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GEOLOGY AND MINERAL RESOURCES OF THE CURTISS-WRIGHT PROPERTY

IN THE VIRGINIA RANGE, NEVADA

PART I: CEOLOGY OF A PORTION OF THE VIRGINIA RANGE, NEVADA

INTRODUCTION

The area covered by this report is thg southern quarter of the Virginia
Range in west central Nevada, and is centered about 20 miles east of Reno,
Nevada. The area includes all of the Curtiss-Wright property in Lyon and
Storey counties; except that located in the Virginia City guadrangle.
Plate I; parts A and B, illustrate the geology of this areca, and Plate I,
part C, shows the geology of the Virginia City quadrangle. Exzcept for a
narrow strip of land north of the Truckee River near Vista and Mustang, the
area under consideration is situated between the Truckee and Carson rivers.
Most of the area lies in the southern half of the Wadsworth quadrangle and
the northern half of the Churchille-Butte quadrangle. An east-west strip,
just north of the Virginia City quadrangle, is in the southern part of the
Spanish Springs Valley quadrangle. Approximately 250 square miles were
mapped and studied.

The northern part of the erea is readily accessible from U. §. Highway
40, and the southern from U. $. Highway 50. The eastern boundary of the
area is just west of alternate U. S. Highway 95, end is reached by dirt
road§ that extend westward from that highway. 7The interior of ;he region
is relatively inaccessible but can be reached by an ungraded road that
extends from Clark Station through the Ramsey district to U. S. Highway 50,
west of Silver Springs. Dirt roads and jeep trails from the Virginia City

area provide sccess to the Cinder Mountain area. Most of the roads and



trails in the interior are in deplorable condition and hinder field work.
1f the interior of the Curtiss-Wright property i3 to be exploited, coniid=
erable road building and repair work should be anticipated.

Most of the area is mountainous and topographicelly rugged with a
maximum relief of about 3,000 feet. The climate cf the area is arid to
sgmi-arid with an average precipitation of less tham 10 inches. The lower
regions are barren except for scattered brush and little grass. Pinom
pines and juniper trees occur in the higher regions, but none of the arca
is heavily timbered,

There has been very little geological work done in this area up to
the date of this investigation. During the latter part of the last
century, the northern part of the region was studied by Clarence Xing
and his assistants in the Ceological Exploration of the Fortieth Paral=-
lel. About 1020 Remsey Mining District was visited by J. M. M1l of the
U. S. Ceological Survey; hilc notes were publisked in U. S. Geolsglcal
Survey Bulletin 470. The U. S. Geological Survey, in cooperation with
the Novada Bureau of Mines, investigated the Dayton Iron deposits in
1953. Their results were published in the Neveda Bureou of llines Bul~
letin 53-B.

Field mapping for this investigation was started in March 1958 end
was completed in November of that year. The work in the Spanish Springs
Valley quadrangle was dona by George Stathls under the supervision of
R. L. Dose. The work in the Churchill Butte and Wadsworth quadrangle
was done by R. L. Rose with the assistance of L. Il Codwin. 1IMost of
the mapping was done on aerial photographs and transferved to a topo-
graphic base map with a scale of 1:24,000 and then reduced to 1:48,000.
Soma of the manping was done directly on a topographic map with a

scale of 1:48,000.




ROCK UNITS
The rocks of this area are pre-Cenozoic metamorphic and granitic rocks,
lnd‘cénozoic volcanic rocks and associated sediments. The older rocks are
exposed only in topographically low areas; whereas the Cenozoic rocks are

exposed in the mountainous areas and cover more than 85 percent of the

region.
Stratigraphic Table
Max. approx.
- Formation Lithology Thickness in feet
ALLUVIUM Unconsclidated gravels & sands. 25+
OLDER ALLUVIUM Unconsolidated gravels & sands. 75(?)
Pleistocene  LAHONTAN Lacustrine sands & silts, with 75
some gravel.
MUSTANG Hormblende andesite lava flows. 35GCt
UNCONFORMITY
LOUSETOWN Basalt & pyroxene andesits lavas. $5%
UNCONFORMITY
Pliocene COAL VALLEY Volecanic & diatomaceous scdimente. 500
KATE PEAK Dacitic and rhycdacitic lava flows 1500
and flow breccias, with interbedded
tuffs & diatomaceous sediments.
UNCONFORMITY
Mio=Pliocene THISBE Upper part: volcanic & diatoma- 1200
ceous sediments. Lower part:
dacitic & rhyodacitic lavas &
breccias.
UNCONFORMITY
CHLOROPAGUS Basalt & andesite lavas, with inter- 2500
bedded rhyolitic tuffs & diatomaceous
sediments.
UNCONFORMITY
"~ Oligocene ALTA Hornblende & pyroxene andesite 1600
flows & breccias. Upper part (Sutro
member), composed of tuffaccous
sediments, is asbout 600 feet near
Painted Rock.
- 3 o




Max. approx.

gormétion Lithology Thickness in fcet
Eocene HARTFORD HILL Velded & semi-weldad rhyolitle 2500
tuffs.
CHCOUFORMITY
Paleocene(?) RAMSEY Dark oliva green clay;tone 300
' UNCONFORMITY
Masezolce UIAMED {et amorphosed sedimeﬁzs & volcanic (?)

rocks; composed of slate, marble,
hornfels, meta-sadesite, axphibolite,
te. Intruded by granitic rocks.
Pra-Cenoczolc Rocks
The pre-{enozoic rocks hzve been separated into two cartographic
groups: (1) ma.emowphic vocks, which include a variety of metamorphosad
sedimencary and volcanic vocks, aad (2) eranitic rocks which iunclide grane

ites, guartsz monzonites, granodiorites, ete.

METAMORPHIC ROCRStw=

7te oldest rocks of tha arca are lMesozoic metascdiments and metas
voleonies; which are prehably upper Triassic and lowar Jurassic in age.
They ave exposed in thres areas: (1) in the T-uckee Canyon just east of
Vista, (2) south of Ramsey, botween Remsey and U O. dcheay 50, and
(3) in tha vestorn paxt of the srea just north ol U. 5. Gigheay 50.

In the Truckee Canyon these rocks are for the mwst part dark preans
1:h grey metavoleenics; meinly andesite breccia, with leszer amounta of
reddish browm alates, sray ond bhrown nota-sandstones, and neta~conglonzrates,
The bedded rocks dip stesply and strike oblijuaely across the canyon.

In the orea south of Ramsey thae Mesozole rocks are predominantiy
black slazes, with thin interbeds of meta-sandstone an&.limastone.

Metavoleanie rocks are presenmt in the uorthwestern part of this

.&'




pre~Cenozoic complex; whare they appear to overlie the metasediments, Adja-
cent to granitic rocks they hsve been thermally metamorphosed and comverted
to various types of hornielses.

Tha largest occurrence of Mesozoic rocks fs in the southucstern part
of the area {n the vicinity of Dayton iron prospect. Hore thaj consist
nainly of metasediments with minor amounts of metavolcanics. Meta-sandstones,
erystallina linmestones, quartzites, end argillitas are the most conspicuous
rock types. Adjacent to the granitic rocks they have been converted to
hornfelaes.

The aze of the moramerphic rocks 1s uncertain a3 no diagnostic fossils
have beea found da this area. Lithologie correlations with similar rocks
pear Carson City amd Churehill Dutte indlcate that they are upper Triassic

and lower Jurassic in s3ze.

CRANITIC ROCHSI=w
Cranitic vocks, ranging from granita to quarts diorite, ave exposcd
in the southern part of tha Rsmzay district, tha soutbwestern part of the
map avea, aad in the vicinity of tha Dayton iroa progpect. Thoy intrude
Mosozoic metamorphic wocks, and are locally.un:ouformably oﬁerlcin by the
-ks. The rosional peologic relatfonships suggest they are lote
¥asozoles; probably Cretacesus in age. Esnposuras of tha granitic rocks are

poor and only locally conspicuous; as thase rocks are dosply weatheved and

usuzlly covered by arhosic, sandy soil. Although they show 8 consdderable

Pz

var

ation in mineral compozition, hornblende-biotits granodiorite appesxs
to bz the most common granitic rock type.

Typically tha granodiorites are light to greenish grey, medium graincd
with a grasular texture, Hiotite i3 mepgasecopicelly comspicuous as evhedral

to subhedral platy crystals; whils hormblende £a3 gemerally subordinate and

.5-



only microscopically obvious, Potesh feldsper is commonly present as inter-
stitial grains, but in the gramodiorite near Remsey it cccurs as large mote
tled crystals. Thin tobular pegantite end gplite dikes are locally present
in the granitic rocks, Thoey ere mineralogically siwpla and ars composed
nainly of quartz and feldipar, with ninor amounts of blotite, tourmaline,
ete. 1o rare earth miversls, such &3 ellanite or monazite, were observed

in any of the pegmatites; however, they may be present in trace smounts.
Cenozoic Rocks

RAMSEY FORMATION: =

In the unnamed conyon in the 1M 1/4, sec, 23, T, 18 N., R, 23 2, is
e dark greenish claystonae, that apparently rests unconformably on the
Mosozodc metamorphie rocks end 1s unconformabdly overlain by the rhyolites
of the Harcford Hill Zormetion. Although thia stratiecreshic unit has lime
ited srezi extent and has not boen recopnized elseowihere; iE 43 Levein
named tha Ramsey formation,

The Ronwsey formation has s maximum thickness of about 200 foet, but
it 15 expoued along its strike only for 2,000 fest. CGeologically it 4:
importent as 4t is the oldest fossiliferous Cenozolc unit of this avea.
Exposures of this formatlon are poor ond much of it 15 obscurred by rhyo-
lite telus from the overlying Hartford Hill formation. The claystone is
hard, compact, and well-indurated, It contains fossil lesves at numercus
horizons., Thin interbeds of gray ackosic sandstoas ere present throuszhout
the Sormatiom, but they comstitute cnly a small fraction of the sequenca.
The Ramsey formation 13 unconforuably overlein by the Docene Hartford Hill
formation, with en engular discordance of at least 20 desrees; hence it is

at loast as old as Eocone., Its raglonal setting suspests 1t 4s not older

> 8w



then Tevtiary. It is provisionally considered to ba Palsocene (?) in

BZ%e

HARIFORD HILL TFORMATICH: ==

In the Truckes Canyon, naar Painted Roclk, aud in che Ramsey district
45 a series of silicccus pyroclastic rocks cempom of welded tuff and
semi-welded tuff. This series, like the Hertford Hi1l formation of the
Virginia City quadrangle, uanderlie the older Cenozole "andesites’, TWhare
the base of this formation is exposed, it is unconformublie om the Masozoice
rocks. The rocks of this umit are mainly rhyolitic in composition, and
generslly porphyritic with prominent phepocrystd of quartz, feldspar,
and biotite, enclosed in an spheanltic groundmass. In gengral thesa rocks
are 1icht to madium coloved, but »are locally stained brownish by irom
cuides. They are resictent ridje-forming rocks and yield an abuandance
of gnsular tazlus. |

On th2 north side of the Truckea River',/ﬁear Painted Rack, the
areford Hill formatioa has a stratigrechic thicknzes of spproximately
2,500 feet. South of the E&ver it &3 cpparently thismer, but here the
thickness is uncertain owing to structural cosnmlicatisns, The thickneas
in the Remsev district ranzes from O to 1,200 fect, 1In most cf the avea
the Havtfors Eill formaticn is overlein by tha Alta formation, but on
the scuth side of the Ramsey distuict it &5 wérls!.u by the Kate Peak
formation, end in the north eastern part of the area the Chloropagus form=
ation locally rests directly on ths Hartford Hill.

releontological data end the vegional setting zuggests that the Havee

ford Hill formation is probably Eoeané’aga.




ALTA FORMATION: ==

& - Conformebly overlying the Hartford Hill formaticn, in the eastera part
of the area, 45 a seguence of altered lavas, pyroclastic rocks, and tuffa-
ceous sediments having g zorrenate thickness of sbout 1,600 feet. On the
basis of stratisrephic relatisnchips and genmeral lithology, this unit is
raferred to the Alta £ovmaticn. The lower half of tha formation conzlsts
mainly of pyroxena andesite and hormblande dacite flows and brecclas, with
occasional thin interbeds of rhyoiittc tuff, The andesites and dacites are
dark grey to greenish grey in celor, and commonly contain veinlets of quartz
or quarts and calcdte. Zeclites (laumontite and chabasite) are locally
prosent, as vesicle £illings end vainlets, in ths andesitic rocks near
Painced Rock.

In the Truckea Comyon, near Painted Rock, the upper part of the Alka

formatinn consists neinly ef rray rhyolite tuff, green siltstone and sand-

stona, asd brown chevty shulas. This sequance is tefarzed o a3 Lae duileo
meaber of the Alta formation.. &z it 4s lithologically corvelative and
stratizrashically equivalent to the Sutrvo mexmber in the Virginia City
asadrancle.

T

In the western part of tho Spanish Springs Valley quadrangle is a
thick sequence of hornblenda and pyroxene cndasites, that ave shown on
the map as the Alta formation., Thase rozhka rest directly om the Hesozole
matamorphic rocks, without any intervening Havtford Hill formarion, and
axtend southward into the nozthorn part of the Vivginla City quadrangle;
vhere they have been mapped by Thompson a3 tho Rate Pesk formation. How-
ever, the vocks of this sequence ore lithologically dissinilar to the

Kate Pezk formation bub ressmble the rocks of the Alta formation; except

4la
«‘ that are puch fresher them tho type Alta formation naar Virginia City.
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On this basis these rocks gre referred to the 21lta formation. The writer
balisves that these rocks sre scparated from the Kate Peck to the south by
& major foult; which possibly pacces through the bleached zons in the north-

wostern pert of thes Virginia City quadrangle.

CHLOROPACUS FORMATION3==

" %o Chloroparus formation consists mainly of dark grey to black
‘basglt and basaltic andesite, vich interbeds of rhiyolite tuff and diatoma-
caous sodiments. Rhyedacite tufZ and tuff breccia occur locally in the
castern part of the area near Horse Spring. Reddish flow breccias and
laves era locally present in this section, but they are less abundant then
the grey and bleck lavas. The fommation 13 wall~cxposed in the Truckee
Canyon east of Clark Station end along the east fron: of the Virginia Range
aouth of U. 8., Highway 40. In tha Truckee Canyon it has a stratigraphle
thickness of at least 2,500 feet. It is unconformably averlain by the
Thisbe formation znd unconformubly overlics tha Alta formation. Ia the
northeastern part of the mop srea, it locally overlaps the Alta and rests
on the Hartford Hill formation.

Tadlvidual lava flows eve velatively thin, with vesiculer tops and
brocedatad bases. Many of the lavas are amygdaloidal with chalcedony and
quarts amypdules, vp te an inch or move in dizmeter. Ceoladonite is locally
alundant as a vesicle £illing and as veinlets im the basalts. The rocks
of this formation are comrwomiy clovely jointed, and yield relatively fins
talus end rubble. In gensral, the Chloropagus rocks are less resistant
then the othar basaltic rocks in this arca, end yield & saother topo=
graphy than the younger rocks, They ere more oY less altered with veine
lats of quartz or carbomates. Zeolite ninerals are rare, but locslly

cccur as vesicle £411ine: and voinlets,

> 0w




FPossil evidence indicates that theze rogks ave of Mio-pliccens 206
hence the uvnconformity at the base of this formarion is a sicnificant time
break,.

Diatomaceous shales zad zilts occur at severel horizens in the Chloro-
pacus formaticn, but st of them are too thin to put on the geologle map.
Typically they are 1izkt grey, well-bedded, scft, end non-resistant focks.

Pumiceous rhyolite tuffs end tuff brecciass occur at several horizons
within the Chloropagus, but only the thickest one has been mapped es a
saparate cartographic unit, Tha best exposures of this tuff are on the
south side of the Truckee River, east of Derby Dam, vhere it is apparently
200 feet thick.

whis tuff soparently extends westward sleng tha north side of the
Teuckea Canvon from the vicinity of Derby Dam to Tuifstone uarry, at the
mouth of Laromarsino Canyon, It is white to lisht grey and well=baedded,
but locally it 45 cross~bedded to massive. The fresh rock is soft and
frizble, but on exposure to the weather it apparently becomes more cohare
pnt ond vesistant., Thin interbeds of browmdsh sandstona and distomaceous
shale are present at most places,

Tyoically the tuff is corposed of fragments of white pumice, grey
iithie vhyolite, pale colorad perlitic glass, and small frarments of quarts
end feldsper. fZast of Derby Dam the grain size varies from layer to layer,
with laysrs of tuff alternating with leyers of tuff breccia. To the west
mch of the tuff s coavser and locally consista largely of cearse tuff
breccla, but at Tuffstone (uarry the xeck 15 rather even-grained and nase

sive; however, it grades upward to tuffaceous sandstones.

THISBE FORMATION: =~
Unconformebly overlying the Chloropasus formetfom, with a slight angu=

lar discordance, is a series of volcmmic rocks and lacustrine sediments

a s s




herein designated the Thisbe formation. The lower part of the formetiom
congiats mainly of porphyritic daecite snd rhysdacita lava flouws and flouw
breceias; while the upper part is composed mainly of diatomaceous and vol-
cenie sediments. The moximum total thickness of the formation is approxis
nately 1,600 feet. Ths lower part of tha formatlca varies from about 600
feet to over 1,000 fset; while the upper part raagas from O to about 1,000
féet. Approzimately 300 fest of diatomite beds are present at the Celatom
mine east of Clark Station. Plaat fosails and vertzbrate bones have been
found in tha formation.

Tha volcanic rocks that maks up the lower part of the formation are
resiztant ridge and cliff-forming rocks, with coarse blocky to platy joint-
inp. Typically these rocks ava porphyritic, with conspicuous phenoerysts
of plagicclase and biagite; althoush not 2ll of the £lows concain biotite.
Some of the rocks have phenscrysts of hornblenda or pyroxeone. Th2 more
basic memxbors of the £lows avre pyroxene endesites and dacites, with incon=
spicuous phonocrysts of dark colored pyroxenes. The upper portion of the
volcanic sejuence intarfinzers with the overlying sedimentary part of the
fornmation.

The lower portion of the zedimentary or uppaer part of the formation
i3 composed mostly of dlatoemites and distomacesus shales, uith minor intere
beddad sandstone and tuff; while the upper poriion consisiz maialy of tuffe
acgous sandstonss, with minorx interbeds of andesite tuif and brececia. Izar
the Celstonm minz, & thin f£lcv of davk grey hypersthene andesite occurs in
the niddle of tha ssdimentary oxr upper part of tha formation., Tha sedi-
wentsry part of the Thisbe formation 13 not reslstant; hemce it is commonly

prasent im valleys end conyens whera it L3 covered largely by alluvium,

.11-




RATE PSR FORMATION: =~

Tha Rate Peak formation is widely exposed in the western part of the
 Churchill Butte quadranzle and adjscent portions of tha other quadrangles.
It consists mainly of reaistant, grey to browm, finc-grained and glassy,
porphyritic levas end flow breceias. Dark grey to black pyrozend dacite
flows aere loczlly present at several horizoms; especlally in ths south-
eastern part of the erca. phyolitic tuffs, tufisceous gediments, end dia-
tomites occur at soverel horizons 4in the section, in the westecentral part
of the Churchill Butte quadrengle. The tuffs are white to light grey
pumiceous crystal-lithic rhyolite tuffs; similar to the tuff in the Chlovos
Apagua formation. Tuffaccous end diatomaceous sediments commonly oceur
with the tuffs. The diatomite is light grey, well=badded, end nonercsistant.
The £ineegreined and glassy porphyritic iaves in the upper port of the
section are hard resictaat rocks that form bold ¢liffs and riéges. In
the Ransey district this upper part is underlain by cltered docigic end
rhyodacitic lavas, that are more or less minozalized. These eve tentatively
roferred to the lower Kate Poek formstion, but possibly theoy may be cor-
relecive with the Thishe formatiom.

Fossil evidence from tha Kate Peak formation elsevhere indicates it

is of Miloeplioceune age.

COAL VALLEY FORMATION: ==

Conformably everlying the Kate Peek formatiom, in‘the southsastern
poart of the eres, is & sedimentary unit composed dominantly of dlatomaccous
siltctonas, tuffaccous sandstonmes, and velated rocks. These are litholog-
ically correlative with tha Coal Valley formation as defined by Axelrod,
and ave probebly equivalent to the diatomgceous sedimonts at Chalk Iills

in tho Vircinta City quadrangle, that Thompson refers to as the Truckee

“ 12 &




formation. These sediments hava been gently folded znd faulted. They
are in fault contact with the Rate Peak formation. Evidently thsy ave
lacustrine sediments.éf fltocean ese; however, mo disgnostic fossils have
5@&4 found in fhnm.1§ this arsa. The total exposed thickness of tha foruwe
ation 15 probably less than 500 feet.

SMALL INSTRUSIVE BODIES OF VOLCANIC HABIT:=-

Dikes and plugas of rhyolite, dacite, and endesite, lithologically une
1ike the other volcanic rocks, are present at various places throughout the
area. Most of these intrusives probably are younger than the Coal Valley
formation, but older than the Lousetown formation., Some of these vhyolitic
intrusives in the Ramsey district are probgbly cmch older, The dacite aad
endesite intrusives gre resistant, platy, porphyritic rocks, with phenoe
crysts of feldspars and mafic minerals enclosed in an aphanitic grc;nimass.
The rhyolites coantain feldspar end quartz phenocryats in an asphaninic o7

glassy groundmass.

VASHINGTON HILL RUYOLIIZ:w=

The Washington Bill Rhyolite forms a large finepesided hill northeast
of Mustang station in sec. 8§ & 9, T. 19 H.y R, 21 B, in the southrrestern
part of the Spanish Springs Valley quadrangle. This rhyolite is a light
grey, well-banded felsophyre, with rarve phenoerysts of fe;ﬁspar. quartz,
and bilotite. lrar comtacts it i3 vesicular with broad £1ath§§d vesiclea,
Locally the marginal portions aras glassy, end perlitic flow banding is
conspicucus and dips steeply: suggesting that the rock was erupted in
place a3 a steep-sided volcanic dous.

The relative age of this unit {s somewhat uncertain., ¥ost evidence,

however, indicates that it is ycunger than the Coal Valley formetion and
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probably older than the Lousetown formation.

LOUSETOWN FORMATION: ==

Unconformably overlying the folded earlier Cenmozoic volcanic rocks is
a series of medium to dark grey lavas, ranging in composition from olivine
basalt to pyroxene andesite. These lavas were named the Lousetown formation
by Thayer; for the occurrence east of Lousetown Creek, in the Virginia City
quadrangle. The Lousetown formation occurs in three areas; (1) along the
higher ridges southeast of Clark Station; (2) in the vicinity of Timber
Mountain, south of Clark Station, and (3) north of Truckee Canyon in the
Spanish Springs Valley quadrangle. Typically, the lavas of this formation
are micro-porphyritic, with numerous small latheshaped plazioclase crystals
and small clivina phenocrysts enclosed in an aphanitic groundmsss. Tops of
individual flows are strongly vesicular, but are free of secondary minerals
except for small amounts of opal; which occurs as thin veinlets in joints.
The lavas are coarsely jointed and yield coarse enguler talus.

Small intrusive bodies of basalt and andesite, that are locally similar
to the flows, occur at numerous places in the area. These have been desig-
nated as Louset;wn .intrusives; mainly on lithologic basis.

The age of the Lousstown formation is thought to be late Pliocene or

early Pleistocens.

MUSTANC ANDESITE:=~=

The Mustang Andesite occurs south of the Truckee River, on the slopes
of Clark Mountain in the southern part of the Spanish Springs Valley quad-
rangle, and adjacent parts of the Wadsworth quadrangle south and southwest

of Clark Statiom.

Itis a medium to dark grey. hormblende sndesite, with medium tolarge homblende

crystals embedded in an aphanitic groundmass. The rock is coarsely jointed
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with a tendency for platy structure, and yiclds abundant angular talus,
The formetion is gpparently mada up of a mumber of relatively thick flows
of small arsal extent.

The Mustang Andesita overlies the Rate Peak, Thisbae, end Lousetown forne
ations. Doulders of Mustang Andesite are present in the gravels bensath the
McClellan Peak Basalt, west of lustang station; hence, the Mustang Andesite
{s older than the McClellan Peak Basalt but youngor thaa the lousetown form=

ation, It is probably early FPleistocena in age.

‘MeCLELLAN PEAR BASALT:-~

The youngest volcanic unit rocognized in this area is the ¥eClellan
Feak Basalt; which oecurs a3 leva flows, two cinder cones, and small dikes.

Tha two ciader cones ave located on tha western marzia of the Churchill
Butte quadrangle, ghout 10 riles scuthwest of Clark Steticnm, They ere sbout
2,000 fh&s 45 diameter and about 300 feet high. They are composed of roddishe
brown and black cinders and boubs of olivine basalt. The surfsces of the ‘
cones are loose and unconsolidated, and are apparently ¥ rmeable to watel.

The largest lava flow of thiz ares epparently extends from tho basa of

tha scuthern cinder cone down long Valley, scross the northeastern coyuar
of the Vircinia City quadrangle. A gimilor £low is prosent om the na:th

iy

side of tha Truckee River, oppouile Lagomsrsino {enyom. 1048 flow apparently
come from a dike morth of the viver and floued castward c¢own the Truches
Canyon. 4Sha flows are somewhast veriable in thicknsss, but are appasently leus
than 50 feet thick; cxcept im & local erea was of the cinder coue, where

ghe lava espesrs to have been ponded in a topsg ephic basin, The basalt iz
derk grey with mumerous large vellow olivine crystals, scattered black oug-
ite phenocrysts and rare plagioclasae crystals erbedded in a dense microcryse
talline groundasss. Tha tops of tha flows arae vesicular, but tha. ipteriows

ave dense and relatively free of vesicles. The basalt i3 cosrsely jointed
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and forms coarse talus, composed of large amuglar bllocks. The interior
poftions of the flows are relatively free of vesiclme, and have a specific
gravity of 2,7 = 2.9. The rock is resistant to weathering; coamsequently
it is suitadble for @onstruction ctone and should ba good for "riprap'.

Thera is no evidence that these lava flows hawe been folded or tilted;
elthough they have beem off-set by small faults necaxr lustang station. Cravels
beneath thess flows, near Mustaug station, contain £ragments of the Mustanp
Andesite; therefors, the McClallan Peak Basalt is yomunger than the Musteang
Andesite and 43 probably of Pleistocens age.

LANONTAN FORMATION:=~

the Lahomtan formation {s present in the Truckas Caryon in the northe
eastern pert of the map avea, end in the southera part of the m2p area ol
jacent to U. S. Highway 50, 1The formation consists mainly of f£ingecreined
sond and silg, and local lenzes of pravel. An algal liucstons i3 proscnt
on the south side of the hill at the Dayton ivon prospect. Thsz sands end
silts are uncomsolidated, wall-bedded, end light srey to buff im color.
Most of tha sands are somewhat silty, end tha silts zppear to contain vards
ablae amounts of clay; hence, the permeability of thesa sediments is pro-
bably quite varisble. The sands and silts contain consideruble voleanie

detritus ond feldapary comsequently, they are unsuitable for glass sand.

GLDER ALLUVIUM:»e

cravels end sands oceur @5 fanglomerotes and late (?) deposits, and a3
old stresn torraces throughout the area. They are partly older than the
fahontan formation and in part conlomporanlous, but the bulk of the fan-
glomerates may ba younger than the Lzhontan sediments.

Thzy zre unsoried and unconsolidetad, and consist nainly of volcanle

detritus. The larpe rocks are maluly subangular to subrounded fragments
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of Lousetown basalt, Kate Pesk dacite and rhyodacite, and Thigbe formation.
Locally fragments of the Hartford Hill formation and the pre-Cenozoic rocks

are abundant.

ALLUVIUM: ==

Becent alluvium £1ills many of the present stream channels and covers
much of the low lying ares just north of U, S. Highway 50. It consists
mainly of unsorted and unconsolidated gravels and sands; largely couposed
of volcanic detritus. Individual deposits are thin, seldom exceeding 10

or 15 feet in thickness.

STRUCTURAL GZOLOGY

The structural geclugy of this area is complex and difficult to un-
ravel. During the present investigation there was insufficient time to
justify a detailed structural study of the pre-Cenmczolc rocks, consaqguently
their structure remains practically unknown. Host of the field work vas
devoted to the Cenozoic rocka hence the following notes on structure per=-
tain almost exclusively to the Cenvzolc structures.

The older Cenozoic rocks have been folded and faulted. The pre-Rate
Peak rocks are foclded about east-west TO east-northeast fold axes that
generally plunge westward. The main structural elemeat in the Truckee
Canyon east of Clark Station appears €O be a compound faulted anticline,
with several minor synclinal flemures. Scuth of this, the older rocks
appear to form a series of gentle open folds broken by a series of faults.

The structure in the Kate Pezit formation is difficult to evaluate be-
cause of the massive nature of the rocks and erratic initial dips cf the
lava flows. However, the Kate Peak formaticon appears to have been fulded

pently aleng structural trends parallel to those im the older Cenczelc
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rocks. Only the Lousetown formation and younger rocks seem to be rela-
tively undeformed; however, even these rocks have been dislocated by a
number of minor faults.

Many of the metalliferous deposits appear to have been localized by
faults. This is demonstrated at the Gooseberry mine where the important
ore mineralization is restricted to the main fault zone of this area.
Likewise, the gold mineralization in the Ramsey district is concentrated
in or adjacent to fault zones.

All of the major faults are shown on the geologic maps, but the
numerous minor faults, with displacements of a few feet, are not indicated.
The faults are all steep-dipping, with planes generally within 20° of the
vertical. Most of them appear to be reverse faults. One north-south
fault, in the northeastern part of the area, offsets several structural
axes and appears to have a right lateral component of several hundred
feet. The major faults have east-west to east-northeast trends in contrastc

to the north-south trend of the Comstock fault, in the Virginia City area.
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PART II: ECONOMIC CEOLOCY

INTRODUCTION

The CurtisseWright arca ia zdjacent to the Comstock Mining districet,
and 1s one of ths most thoroughly prospected areas of Novada. During the
sctive period of tha Comstock district, the adjacemt counzry was thoroughly
prospected for gold and silver. This resulted in the discwery of the
Cooseberry deposit, 6 miles south of Clark Statiom, and the mey district
ehout 9 miles southeast of Clark Station., Later the area wna prospected
for other motels and mincrals. Tungstah. iron, and mercury were searched
for during the early part of the prosent century, and several significant
éiscovaries were made. Recently the area has beon prospected for deposits
of uranium end other radloactive metals, but no deposits of any pignifi-
ceace have been found., TDesides the prospecting for mﬁa?lic mineral de-
posits, the area has been searched for deposits of nonemetailice; such as
clay, distomite, ond Lypsud.

wha eurrent mineral production of the aveas i3 limited to clay and diate
emite. The only matal mina that is currently sctive in this avea is the
Cosscberry mine. However, the setivity at this ming is appovently limitzd
to ezplorstion and development,

A brisf sccount of the mincrel resources of the arca studied 1s given

telov.

old and Silver Deposita
Mmuzorous thin quartz velns arve present in tha older volcanic rocks
of this area, and most of these contain small asounts of gold end silver;
but the concentration of matal in these is too low for commerciel mining
at this tima, Commercisl deposits of gold and silver have been found in

hrge places in the mep arcal (1) tlhe Ramsey amining dicerict, (2) tha
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Gooseberry mine, and (3) near Virginia City.

The deposits at Ramsey carried mainly gold, with very minor amounts
of silver. The deposits have apparemtly been worked out. They were quartz
vein deposits along faults and minor fractures in altered volcanic rocks,
and carried free gold associated with pyrite and traces of silver. The
deposits were shallow and spotty with cccasional rich pockets, that are
reported to assay up to $150,000.00 per ton. There are numerous prespect
pits and abandoned mines in this area, but the cnly mine that appears to
have amounted to much is the Ramsey-Comstock mine in sec. 34, R. 23 E.,

T. 18 N. The Ramsey-Ccmstock mine is said to have produced over $80,000

in gold prior teo 1210, and about $36,000 between 1910 and 1936. It was
shut down about 1936 2nd apparently has not been cperated since that time.
An ore sample from this mine collected about 1910 was assayed in cur lab-
oratory and found to contain 6.64 cunces of gold per ton. During the pre-
gent dnvestization a nuxber of quartz veins in the Namsev area were sampled
and analyzed but none contain appreciable amounts of gold or silver.

The deposit at the Goosebarry mine comsicts of a quartz-~dolomite veln
in an east-west zone. The vein is mearly vertical and can be traced for
several hundred feet at the surface. Underground workings consisc of a
vertical shaft S00 feet deep and several hundred fezt of drifts at various
levels. According to Mr. C. D. Martin, owner of the mine, the vein &s bet~-
ter developed at tha 900-feot level than at the surface. The country rock
enclosing the deposit fa altered porphyritic dacite, which 1is locally strong-
ly argiliized. Numercus thin quartz veins are present in the vicinity of
the mine, and in some places there is considerable jarosite, gypsum, and
disseminated pyrite. Grab samples taken from the dump at the minz were

found to contain gold values ranging from 0.83 to l.1%4 ounces per ton and

uZOn




silver values of 13.02 cunces to 69.00 ounces per ton. FPresumably these
samples came from the underground workings, but it s not known how rep-
resentative these samples are of the deposit.

Several mines are preseat on the Curtiss-Wright property near Vir-
ginia City. Presumably these were gold-silvér mines or prospects, but
nothing 4s known about them. They are on the fringe of the Comstock min-

eralized area, and probably are cormercially insignificant.

Copper lMineral Occurrences

Small quantities of copper minerals are present in the metamorphic
and granitic rocks in the southwestern part of the area; particularly in
the SW 1/4 sec. 12, T. 18 N., R. 23 E., in the Ramsey district, and SW
1/4 sec. 36, R. 22 E., T. 18 N. about a mile norch of the Dayton iron pros=-
pect. The copper minerals, mainly bornite and chalcopyrite, are presaent.
in small grains disseminated throughout the rocks. Malachlte occurs as
stains on joint surfaces as an alteration product of the sulildes. In adadi-
tion, small amounts of malachite and chrysocolla cceur in the Alta forma-
tion in sec. 15, T. 18 M., R. 23 E.

All of these occurrences are spotty and lou-grade, and there is no
evidence to indicate the presence of 2 deposit.cf commercial grade. The
deposits could be studied further but they appedr to be too small and too

lowe-grade to have any economic possibilities.

Tungsten
Tungsten minerals are apparently present only in the contact zones
batween grancdiorite &nd marble, near the Dayten Iron mine. Two shafts
are present in sec. &, T. 17 N., R. 23 E. near the grancdiorite, and evie
dently considerable expleraticn has been done at these prospects but there

{5 no recorded productica.
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The skarns between the granodiorite and marble are composed mainly of
garnet and epidote, with small amounts of scheelite. The concentration of
tungsten in these prospects is unknown; however, the current price of tung-
sten is too low to justify an evaluation program at this time. Should
the price of tungsten return to a more favorable figure, these deposits

should be explored and evaluated.

Mercury Deposits

Four mercury deposits are present in the Curtics-wright property: (1)
Castle Peak mine sec. 20, T. 18 N., R. 21 BE., scuthwest of Mustang and about
8 miles north of Virginia City, (2) Vashington Hill prospect in sec. S5
T. 18 K., R. 21 E., about 3 miles north of the Castle Peak Cuicksilver mine,
(3) Taylor-Branch prospect, sec. 353, T. 20 N., R. 22 2., located cne mile
scuth of Clark Station, and (&) an unmamed prospect in sec. 27, R. 23 E.,

T. 20 N., about 4.5 miles east of Clark Statiom. The fifst three of these
are described by Bailey and Fhoenix in "Culcksilver Deposits in Havada“,
Nevada Dureau of Mines Bulletin 41, 1944,

Of these four, coly the Castle Peak wine has produced a quantity of
mercury. Total production of this mine is 2,576 flasks. 1923-1936 pro-
ducticn was valued at $229,180. The other mercury deposits are mere pros-
pects, where sowme mercury nineralization 1s present.

Evidently the Castle Peak ore body was exhaustad‘by 1943, and no size-
able mineralized deposits have been found at other prospects. The area
near Castle Peak and Washingten Hill has probably beea thoroughly prospected
and theve is little hope of finding another sizeable mercury ore body; al-

though this 1s perbaps the most favorable area to lock for mercury.
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Iren
 1ron ore deposits are present in the metamorphic rocks in the south-
ern part of the avea, about 1.5 miles north of U, S. Highway 50, and ap-
proximately 18 miles west of Silver Springs. These deposits are collect~
ively kgown as the Dayton Iron prospects and are presently under lease
to the Utah Construction Company. The ore is 2 nixture of hematite and
magnetite and cccurs as {rregular masses.

The deposits have been studied by various governmental agencies, and
are rather thoroughly described by Reaeves, Shaw, and Kral in "Irom Ore De-
posits of west-Central Mevada", Nevada Bureau of ¥imes Bulletin 53-B, 1938.
According to the authors of the bulletin a composite analysis of several
drill cores, which penetrated the ore bodies, essayed 51.6 per cent iron,
7.0 per cent silica, and 4.1 per cent sulfur. The moximum 2llowable linit
of sulfur in iroen ore shipped to Japan in 1954 was 0.3 per cent. Since then
rew metallurstcal processes have been developed, which reportedly can treat

high sulfur ore; hence these deposits have commercial possibilities.

Uranium
During recent years the Virginia Range and adjaceat area have been ex=
amined for uranium deposits, and; although several uranivm prospects vere
locatad in the rhyolitic rocks in the Remsey district; no deposits of any
significance have been found on the Curtiss-Wright property. A few stains
cf a yellewish uraniuvm mineral (uranophane?l) were noted at the prospect

in the Ramsey district, but these are commercially insignificant.

Volcanic Cinders
Cood quality volcanic cinders comprise the bulk of the two Cinder
Cones nmear the boundary between the Churchill Butte and Virginia city quad=

rangles, about 9 miles south of Clark Station. These Cinder Cones are
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conical in shape with basal diameters of about 2,000 feet. They are both
about 200 feet high--hence a considerable tomnage of cinders is present in
this area. These Cinder Cones are about 25 miles by road from Reno and
about 10 miles from the nearest rsilroad and paved highway.

In 1956 volcanic cinders used as railroad ballast and highway construc~
tion were valued from $0.18 to §1.71 per tom at the mine. Cinders sguitable
for concrete aggregate were valued at $0.50 to $2.10 per short ton, and
cinders used as rocfing granules brought $3.00 to $5.00 per short ton, £.0.b.
the plant. At these prices it is hardly economical to attempt to work these
cinder deposits; as it would probably cost at least $2.00 per ton tec trans-

port the cinders to Reno--tha nearest market.

Riprap

Riprap is broken stone or boulders used as a protective layer on the
face of an earth embankment to protect it from wave action and general ero-
sion Py water. Rock to be used for riprap should be resistant, heavy, and
available in large fragwents. A suitable source for riprap should be close
to a market. The most suitable rock in this area is the MeClellan Peak
basalt; which occurs in th2 northeastern part of the Virginia City quad-
rangle. If a reservoir is to be established in the Long Valley-Lagomarsino
Canyon area, then the MeClellan Peak basalt would be the most suiltable

rock riprap for such a project.

Gravel
The recent alluvium and older alluvium as shown on the gaological maps
consist mainly of gravel, with mipor amounts of sand. BPoth the sand and
gravel ere composed mainly of volcanie detritus; comsequently they might
not be desirable as aggregate for structural cement. The materials are
suitable for ordinary road coastruction. A number of gravel pits near

U. 5. Highway 50 have suppliaed material for road construction.
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Decorative Stone

. Msny of the volcanic rocks cof this area are hard and resistant. Some
could be used probably as decorative stone; as facings for buildings, fire-
place stone, patio stones, etc. Scme of the rhyclite of the Hartford Hill
formation in eec. 12, T. 13 ¥., R. 23 E., in the scutheastern part of the
Ramsey district and adjacent areas, possibly could be used; but much of
it ie probably too closcly jointed for good decorative stone. Better mat-
cfial, that 1is closer to market, is the Washington Hill rhyolite at Washing-
ton Hill, about 10 miles north of Virginia City and 4 miles south of U. S,
Highway 40. The rock at Washington Hill is hard and coarsely jointed.
It tends to split easily in one directicon and yields broad flat pleces
of stone.

The local market for such material 4s probably cquite limited. There

1s 1ittle reason to believe that these rock products could be profitably

‘marketed at such distant places as Sacramento, Californin.

Perlite

Small amounts of perlite are present, im the Virginia City quadrangle,
in the Washington Hill rhyolite at Washington Hill and in the vitrophyre
menber of the Kate Peak forwaticn ncrth of Chalk Hills.

The perlite at Washington Hill occurs mainly as chilled border zones
of the Washington Hill velcanlc dome., There is little evidence that an
appreciable quantity of commercial grade perlite is present at this depo-
sit.

The perlite present in the vitrophyre member of the Kate Peak forma-
tion is relatively inaccessible, and according to Mr. R. C. Horton of the
Kevada Bureau of Mines it {5 probably of subcommercial grade. FHowever,

the outcrops in this area are rather poor, and it 4s posesible that
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significant deposits of perlite are present but are obscured under talus.
The current market for perlite is unsatisfactory; however, 1€ the demand
for perlite in western Nevada should improve, the area north of Chalk Hills

should be prospected.

Tuff

Tuff, or volcanic ash, occurs at a number of horizons in the Cenozoic
volcanic sequence, but the only thick persistamt tuff is the tuff in the
Chloropagus formation. This tuff is well-exposed; on the south side of
the Truckee Canyén east of Derby Dam, on the south side of the Truckee
River about 4 miles east of Mustang Station, and near the mouth of Lago-
marsino Canyon where the Tuffstone quarry is located.

The tuff is white to pale straw yellow, and when fresh it is soft and
somewhat friable. On exposure to the weather it hardensAand becomes more
coherent; hence its desirability for building stone.

At Tuffstone Cuarry, tuff was quarried for building blocks which were
used in the construction of & number of houses and buildings in Reno and
Sparks. The quarry has been inactive for a number of years. Apparently
the tuff cannot compete with brick and other constructicn naterials.

In addition to its possible use as a bullding stene, tuff could bs
used as cement aggregate and the pumice rich variaetiss {pumicite) could
be usad as insecticlde and pesticide carriers. Material suitable for cone
crete aggregate is worth about $2.00 to $6.00 per ton; and pumicite suitable

for use as an insecticide carrier is probably worth alcul $15.00 per ton.

Limestone and Marble
Limestone or marble is the most important raw material used in the

manufacture of portland cement. 1In this area these rocks have a very limited
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distribution and occur mainly as thin interbeds in the pre-Cemozoic rock
sequence. Two sizeable bodies of such rocks were diccovered during the
present investigation. Both of these occur in the vicinity of the Dayten
iron prospect, just north of U. S. Highway 50. The largest body is a mass
of crystalline limestone, or marble, that is enclosed in grancdicrite in
sec. 6, T. 17 M., R, 23 E, This is poorly exposed; but appears to be about
1,500 fect in length with an exposed surface area of about 100,000 square
feet. It has nearly vertical bedding, end consists dominantly of crystal-
1ine calcite with noduies and streaks of calcium bearing silicates (diop-
side, garnet, epidote, etc.). Contacts with the grancdiorite are nearly
vertical and are marked by thin reaction skarms, composed dominantly of
garnet and epidote. If the contacts with the grancdiorite are essentilally
vertical to a depth of 100 feet, then cver a millicn tens of this marble
are available within a hundzed feet of the surface.

Table 1. Analvsas of Limestone and Marble

Analysis A B
Per Cent Per Cent
Ry05 11.24 5.68
Fe S dnt —e-
Ca0 _ 43.84 51.89
Mz0 0.26 0.44
X,0 0.024/ 0.028
N2,0 : <0.05- <0.05 7
Insoluble (mainly £103) 10.06 8.22

A composite chemical analysis (See Table 1, Analysis A) of several
grab samples of this marble was wade by Hr. H. A. Vincent of the Nevada
Mining Analytical Laboratory. Thisz analysis indicates that the marble

has a suitable composition for the manufacture of portland cement.

ces g
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A limestone deposit occurs on the scuth side of the hill at the Dayton
iron prospect. This deposit, which i3 the limestone member of the Lahontan
formation, is nearly flat-lying with a probable average thickness of 15
feet. It is exposed over an area of about cne-fourth of a square mile;
hence, a considerable tonnage of the limestone is available, possibly more
than 400,000 tonms.

A composite analysis (See Table 1, Analysis B) of several grab samples
of this limestonme was made by Mr. H. A. Vincent, chemist of the Nevads
Mining Analytical Laboratory. This analysis indicates the sampled portion
of this limestone has a composition favorable for the manufacture of porte
land cement.

These chemical analyses are inadequate to judge the quality of the
entire available carbonate rocks; as they are only representative of a
small portion of these deposits. A careful sampling program and analyses
of gelected samples would be necessary to evaluate all of the limestone
and marble. The quality and quantity of carbonate rocks that is indicated
by the chemical -analyses and fisld data justifies a thorough geologic study
of these deposits and an eccnomic study of the possibllity of establishing

a cement plant to utilize them.

Diatomite
Diatcmite and diatomaceous sediments cccur at many places in the Curtiss-
Wright property and at many different horizons in the Cenmozoic stratigraphic
succession. Diatemites in the lower part of the Cenozolc section (&.g.,
below the Thisbe formation) are of inferior quality and ave gubcoumercial.
The best diatomites occur in the Thisbe, Kate peak, and Coal Valley
formations. Tha areas that contain diatomite of potential commercial grade

are chown on the Bcenomic Ceology Map as green arcas. (see pl. II, part A
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and B.) All of these areas were prospected before the present study.
?rqggectina has been particularly thorough in the area near Clark Staticn,
adjacent to the Eagle-Picher Company's diatomite processing plant.

The main diatomite area is east and southeast of Clark Station and
includes Eagle-Picher's Celatom mine. This area i3 about 2 sguare miles
in extent and contains considerable diatomite and diatomaceous shale with
{nterbedded aandstono and éﬁff. The best dlatomite is on the Eagle-Picher
property, where it is currently being mined at the rate of more than 100
tons per day. 1In the region adjacent tobthe Ragle-Picher property, the
diatomaceous section contains more {nterbedded sandstone, shale, and tuif
than at the Celatem wmine, and good diatomite is evidently restricted to
thin layers. There is little hope for finding encugh good grade diatoumite
in this area for a commercial diatemite operation; howaver, the diatomace~
cus shales have commercial possibilitiess as high-silica ceramic clays.
This will be discussed under the heading of clays.

The second significant diatomite area {s the Chalk Hills region in
the east central part of the Virginla City quadrangle, about 6 wmiles north-
east of Virginia City. Diatomite was mined in this area as late as 1930,
by the Electro-Silicon Cowpany of New York City, and was used 38 @ silver
polish. Diatomite and diatomaceous shales are present in this area as
{ntarbeds in a sequence of diatcmaceous and tuffaceous sediments; referred
to the Truckee formation by Thompson. Host cf the diatomites apparently
contain variable amounts of clay and silt, and are probably of subcermarcial
grade. Righ-grade diatonite is apperently restricted to relatively thin
layers, and it is difficult to make any estimate of covmercial possibili-
vtiea. Complete evaluation of this area would recuire a detailed field and
pilot plant study; however, it is doubtful whether this is justified as

the area has probably been examined by the Eagle-Picher Company.

- 20 =




In the south central part of the Curtiss-Wright property, about 6 miles
north of U, S. Highway 50 and about 3 miles north of the Dayton iron pros-
pect, is a third area in which good grade diatomite is present. The dia-
tomaceous sediments in this area are poorly exposed but seem to consist
mainly of an interbedded sequence of diatomite, diatomaceocus shales, rthyo-
;ite tuff, and tuffaceous sandstone. The amount of commercial grade dia-
tomite that is available is questionable. A number of prospect pits are
present in this area, but this area appears to have been less thorcoughly

examined than the other depoeits of thiz region.

Clay Deposits

Clay deposits occur at many places in this area, but most of these
are of inferior grade and consequently are subcommercial. I[iowever, the mar-
ket for clay suitable for ceramic products; such as, brick, tile, etc.
ghould incresse in the near future, and the subcommercial deposits of today
may be valuable in 10 or 15 years. ; |

Most of the clay depesits cccur in the bleachsd volcanic rocks of the
Alta and Rate Pesk formaticns, and are preseant in four principle areas:
(1) in the Geiger Grade regiom near Virginia City, (2) ia the ncrthern part
of the Virginia City quadranzle, (3) near the Gocssberry mine, and (4) in
the Ramsey district. All of these deposits are erratic in distribution and
contain many impurities. The clays are mixtures of kaolinite and montwmoril-
lonite, with variable amounts ¢f silica aand iron oxides; hence, they are
suitable ocnly for dark ceramic products.

The Reno Brick Company 1s curreatly mining clay for bricks and colored
tiles in the Geiger Grade area, and apparently has sufficlent reserves for
a number of years. Tae material they are mining is similar to the clays

near the Goosebaryy mine and in the Rausey ared.
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A different type of clay is present in sec. 23, T. 18 N., R. 23 E.,
south of the Ramsey district and about 4 miles north of U. S. Highway 50.
Dark greenish claystone, which pakes up the bulk of this Ramsey formatlonm,
occurs on the west side of a gulley, as an elongated mass about 2,000 feet
long and up to 300 feet wide. The claystone contains leaf fragments and

Imilar carbonaceous material. It has a relatively high concentration of
iron; which was determined as 7.68 per cent; comsegquently it is not suit-
able for light colored ceramic products. A 50-pound sample of this mater-
ial was sent to the Pittsburgh Testing Laboratories in San Francisco, Calif-
ornia for detailed testing to see if it is suitable for ceramic pro@ucts.
Their report has not beaen received, so it is impossible at this time to
{ndicate whether this material has any commercial possibilities.

A thixrd type of clay deposit occurs in the diatomite-bearing area near
the Celatom mine, east and southeast of Clark Station. In this area the
sedimentary rocks are mainly diatomaceous ghales and claystones, with lesser
amcunts of interbedded diatomite. Most of the clay-rich diatomacecus sedi-
ments in this area are light colored and apparently low in ivon; conséquently.
they might be suitable for high silica ceramic products. A chemical analy-
sis of two samples of diatomaceous rock, collected by CurtisseWright Comp-
any aand analyzed by Mr. Hugh H. Miller of Curtiss-Wright, indicates these
are diatomaceous clays or shales with a high conteat of clay. Such material
may have commercial possibilities as clay rather than diztomite, and should

be investigated.

Miscellanecus Minzral and Rock Occurrences
Minor cccurrences of a number of other commercially important wminerals
and rocks have been obgserved on the Curtiss-Wright property. Although,
thesa are gecloglcally siznificant they have 1ittle commercial importance;

however, it is thought that they should be recorded.
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Gypsum occurs in small amounts as thin veinlets in the altered lavas
in the vicinity of the Goosaberry mins, and as acattered crystals and vein-
lets in the vicinity of the Ramsey-Comstock mine in the northern part of
the Ramsey district.

zeclite minerals (chabazite, laumontite, heulandlite, and possibly
natrolite) occur in minor amounts in scme of the oldar volcanic rocks;
particularly the lavas of the Caloropagus and Alta formacions. These min-
erals cccur as vesicle fillimgs and veinlets but are present only in sub-
commercial quantities.

Wollastonite, a mineral that has recently become important in the
ceremic industries, occurs in small amounts in sowe of the calcareous herne-
felces near the Dayten iron prospect. The mineral cccurs only in the in-
ner porticns of the comtact aureocles izmediately adjacent to the grancdio-
rite. It is cnly present in small quantities; too gmall for eny commercial
possibilities.

Barite has been reported in small amounts in tha Castle Peak quicksilver
mine, and is possibly present in some of the other mines. DHowever, there
is not much possibility of finding a commarcial deposit in this area.

Alunite is present in small azounts in some of the altered lavas In
many ¢f the mining areas; cuch 2s, Ramsey, Cooseberry mine, Castle Peak,

ete. No appreciable quantities of it are available.

SPRINGS AND WATER
A number of springs are present in the Virginia City quadrangle, and
the southern part of the Curtiss-Wright property in the Churchill Butte
quadrangle. The important springs are marked on the economic geology maps
(See pl. 1I, parts A and B). All of these springs are cold-water springs

and all yield palatable water suitable for human consumption. The rate of

» 32 =«




flow of the springs varies from a few gallons per day to several gallons
ﬁot minute. The most prolific springs in the entire area probably are the
Sutro Springs in the scutheast part of the Virginia City quadrangle, on

the Curtiss-Wright property line. These springs probably have a total
yield of 50 to 100 gallons per minute, but this possibly could be increased
by constructing a series of horizontal water shafts into the hillside yield-
1#3 the water.

The cnly spring with a signillicant flow of water in the iaterlor of
the area, east of the Virginia City quadrangle, is Biddlemen Spring in
sec. 29, T. 19 N., R. 23 2., about 7 miles south of Clark Statiom, This
gpring yields a good flow of celd palatable water and is currently used
by sheepmen.

Mo large supply of water is apparently avatlable in the intericr of
this area. Wells could be drilled at a punmber of places, but is questicn-
able whether any wells in the intarior region would supply & greal volume
of water. Initial yield may be good but recharge would likely be slow

and the wells probably would be iaferior in a few years.

SUINARY AND RECOMMENDATICNS

A variety of minerals and pineral deposits are present in the Curtisse-
Wright area; however, the ouly minoral commodities that appear to have coum=
aercial possibilities ara: (1) sold and silver at the Gooseberry nineg,
{2) diatomite, (3) clay, and (4) limastons and marble.

It is recommended that the following economic evaluation program be
initiated:

1. A datailed geological field and leboratory exanination of the
diatomite deposits. If the geological study sghould indicate that there

is a substantial quantity of high-grade diatomite available, then the
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diatomites should boAcattfully sampled and large samples should be put
through a pilot plant for evaluaticn.

2. A geological and mineralogical field and laboratory study of the
clay deposits should be conductad. Tals should be largely, but not entirely,
restricted tc the clays associated with the diatomacecus sediments.

3. The limestone and marble deposits near the Daytcn iron prospect
should be carefully and thoroughly studied in the field and laboratory.

The deposits should be systematically sampled and the samples chemically
analyzed. A series of core holes should be drilled to obtain samples for
chemical analysis and to deliniate the subsurface boundaries of the depoe
sits. This should be accompanied by a thorough economic study of the feasie-

bility of establishing a cement plant in this area to utilize these deposite.
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LCCATION OF ANALYZED ROCKS

McClellan Peak Basalt: American Flat Creek, Virginia City quadrangle.

Analyst: S. L. Penfield; U. 8. Geol. Surv. Bull. 17, p. 33, 1885,
Mustang Andesite: 1 mile south of Clark Statiom.
Analyst: A. v. Volborth.
Lousetown Basalt: Knob scuth of vent at Lousetown.
Analyst: U. S. Geol. Surv. Rapid Analysis Branch (Unpublished).
Kate Peak Rhyodacite: Cross Spur Quarry, Virginia City quadrangle.
Analyst: R. W. Vocdward; U. S. Geol. Surv. Exploration of the
40th. Parallel, vol. 1, Table X-B..1870.
Chloropagus Basalt: Road cut c¢n U. S. Highway 40, about 3 miles northe-
east of Clark Staticn. Analyst: A. v. Volborth.
Rhyclite: Fragment from rhyclite tuff in Chloropaéus formation.
¥orth side of Peacon Hill, north of Clark E£tation.
Analyst: A. v. Volborth.
Alta Andesite: From Ramsey mining district.
Analyst: A. v. Volborth.
Porphyritic Pyroxens Andesite: From Painted Rock arca, east of
Clark Station. Analyst: R. V. Woodward: U. 8. Geol. Exploraticn
of the 40th. Parallel, vol. 2, pp. 833-834, 1377.
Hartford Hill Rhyolite: From Ramsey mining district.

Analyst: A. v. Volborth.




APPENDIX B: LOCATICHS OF PLACES NOT SHOUWM ON GEOLOGIC MAP

Vl;clx A small community about 6 miles east of Remo, at the entrance to
the Tfuckee Canyon.

Mustang: A small coommunity in the Truckee Canyon, about 10 miles east of
Reno.

Clark Station: A station cn the Scuthern Pacific railrcad, in the Truckee
Canyon about 20 miles east of Reno.

Lagomarsino Canyon: A north-scuth canyon on the south side of the Truckee
River, about 9 miles east of Reno.

Ramsey Mining district: An area of several square miles, about 13 miles
south-soucheast of Clark Station. Formerly am active mining district.

Dayton iron prosgpect: A group of iron ore prospects; mainly in sec. §,
T. 17 N., R. 23 B., about 23 miles northeast of Carson City and about
10 miles east of Virginia City.

Celatom mine: Eagle-Picher Company's diatomite mine in sec. 34, T. 20 H.,
R. 23 E., about 7 miles east of Clark Station.

Guoseberry mine: A gold-silver mine in sec. 25, T. 19 N., R. 22 E., about
6 miles south of Clark Station.

Painted Rock: An area in the Truckee Canyon, about 4 miles scuthwest of

Wadsworth and abcocut 26 miles east ¢f Reno.
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