 158 rerer

.S. Bureau requested a mineral survey. In this report,
the "wilderness study area,” or simply “the study area" refers to the entire 19,150-acre
tract.

The area is underlain by qu=:tzite shale and carbonate rocks. The northern
Snake Range décollement is a detachment surface within the study area that separates
rocks of similar age but different metamorphic grade. Large inferred subeconomic
limestone and marble resources in the study area have no special or unique properties.
The mineral resource rotemial for limestone and marble is high in two canyons and is
moderate in the rest of the wilderness study area. Parts of the study area above and
along the northern Snake Range décollement have low potential for undisc. vered
deposits of gold, silver, mpor. lead, zinc, tungsten, mol num, beryllium, and
fluorite. A zone around e-bearing rock penetrated by adits inside the southeast
boundary of the m%ma has moderate potential for barite, and the wnoundinfo::’ea
has low potential for e; both areas also have low potential for silver, copper, ;
zinc, and tungsten. The entire study area has moderate potential for oil and gas and
low potential for geothermal energy resources.

Character and Setting

The Marble Canyon Wilderness Study Area covers a i ly 19,150 acres and is 10
mi west of Gandy, Utah (fig. 1). The terrain is ru and the elevation ranges from about
9,331 ftat Th Mountain to about 5,240 ft in the southeast comer of the study area. Access
to and within the study area is by four-wheel-drive roads in Marble Wash, Coyote Canyon, Bars
Canyon, and Smith Creek.

The study area is underlain by shales, quartzites, and carbonate rocks of early Paleozoic
age (see "A ixes” for geologic time chart). The oldest rocks in the area are shale,
?umzile. marble of Early and Middle Cambrian age. Shale of Late Cambrian age has been
auited over the older metamorphosed rocks. Dolomite, shale, and quartzite of Ordovician and
Silurian age are also in fault contact with the Upper Cambrian rocks. The structural history of
the study area includes the development of a detach fault that juxtap m hosed
Paleozoic rocks beneath, and in flat-fault contact with, less metamorphosed to

rocks. This detachment surface is part of the northem Snak: Range

décollement.
Identified Mineral Resources

Limestone has been and quarried in and near the study area. Large inferred
subeconomic limestone and resources inside the study area are without special or unique
properties. The carbonate rocks are suitable for use in aggregate, but there are no nearby
markets and similar quality resources are present elsewhere.




MADE FROM BEST
AVAILABLE GOPY

1800
»

»
L

mining Gl i

1 -

s -

1
'1 APPROXIMATE BOUNOARY ‘_’E‘:"

OF
MARBLE CANYON
vlu:n(:us ITVDV ARE

northern Snake Range décollement within the study area is not mineralized,
stream-sediment data. Samples taken from
carbonate rocks above the northem Snake Range

occurrences were
Mineral Resource Potential

In the lower parts of Bars Canyon and Marble Wash the mineral resource potential for
limestone and marble is high, and in the rest of the study area it is moderate.

ArwoﬁheMnbleQnyouWﬂdunmSmdyAmundahmbyuppuphmmchmd
the zone of the northern Snake Range décollement have low mineral resource potential for gold,
silver, copper, lead, zinc, tungsten, 1lium, and fluorite. m;oldmds\lvcrm
uaodnedwixhlowmglefaﬂnmththoaem evidence suggests the resource
pownﬁalforcoppcr lead, zinc, tungsten, and molybdenum in those areas. The geophysical
study suggests that no plutons are buricd beneath the study area, but anomaious concentrations

of beryllium in geochemical samples collected from the study area could be explained by the
presence of an undetected buried pluton.

Adits inside the southeast boundary of the study area reveal exposures of barite, and
anomalous concentrations of barium were measured in geochemical samples from |
rocks there. A nacrow zone around the adits has moderate mineral resource
lndlhennumdm& area has low mineral resource potential for barite. On
data, lhulndlvdermnmnddmh:vclowmnaﬂmmmpmw
or silver, copper, lead, zinc, and tungsten.

The metamorphosed lower plate rocks, the thin sequences of faulted upper plate rocks,
and the extrusive volcanic rocks exposed in the study area are not conducive to the formation

and accumulation of hydrocarbons. The resource tial for oil and gas in the entire study area
is moderate, but this assessment may be too high 1o the lack of likely source rocks. There
mmthmn(deywtumdmcsMymmmlhumhpmgs
pmemofthumdy-u. ge-front faults in the region may provide a conduit for the
circulation of Ww.nndmhnsymmﬂummwmmdymwmw
endrcMuNeCmymWﬂduneuSmdyAmhnbvpaamdformmlwgym
associated with low-temperature thermal springs.

INTRODUCTION

This mineral survey was requested by the U.S. anuofundmwundixmc
mmoflcoqaluvedfmbylheu.sw and the U.S. Bureau of Mines. An
introduction to the wildemess review and

data on current and mining activities and through field examination of mines, prospects,
claims, and minu-ﬂm ldendﬂedm'hdmiﬁed according to a system that is a
modification of that described by (1972) and U.S. Bureau of Mines and U.S.
anloglISwvcy(IM). uUs. Survey studies are desi 10 provide a scientific
basis for assessing the potential for mineral resources deauunnin;
mdmmmammm geochemical and
muhodology uuinok:; lhey' ly to these (l”&)ae 'Appendixes” i
assessment as y 1o surveys. by 'or
mmamdmﬂmmdnndmmydnmtmdfaﬂw
resource/reserve classification.




Location and Physiography

The Marble Canyon Wilderness Study Area comprises approximately 19,150 acres in the

Basin and Range physiographic province. It s situated in the northern Snake Range, principally
in eastern White lEme County, Nev., but extending a short distance into Millard County, about 10
mi southwest of Gandy, Utah. The north and west boundaries follow Marble Wash and Coyote
Canyon, respectively. The south boundary follows a four-wheel-drive road from Coyote Canyon
to the base of Thu Mountain and the north boundary of the Mount Moriah Division of
Humboldt National Forest. The cast boundary follows a four-wheel-drive road slong the alluvial
_l[:mnwtbe&(!!)—ﬁconm. Elevations in the study area range from about 9,331 ft at

under Mountain to about 5,240 ft in the southeast comer of the study area. The Nevada
Wildemess Protection Act of 1989 designates 6,435 acres of the study area as part of the Mount
Moriah Wilderness (fig. 1).

Climate in the study area is classified as arid; pteci%:ﬁon averages 10 in. per year and
pports ion of the S and Transition Zones. higher elevations are in the
Transition Zone where vegetation includes pifion and bristlecone pine. Bristlecone pines grow
primarily on limestone and are oongicuou absent from hillsides underlain by quartzite. The
middle elevations are in the Upper gooe and su white fir and incense cedar. On
the dryer lower slopes, the vegetation is typically Lower sagebrush and mountain
mahogany.

Procedures and Sources of Data

The U.S. Geological Survey and the U.S. B of Mines conducted detailed field
investigations of the Marble Cunyon Wilderness Study Area in the summer of 1987. This work
included geologic mapping at a scale of 1:24,000, field checks of existi g geologic maps,
geochemical sampling, and the examination of outcrops for evidence of mineralization.

A detailed literature search was made for geologic and mining information pertinent to
the study area, and U.S. BmuuofhndMnmganenlmdswmumﬁmdforinformldonon
mining claims and oil and gas leases. Two U.S. Bureau of Mines geologists spent 6 days in the
fmldfagwndmonnﬂsnmemdmexmﬁmﬁmo(wpeasﬁ&inmdnwdwm:dym,
and they collected 21 rock and 19 stream-sediment samples. Those mz:cs were analyzed
cither by inductively coupled plasma-atomic emission spectroscopy or fire assay-atomic
al ion methods by x Labs Inc., Sparks, Nev. S le data were discussed by Kness
(1989) and are summarized in this report. Complete sample are available for public
inspection at the U.S. Bureau of Mines, Intermountain Field Operations Center, Building 20,
Denver Federal Center, Denver, CO.

General stratigraphic studiss in ther;sxon include lcanlaﬁonofl:_:lgg:phic'uniu in

the Great Basin (Langenheim and Larson, 1973), a description of the strati: ic section near
Emeh.Nev.(Nohnmdwml%Q.mdp;hogeopmpmnmﬁm( tewart and others
1977). Detailed stratigraphic studies include descriptions of upper Precambrian and Lower
Cambrian strata (Stewart, 1970), Lower and Middle Cambrian strata (Robison, 1960), and Upper
Cambrian strata (Palmer, 1960). Whitebread and Lee (1961) and Whitebread (1969) described
zmam%ﬁm%ﬁg?hMWBMNmmwﬁsoulhof

study area. Hose ( b ) compiled existing and original ic mapping
of White Pine Coun ,lndHose(l981)ptmledlhcgeolo¢yofmeMoummcDivisionof
Humboldt National (formerly the Mount Moriah Roadless Area and now included in the
Mount Moriah Wildemess). Christiansen and others (1987) did detailed mapping just south of
the study area. n,i;opologyin!hemmpmofﬁgmlismimdﬁom&nﬂedmpping
by Jeffrey Lee (1990).

Unpaseriad maning cae

MADE FROM BEST




General treatments of the structural geology of the region include studies of central-
northeastern Nev da (Misch, 1960; Misch and Hazzard, 1962) and descriptions of the structural
evolution of the eastern Great Basin (Hose and Danes, 1968, 1973; Hose and Blake, 1969).
Hazzard and others (1953) and Nelson (1966) described the structural dcvcqumm of the region,
includin, d\chrgemlethmnfnulnngmmemnhanSmkeRm that has been
mpena&d terpretation of the northern Snake Range déc: mem ‘ernicke, 1981;

|983) Whitebread (1966), Coney (1974), Rowles (1982), and McGrew
(1986) q:ec:ﬂull addressed the northemn Snake Range décollement. Gering (1987), Miller and
others (1988b), and Jeffrey Lee (1990) discussed the metamorphic history of the Snake Range.

General ineral includ y of Nevada resources
(Wam Mchlhonandothen.l%S) nmpo( adl(Won 1983),and a
of Nev adlmumllusotmedxn(swlockmd {ley. 1985).
Oox and Singer (1986) presented mineral-deposit and grade-tonnage models. Lincoln (1923)
provided an early treatment of mining districts in Nevada. Morton and others (1977) provided
agedlnonotedeponnmNevnda. &nm(l%)npmedonmn’blem%ucheCoumy
Smith (1976) reported on the mineral resources of White Pine County, and Carlson and others
(1984) presented the mineral resource potential of the Mount Moriah Division of Humboldt
National Forest. In 1983, this study area was included in a U.S. Bureau of Land Management
Geology, Energy, and Minerals (G.E.M.) inventory program (Great Basin GEM Joint Venture,
‘)83) Bullockmdothen(l989)pumwdmednu&omﬂ:eUS Geological Survey stream-
Jm‘:n fordmmldaneu arca. Kness (1989) presented the results of
theUS Bureau for this wilderness study area.
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APPRAISAL OF IDENTIFIED RESOURCES
By Richard F. Kness
U.S. Bureau of Mines

Mining Activity

No mining has occurred, but prospecting and limestone q g have taken place in the
study area. Unpatented mining claims for marble are along “uz:nnCanyonmdMublc
Wash within the study area and north of it. Thefollowmgmfmmnonmmubyunmn
diaricnandlunmn;uuunmmndfmmﬂonmchkz(lWG)mdSnmh(lWG)

The Marble Canyon mmuthcmrblew:shmlndnnm;ion
nonhoﬁl(ﬁ;l) Msblechmsmﬁm in 1891. No records are
available, but small ofmlrblem&nmdformve and transported to
Garrison, Utah, 30 mi to the south. Darton (1908) investigated the marbie as a building stone
source. Pink-colored marble was tested for crushed stone from 1966 to 1969. Results of these
tests have not been located.

10

'%:Whiwcood ing district is ji t west of the Marble Canyon district (fig. 1; Kness,

1989). Lead King mine, lhe ly one in the district, is near the summit of Whit
Mountain, 7 to 8 mi northwest of the study area. R rded district producti mﬁ&?ﬂ
1952 totalled 92 tons of ore containin, lmceo(pld.lﬂozdlvu.ZLSIb , 25,985 1b

lead, and 1,553 Ib zinc valued at $4,481 at the
i & time it was mined. No other amanononthc

The Mount Moriah mining area, mlheHmbollemmdFam.hmmedfa
WMMMM (fig. 1). 'l"hnumrun uuhupmduoed mme‘:

TheMMSnulhankadiunjnnmsdelhemlhbmmduyoﬂhenud
2). Barite, calcite, and man, moxuemmmmmmx-mmzx"r&s

: r anomalous amounts of
arsenic, beryllium, bismuth, mercury, molybdcnum.mm.ndeq)ednu bari
mm%lm ﬂﬁoz) Wﬂwntmmww.mdvﬂmm
resources could be defined. The unpatented mining claim 0.5 mi
west of the adits is shown in U.S. B of Land
A, ureau anmmhnmcvismce

Limestone and Marble

_upinfmudﬂmemdmﬂemmmmﬂ:mdym t

meet industry standards or in order to be marketable, medm:m
carbonate rocks of y the same composition and are used in the chemical and
WMMMMMMMMINQLM or ground to produce
n%maydmm l{r: be utilized or substituted for
carbonate rocks: as dimension or cut stone, and sand
Mmmbmuywumwwbmﬁmam

Impurities such as chert, clay, iron, organic matter, and silica may affect utilization of
carbonate rock. Pure calcitic or dolomitic marble is white: an eolamo{:mulufrm
wwmummmwm; ﬁeldinveainﬁon. The%\nm
content of the mmhmmsmmnf ; it averages 15 to
mn as high as 40 percent (Nelson, 1969, p. 335 fore the marble is too

Most chemical uses require high-calcium limestone containing more 95
calcium carbonate (CaC0y); mmw&mﬁmﬂmx&@,(m-ﬁmt




1983). Limestone and marble samples in and near the study area contain calcium carbonate
ranging from 75.73 to 94.83 percent (Kness, 1989, table 2); thus, the best material in the study
area is of marginal quality. In general, marble samples contain a higher percentage of
magnesium carbonate than limestone samples and thus are unlikely to be suitable for chemical
uses.

Limestone and marble may be cut and used as dimension stone. Principal uses are in
building construction and monuments. Most dimension marble is cut into thin slabs (0.875 to
1.25 in.) for use as veneer or curtain wall construction. Quarry blocks typically weigh 15 to 30
mnndmybem'zctedfuwﬂemhu.mmﬂy.mmm:]mmndmss
(cracks, joints, or fr ). B most bedded deposits are sawed parallel to bedding, small-
ndefddsmymkzilinpocdbkmuwnﬁ:fmdm Some marble units in the study
area are contorted, folded, and fractured. Dimension-stone quarries in general produce a large
amount of waste because only about 25 percent of the quarried stone is sent to the mill for
sawing, and 50 percent of that may be lost during manufacturing (sce Power, 1972, 1978). A
qum'yinﬂlisuuislikdytohlvehighcrwmpaccnugcsmdmfmisluslikclylobca

Marble dimension stone marketability is governed largely by stone availability and
aesthetic qualities (uniform color, patterns, and textw¢) determined by architects and
architectural fashions. A new prospect or deposit may be successful if it matches or closely
matches a currently fashionable stone available in large quantities (see Power, 1972). Marble
pmdwﬁmconﬁnnuhndiﬁmﬂm&uhwhva&kgedoomdmrkﬂpmxinﬁtymh
as the Pittsford district in Vermont and the Tate district in Georgia. Significant tonnage of
marble dimension stone is imported from Italy. Further testing is necessary to determine if
marble in and near the study area is suitable for dimension stone. Soundness and aesthetic
qualities of the stone are largely unknown. Large inferred resources are present, but impurities,
small-scale folds, and fractures are present in some marble units. It is not known whether large,
uniform, sound blocks are present. Selective mining might be required if suitable marble units
are identified. ﬁmxpannoneommhi.hbccameofw:i;hlmdu\eneedfoupeddhmdling
1o prevent finished-stone damage.

Limestone and marble may be crushed and used as aggregate. A private mining
consultant’s report (L.C. Armstrong, E.J. Longyear and Co., written commun., 1970) estimated
that the Marble Wash deposit contains marble resources totaling 300 million tons, but aggregate
isﬂdgb-bulk.low-mﬁ(-vnlmeomdilqys.ln , hauling crushed stone more than 30 mi is
not economical (Schenck and Torries, 1983). distance from the Marble Wash marble
depotiuloUS.Hi;hwny6md50isnbom37midely.ch.iuhcdoxﬂmrku,mo(hcr7s
mi away. Transportation costs exceed the value of the commodity.

Conclusions
Large inferred subeconomic limestone and marbl are p in the study area;

however, these rocks were determined to have no special or unique properties. Low calcium
carbonate content may preclude utilization for chemical ties of the

marble are unknown, and the presence of impurities, and fractures may make it unsuitable
for dimension stone. Even though the carbonate rocks are suitable for use as aggregate, the
mmwmmmwunmwnm.mmmmyumin
closer carbonate rocks or substitute other rocks. The remoieness of the area would limit
development of the carbonate rocks for all but local uses. Local demand at present is
nonexistent. No nearby markets were identified, and similar quality resources are present
elsewhere.
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ASSESSMENT OF MINERAL RESOURCE POTENTIAL

By Michael F. Diggles, Gary Nowlan, H. Richard Blank, Jr., and Susan M. Marcus
U.S. Geological Survey

Geology

Rocks not exposed at the surface within the Marble Canyon Wilderness Si
mﬂymaummmmmmmw’amwmmqgmmn
mmuﬁﬁmmdﬁwbnﬂmped&dqwﬁudmmuimimabedsof
argil - Exposed rocks in the study area consist of a lower plate of Middle and Upper Cambrian
X ary rocks in detachment-fault contact with an upper plate of Lower

thunthmuml _mmmwmt.m.qﬂqmziuMhnemdy

wnndagonem my e ormation. ﬁoml,nnhuem'nmcmlhwyﬁusic.dnmgionof
ly977 was the site of relatively continuous continental shelf sedimentation (Stewart and

others, .)l.‘dLowa-phnmcbwue !iosedwlmphibolifte facies during the

¢ ) 5 hi S -

and others, 1988; Huggins and Wright, 1989; Miller and others 19880). b Ol

Lower-Plate Rocks

The location of the northern Snake Range décollement and the strati of the
e s v el o ey ok o s i ke (L 170
Cambrian rocks (fig. 2). Euwhucintbenuﬂunsmﬂmy?:du;dm IMWUPP“
the Middle Cambrian Pole Canyon Limestone (Huggins and Vcﬁ';ht. 1989). s .

Middle Cambrian rocks consist of the Raiff Limestone of
mwﬂgﬂd‘ﬁmg(l&&m) Thle’ ! ynm.myywngi,@)wMMm‘:n
! 2 (map unit X Cambrian rocks 'wrmpted' i
erosion mmmmmmmmumfx&. i dpana

The Upper Cambrian Notch Peak Limestone and Shale bined
ﬁm‘ﬂz (map unit Gnd). mmmm Mm ;l:om-olivc-m
R e g

; I : area, is medi
mmve.loauydolouinc.lndconmmmdm Thebtalpmis;inbedlzkdm'sihy
tamorphosed parts of the Notch Peak unit include the marble for which the area has the ’

highest resource potential. Whitebread (1969 i
Aours frpron (m).lhomlﬂucheuoﬂﬁm:ol.mﬁform

Upper-Plate Rocks
. The oldest rocks inlhemdyuumlnw&mhnnﬁukudqnm‘
unit Ssq) that include the Shale. The Pioche consists of 150 o 600 ft of pe;l(s?p
some

gray to olive-gray silty shale and clay shale intercalated with siltstone and includes
sandstone near its base and minor limestone in its upper It is exposed in an -plate
block in the southwest part of the study area. Whaethemh wil ;
Monie Neva Formation and Raiff Limestone (mep uatt Gons m“' SOl T my st
exposures of the plate in the northern n?}‘lhc . T o

Peak Limestone is the oldest unit in much of the ﬂm.;licnhrl the southem
mmmwmmmmwmm wi!hhix“i‘nmoaphws.mor
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coincides with the time of movement on the Sevier thrust belt east of the study area (Miller and
others, 1988a; Miller and Gans, 1989a, 1990).

tamorphism by ductile strain that produced tive foliation in
Mhbmcmdsdhbmpwdmmmsmkmu&wmmwm
others, 1988b). Potassium-argon ages on micas from lower-plate rocks yield Tertiary ages (D.E.
Lee and others, 1970) and ©Ar/®Ar data show that the rocks were still being deformed as
recently as the Miocene (J. Lee and others, 1988; J. Lee, 1990).

The northern Snake Range décollement is interpreted by Miller and others (1983) and
Gans and others (1985, 1986) to have developed as a ductile-brittle transition zone at a depth of
3.8w 4.4 mi. The detachment took during the doming of the décollement (Miller and
othas.l”3Mchhy.l986)md extension of this part of the Basin and Range province.
The uplift and detachment represent an Oligocene to Miocene event (Miller and others, 1987).
The rocks above the décoliement underwent two generations of east-dipping high-angle normal
faulting as the extension These high-angle faults do not extend below the
décollement (Gans and Miller, 1983).

Basin-and-Range-type high-angle normal faulting in the Snake Range started in the early
to middle Oligocene (Gans and others, 1989) and has occurred continuously since then. It is
responsible for the relief in the study area and for the formation of Snake Valley to the east.
Namlfnducmvdcamcmds(}:m.y ml'e(Glns.lm) Miller and Gans (198%b) put age

constraints on the relative the range and downdropping of the adjacent basins from
about 1710 15Ma and 11 10 13 Ma.

Geochemistry

Ammgeod\euialmyoﬁhcmm Wilderness Study Area was
conducted in May 1987. mm-wdimwtnmplamumcolgndﬁrlmm streams
and tributaries represent eroded bedrock that underlies the drainage basin whence the sediment

came. Panned concentrates of the sediment were and analyzed separately. The
panned-concentrate fraction may contain minerals to metallization processes.
Methods and Background

Samples of sediment were collected at 47 sites on streams draining the wilderness study
arca and vicinity (fig. 3). Suumwdlmlnmpluwueompomeofmmluoded
from the drainage basin of the stream sampled. Panned-concentrate samples derived from
stream sediment contain selectively concentrated minerals that may be ore related and may

include elements not casily detected in stream-sediment samples.

A stream-sediment sample and a panned-concentrate sample were collected at each site.
The stream-sediment sample was air dried and then sieved through an 80-mesh stainless-steel
sieve. The Mpsadthw;hdumwuh;zulmndwmn-lmmshnu
prior to mmmﬁathepamedmn le site, enough stream sediment was
screened through a 10-mesh sieve to obtain about 20 1b. The minus-10-mesh sample was panned
10 remove most of the quanz, feldspar, carbonate-rock material, clay-sized material, and organic
matter. Mouddnpnmdwsm?h further concentrated by a series of steps
that utilized bromoform (specific gravity 2.8 Mmmmmwmmmc
heavy-mineral-concentrate samples that include most nonmagnetic ore minerals and accessory
minerals such as sphene, zircon, apatite, and rutile. Prior to analysis, the 44 nonmagnetic heavy-
mineral-concentrate samples were pulverized to minus-100 mesh size.
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The strea di and

ic heavy-mineral-concentrate samples were

uulywdby ission sp graphy for anti ,.m:c.b-num beryllium, bismuth, boron,
i h jium, cobalt, copper, gold, iron, | lead, mag
nickel, niobi di silver, i hori tin, ti
tun;ssen. vnnadlum. ynnum, nnc, and zi In addition, the g i huv-
P lyzed f“ xllhum. Fettundoar Nadi :

The stream- sedxmlumpluwealmnmfymdfor
gold by mphlu—tumnoc atomic lhorpnon. for by ul y, and for
antimony, arsenic, bismuth, cadmium, and zinc by mducuvely P plnmn P Py

Analytical data, sampling sites, and refe I methods are p d by

(ICP).
Bullock and others (1989).
Results and Interpretation

Table 1 lists selected element: determined in each sample type and for each of them the
lower and upper limits of determination, the range of concentrations, the S0th and 90th percentile
and the thresh "(hn;hwbackpwnd)ooncmnnons Threshold

ions were established jon of the data. The
ber of samples that have J of each selected el is also given.

Elements in table ] that are lmmmmmmn& fmmv-nous
nmphn;nlamlhownonﬁmg l

ﬁgm!mdanmnlhmymﬂecuhe
concentrations of beryllium and lanth are 1 in the abs of', rocks and the
predominance of carbonate rocks in the sampled area; these two elements are usually associated
wuh ncmchnrpepmum mwmmmofbuymmmhmubs

per million (ppm), and the averag: in is 4 ppm
(Roaemdo!heﬂ.l979p$52.561) Bari ies base metals (copper, lead,
zinc) in !mbed&dhnudepouumwdxmmqmcks
muhuvenonpuﬁamammofbuemaﬂxr fore, it is not

s of barium in samp pany of other
elements and sometimes do not.

Many samples from throughout the arca i k ions of only
lnn;leelemanum. Sampluﬁvmnfew ge basins i |
oftvoloadﬂelemen ly lous areas, deli d A-D on figure 3,
have es that are d on ) of lead and

similar g
mmmmnmdwmdnumwwmm
mncmdnlvagold.m barium, berylliun btmth.botm eobd!.eoppa

Or ngs nlvefr.ndgoldue id after
ledmdnnc “The i ity ~f the g J ohqulnhemmdﬂmof
area D is the least.

Anomalous areas A-D include a few nd)olmng dmmpe basins (hll have smglc-elcmem
anomalies. Beryllium and lanth
anomalies. tha lhzy are ommed. a few hu\ns bavxng thcm become nnglc-elcrnem bums and
are not includs of any
may be n;mﬁelm. And figure 3 only pu'nys uhuvc significance.
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Table 1. Statistics for
Pine County, Nev-h.ndeh:dOo\uy Utah.

lkmbnadnﬂyudﬂm

1 1 ol

drai

other elements. "N, not detected at lower
limit of determination; <, less than lower limit of

sediment and 44

forAs-i.Sb-n.uﬂZn-l.bymnic

limit of determination; L, detected below
determination;

4

} llected in and near the Marble Canyon Wilderness Study Area, White

hes:
heav

; ==, upper limit is open ended]

!otAln.lndbyeu:monq)ecmlphy or
limit of determination;

G, greater than upper

Threshold  Number of samples
. hasieg ’

Limits of & o R :
Lower Upper Minimum  Maxi SOth "ﬂ‘ ppm X
Minus-80-mesh stream-sediment samples
T 05 5,000 N L N N N 3
As-i 5 20,000 < 3% 8 16 4 6
Ava 0.001 - < 0.007 0.001 0.001 0.001 1
Ba 20 5,000 150 1,500 300 700 700 1
Be 1 1,000 N 5 2 3 3 4
La 20 1,000 N 100 20 50 50 3
Mo 5 2,000 N L N N N 2
Sb-i 2 20,000 < 2 < < < 1
Zn 200 10,000 N L N N N 4
Zni 2 18,000 1 ) » 5 49 10
N, s 1 N
gnetic heavy P
Ag 1 10,000 N 7 N L N 6
B 20 5,000 N 300 N 100 100 3
B 50 10,000 L G 600 G 3,000 8
Be 2 2,00 N 15 N K 7 3
Bi 20 2,000 N 0 N N N 2
Co 20 5,000 N 50 N L L 3
Cu 10 50,000 N 30 N 13 10 5
La 100 2,000 N 300 L 100 150 3
Pb 20 50,000 N G L 1,000 700 7
Sn 20 2,000 N 100 N L N 6
Sr 200 10,000 N 2,000 N 200 300 1
w 50 20,000 N 50 N N N 4
Za 500 20,000 N 10,000 N N N 4




Spencer and Welly. 1986).

Amm:mgmsmmmnmwmmmwdm
wilderness study area. fmmlheminehTISozn!va 0.06 oz gold, and
Mmlboﬂud(Smlh.:’ ts characteristically

interpreted here as possibly representing carbonate replacement deposits related to igneous
intrusions. Bum(lmwmnl'muﬁaywmummvmdecmmmm;m
give rise to a characteristic lithophile-element suite that includes beryllium, fluorine, twngsten,

Regional acromagnetic and gravity maps for the Marble Canyon Wilderness Study Area
and vicinity have been examined for indications of mineral resources. Two sources of
acromagnetic data have been utilized: mysd‘lheﬁg , Nev., and Delta, Utah, 1° x 2°
quadrangles flown for the National Uranium Resource M(NURB) and a
survey of east-central Nevada flown for the U.S. WS% Survey,
1978). The NURE traverses were flown cast-west at 2 nominal l\abovepoundmds-m
spacings, and the U.S. Geological Survey traverses were flown on east-west headings at 12,000
ft barometric elevation and 4-mi spacings (U.S. Geological Survey, 1978). The main source of
MMWMWWTMM Data Center in Boulder, Colo.,

u.ylhd facts for about 295 stations mnnlyinlo\v-lyingmomof
the arca %mewmwmm

Aeromagnetic data

The anomalous acromagnetic field afier removal of the International Geomagnetic
Reference Field (IGRF) was ﬁundmoﬁheNUREmveys(ﬁpl) Because the
traverse is wide to the flight clevation, the shapes of short-wavelength features
of the are not accurately Sources of most of the anomalies are unknown.

Volcanic rocks, which crop out in the northern part of the map area, have acromagnetic
signatures ranging from negligible to very intense and of relatively short wavelength
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Outcrops of intrusive rock south of the study area have no detectable acromagnetic expression.
Long-wavelength positive anomalies of unknown origin north and southwest of the wildemness

area cover areas underlain by mostly Paleozoic rock or unconsolidated alluvium. The

study area occupies a broad, west-northwest-trending anomaly trough between

relatively positive areas where the field is more disturbed; the origin of this trough is speculative,
but it may reflect a structural moninlheuymllincbncmcm. Nonaomap\eﬁcevidmcc
suggests that the wilderness ly area is underlain by intrusive rocks or contains concealed
structural discontinuities. Howeva the Jurassic and Cretaceous two-mica granites of the region
are notable for their absence of a strong acromagnetic signature (Grauch and others, 1988).

Gravity data

The lete-Bouguer anomaly field, terrain-comrected to a distance of 42 mi (Hayford-
Bowie zones A- ).uxhownmﬁ S Alldauxedmnnndumnewecuomempbyedl

de of the Snake Range is indicated by the anomaly gradient east-southeast of
area, several miles east of the nearest between this feature and

study of
geophysical of buried plutr as reduces the likelihood that there may be pluton-related
mouma:;‘ Swhaglm:x}:eumdbmm}yﬁkw:mblmammenc
signature; are permissive a buried two-mica granite as those
described by Grauch and others (1988). s

The gravity field southwest of figure 5 is not well constrained, but anomaly values that

off steadily to the southwest toward Sacramento Pass suggest an increase in
ly low-density Proterozoic and Lower Cambrian quartzite section in that
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Mineral Resource Potential
Limestone and Marble

mmyhnvepockeuof ity limestone and marble, although none
that have the of in the canyons were. The rest of the wildemess arca,
has te mineral resource potential, certainty C, for limestone and marble for use
as aggregatc.
Gold and Silver
Parts of the Marble Canyon Wilderncss Study Area underlain by rocks of the upper plate
and the zone of the nurthern Snake Range décollement have low mineral resource potential for
mwﬂmwmmfm (1986) has described detachment-
As so few such deposits are a grade-tonnage model has yet 10

and Bagby and others (1986). WMMMWM&:WM
silver is low, mwcmmmwdwnm&nmwmm

% support this assessment. Other areas near the décollement,
ndm;bodumeuwet plates, have low mineral resource potential, certainty level B,

coppﬂ'. Lead, and Zinc

and others, 1984), have low resource potential, certainty level B, for copper, lead, and zinc.
Twwnmdwwd.mm

i
i
:
|
§
%
%
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Mr?duu:cdmplu?mww:lmﬂzhm mbowever.lheSmkeGl}:n
presence of two-mica plutons ve no geophysical signature (Grauch and
1988). Anomalous concentrations of beryllium in geochemical collected from
metmdymcouldbeexphinedbynbmedmmaplummm 1987). The detachment
fault could also have provided a locus for concentration of the beryllium. Parts of the study area
m&:iun:rthc upper-plate rocks and the zone of the northern Snake Range décollement have
i resource potential, certainty B, for beryllium and fluorite.

uenpluen in the walls of two adits that are just inside the southeast boundary of the
study area (Kness, 1989), and anomalous concentrations of barium than 10,000 ppm,
Bullocklndothul )mmmndmﬂrpamd lhebmnemmmng
the adits. Therefore zone around the adits has moderate mineral resource potential, certainty
level C, for barite, themumdm;uuhulowmneﬂlmpmndwm level B,
for barite. On the basis of geochemical data, the zone around the adits and the surrounding area
also have low mineral resource potential, certainty level B, for silver, copper, lead, zinc, and

(1982, 1983) evaluated the petrolcum potential of wilderess lands in Nevada
mgdzm;fan'mmhmulmdmmm presence of
reservoir rocks, and . He rated the Marble Canyon

However, metamorphosed lower-| rocks, thin sequences of uwu-ﬁa:mcb.md

extrusive volcanic rocks exposed in the study area may preclude the presence of

Therefore, the oil and gas resource i hmmumwymbm.ondtbuis

of the degree of metamorphism of the possible lower-plate source rocks and the faulting and

;il‘dn;ofputible -pln:mm;ﬁdsmmldbemhi;h ‘The certainty level
assessment, is

Geothermal Energy

Bliss (1983) lists geothermal sprin; wells for the Ely 1° by 2° quadrangle. He
shows two thermal springs in Spring Vlllcynmonhenﬁym We thermal
mnpé\:mdmmdymlndmquﬂMhmumdbMy.

lfwltingmybewvviﬁn;wouduhfwtbuml water, and that system could extend
study arca. The entire Marble QnyanildunusSMyAmhubwmhumll
mgypoenml.eummylevel! for low-temperature thermal springs.
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DEFINITION OF LEVELS OF MINERAL RESOURCE POTENTIAL

AND CERTAINTY OF ASSESSMENT IDENTIFIED RESOURCES UNDISCOVERED RESOURCES
LEVELS OF RESOURCE POTENTIAL Demonstrated W"(y Range
H  HIGH mineral P ial is assigned 10 areas where geologic, geochemical, and geophysical char Measured | Indicated Inferred
indi ) favorable for where interpretations of data Hypothetical Speculative
Hlﬂlwmdlohhhwdhmm memnl-dopmnnoddu H :
indicating pr andmu idh di that jon has taken place. Inferred
igr of high P | 10 an area requires some positive knowledge that mineral-forming processes ECONOMIC Reserves Reserves
have been active in at least part of the area. n .
M Apomm m_in:ul P L"‘ ", to.mtwh«polqnc.podm-al andpophyml T -
: - - MARGINALLY Marginal Whied
WWWummmMMdemlm; Marginal
indicates favorable ground for the specified type(s) of deposits. ECONOMIC Reserves Reserves
L LOW minera’ resource potential is assigned 10 areas where geologic, geochemical, and geophysical ch st o %_ _:_
define a geologic environment in which the exi of is permissive. This broad category embraces Demonstrated
mmmbulmpfuﬂymﬁxﬂdmdg.nﬁumwhhlﬂbummdﬂmdhmv‘ SuUB- Subeconomic m*
been mineralized. ECONOMIC eatiuscad Eiarces
N NO mineral resource potentizl is a calegory reserved for a speciiic type of resource in a well-defined area. 7 :
U UNKNOWN mineral resource potential is assigned 1o areas where information is inadequate 1o assign a low,
moderate, or high level of resource potential. of Cluds b 4 Modified from Minossl
rescu " policy Scientia, v. upmuu&&—.dw‘uuswh\:ﬁzz‘m
ol for ks U.S. Geological Survey Circular 831, 5. 5.

mineral resource potential.

A B C D
U/A H/B H/C H/D
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z (] MC MD
z
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& | unknvown PoTENTIAL
‘g uB uc vo
= LOW POTENTIAL LOW POTENTIAL LOW POTENTIAL
)
[*4
& N/D
-
g NO POTENTIAL
w
-

LEVEL OF CERTAINTY ————»
Abstracied with minor modfications from

Taylor, R, and Steven, TA., 1963, Definiiion of minersl resource petential: Economic Ceology, v. 78, no. 6, p. 1268.1270.

Taylor, L5, Sioneman, 1L, and Marsh, 5P 1984, An asesement of the mineral resource potential of the San kabel National Forest, south-contral Colorado: US.
Geological Survey Bulletin 1638, p. 4042

Coudarzi, CH, compiler, 1984, Culde 10 preparation of mineral survey reports on public lands: U.S. Ceological Survey Open-file Report 840787, p. 7, 8.
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