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The Hall molybdenuz propsrty has besn extensively explored under-
ground by the U. S. Vanadium Corporation, and suffiglent exposures have
been revealed to indicate 1,300,000 tons of inferred ore with a grads
of 0.3-0.37 percent iloSs. Desert Silver, Inc., agent for istals Re-
serve Company, did additional exploration in 1943, obtaining more in-
formation on the extent of the ore body.

iloa schist and sericitie quartsite are unconformably overlain by
limestone, locally silicified. The schist and limestons are intruded
by & small alaskite stock. The border of the alasiite contains msny
barren guarts veins, at .places with a persistent oxientation. The-alca
schist and locally the limestons contain many quarts veins at the alas-
kite contact. 7The exposed molybdenite minsralisation is limited to the
quarte-veined schist at the alsskite contast, but some molybdenite oecurs
in rendom quarts veins st the border of the alaskite. indesite dikes
parallel the mineralised sone in part, but are definitely later than the
nineralisation. Thay are broken by later fanlts.

The alaskite-schist contact 1s the faversd zons of molyddenite
concentration, and favorable targets for additionsl exploration are indi-
cated in sections sast of the present underground workings where the son-
tact i» concealed under limestons or quarts.
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Introdugtion

The Hall molybdsnum property has received considerahle attention
4n recent years both in underground sxploration and in extensive sam-
pling, and recently the Bureau of Mines, Departasnt of the Interior,
issued War Minerals Report 196 containing all of the pertinent assay
data together with the results of check assays made by the Bureau. The
grade and inferred tonnage reserves from present underground workings
are given as well as data on water, power facilities and mine equipnent.

C. A. Andsrson and M. W. Cox worked on the preparation of a topo-
graphic and geologic map during the period September 2 to 20, 1943.
Se Co Creasey vizited the property on July 9, 194k. The climate is
arid, and rock sxposures are excsllent except ocn the stespar slopes
where thers may be a thick mantle of slide roci.

location and topography

mcpmnynumm'mmum (nometines callsd
the Liberty Mountains), Nye County, Nev., about 20 miles north of Tono-
pah. Except for 2 miles of paved higinemy west of Tonopsh, the road
north to the property is & graded gravel road, in rather poor condition
‘at 'the time of study.

mmunéfmmumnwmzh.nummormm
Antonlo lcuntains at an elevation of 5,900 faet, and the highest peak
in the adjiacent hills has an elevation of 6,524 fest. The drainage is
essentially west in the canywns and washes.

Qmership snd history

The property is owned by Lee F. Hand, W. C. Rigg, and C. H. Hall,

and is divided into two groups of unpatsnted claims, the Chicago and



ERVFYN

Treasurs Hill groups. S5ix claims are included in the Chicage group,
which covers the kmown molybdenite-bearing rocksj their locations are
shom on pl. 1. mmwanwmm,
mmummmmm«mehmpm

Mﬁo.lmm&umdmm%mmpcnym
baing prospested for silver, and the first level was driven at that
tims. In 1935 the U. S. Vanadium Corporstion becams Sntc‘r-Mintho
propsriy, despened the shaft to its present level, and drove a long
southeast drift with crosscuts, spendisy
‘At the completion of this work, the company relinquished its option.

During the summer of 1942 and spring of 1943, the Bureau of iines
did additional sampling, the results lsading to the publication of Var
inerals Report 196.

From August to Kovembar 1943, Desert Silver, Inc., as agents for
mwcmaqmmmummacmmu
oxidation and width of the mineralized sone te the scutheast abovs the
lower lsvel. Two shafts were sunk, two diamond drill helss wers drilled,
and a crosscut driven frum the main shaft.

Development

To date all ths underground work hag been done on three claims,
Chicago No. 1, Chicago Extenasion Ho. 1, and Chisago Extension ¥o. 2.
mw‘:mcmu.l.px.numrmmmmw
inelination of 65° K., with three comnecting lavels. The first or 110
Mh;mmmmw.-mmnwmam
oxidised mone. The second or 155 level is largaly a north crogsaut 130
foat long in the mineralised seme and a south erosseut and west drift,




165 and 85 fest long respectively, driven in barren rosk. The third
or 200 lsvel consists of a drift 1,250 fest long with § main sross~
‘outs ‘50 the north (wee pl. II).

Shaft No. 2 was sunk 180 feet, with a north and south cresssut
at 110 foet below the collar, 175 feet long, and & north sroaseut at
the bottom, A0 fest long. Shaft Ko. 3 was sunk 150 feet with a north
arosseut at the bottom 65 faet long. Two diamond drill holes are 302
and 52 fest long (pl. IV).

Geology '

The oldaat rocks include sericitis quartsite and guartswiios .zchist;
the formsyr is limited to the northarn part of the mapped area and the
iatmwmmmmm(aapx. I). Presumably buth belong to the
sams geansral sequencs of rocks, as both have somswhat parallsl folias-
tion and have the same unconformabls relatiocnship to younger limestons,

The chisf interest lies in the nica schist, for it contains the bulk of
the imown nolybdenite minsralisation. The schist is wall follated with
muscovite, the dominant mica, but biotite is accessory; the foliation in
gensral dips ateaply Mrt'.hust with narthwast strikes. However, the
southwestern exposures of the mioa schist have follation planes dipping
to-the southwest.

The schist and quartsite are overlain unconformebly by darit-gray
massive limextone, the follated schist and quartsite striking into the
depositionsl eontact. The limestons is apprecisbly silicified and scme
chert dads may be present. Irregular blotehes of dense gray quarts have
replaced the nautom,' usually erasing the bedding planes so that the
structure is difficult to determine. Culy in a few exposures were defi-

nite badding planes recognized, and these have besn plotted on pl. I.
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!hcd.ulchhtmduus&mmintmudbymmm,‘
roughly circular as exposed, und having a diameter of approximately
2,500 fest. Presumsbly the stock has a west exiension under the allu~
vium, but the appearance of ssveral scattered pandants of limestens in
the northwest part of the exposed stock may imply proximity to the west
margin. The texture of the alaskite is variable, ranging from aplitis
to porphyritic, with orthoclase phenogrysts imbedded in a msdium-grained
groundmass of orthoclass, milky plagiosluss, quarts, and rare miscovite.
Locally soms bictite is pressnt.

A foature of wconsiderable-dnterest 4s the ‘appusruncs of many narrow
quarts veins 1 to 4 inches wide in the alaskite, mica schist, and lime-
stone. In plages the alasikite contains at least 50 percent by volune
of these veins. The orientation of the veius in the alasikite may be
completely at random, or, with a persistent strike and dip of the
majority and ths remainder at rendom orisntation. The attitude of the
veins with persistent strikes and dips have besn plotted on plate 1.
The velins with peraistent attitude are sore common in the eastemn part
st the stoek, in part striking into the alaskits contact. In this
quarts~velnsd alasikite facies thare are nany amall massss of quarts too
small to plot on the geologic map, particularly in the northern part of
the stock. mmmatmmu.mswcmmmm
kitctaruah«dm?hcﬁ«km:cn&uu,mthﬂy“thcm&nﬁ,
as shomn 1n section F-F', plats III. At the southwestern margin of the
alaskite stock, the area of expossd quarts-veined alasicite on the west
of the north-south fault is small. This 1s on the up~throw side of the
fault, wherse desper levels are sxpossd. This relation would suggest

8,



that a desp vertical extension of the quarts-veinod alasiite would
not be expected. |

The schist bordering the alaskite also containe numsrous quarts
veins, usually essentizlly parallel to the foliation in the schist.
Quarts veins in the limestons are mere errstie in distribdution, and
mich of the limestons even at the oortact is essentlally fres of veina,
MMWMWW!&WW”&(;&MW&G
northern half of the stock, numercus quarts veins are at random orisnta-
tion in the limsgstone.

The contacts between quarts-veined rocks and non-quarts-bearing
rocks are transitional, for scsttersd quarts veins are found in the
aress zapped as quarte-free. In the main, the rocks were nmepped as quarts-
vein-bearing where quarts veins approachied J0-40 percent by velume.

Manmdmauunor.pun qams-orquruemumu'
mﬁnuuarmaldﬁorm. They have the appearance of having
formed largely by replacement, as shown by the trensitions imte the |
host rock. They do mot extend to great depths, as shown by their ab-
~aenge on the 280 Level even thouth upau& ‘4t ‘the surface. "Scise of
mummmm,WWMsw,m.wm
oxides. The origin of sll of the quarts-treccis massas is not evident,
bt several clearly owe their origin to later faulting. This strongly
Wumtﬁnlunchnmmlq'rorm,mw:mumhnn
dicphmmtofmhmnummmmwmuwnnmmw
offasts of contasts in the mapping. | |

In the southeoentral pert of the mapped ares, thers is a dike-like
mass of rhyelits (?) tuff, componed of fragmenta of quarts, indeterminate
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faldspar and voleanic ash, the latter two losally altered %o sericite.
At the western snd of this dike, the dip is 15° to the nerth und ot a
sarked angle to the bedding of the limestone. As the dike is followed
umam,mmwwaw;mdmu;nmun
vartical. mm@hmn.mgmmurMum
west margin, mineralised with sulfides now altered to iron oxide.

. indesite dikes cutting the quarts-veined schist are poerly axposed
At the surfaes, the widest exposures baing about 20 feet, bub underground
wAdths as grest as 50 fest have been axpossd. The rock is greenish-grsy
- with a W1de<porphyritic tefture, the PHencerysts lirgdly sitered to
sericite or chlorite, with a few plagiosliss crystals resaining. In the
sbsance of quarts phenoerysts, the designation us wudeaite is probably
apprepriate. On the w'mmm the undesiia 1is best axpossd, the
intrusive contast with the schist ls parullsl to the follation 1a the
‘schist with but ons exveption. Howevar, seversl of the guntacts with
the schist are faults, and only a musll width of andesite 1is exposed as
in the 322 ovosacut (ses pl. II), indlcating that the dike has been
broken lato seguerts. For this reason it 1s not eertain whethsr one or
two ‘diias are axpesed on the 280 luvel, for the andesitie at the south end
of the 70 drift may be fuulted into its present positiva instead of being
a ssparate dike. The sudesite was corsd twice in the dlamond drill hole
(vection J~3', pl. IV), and two axplanations are possible: (1) there are
ssveral dikes esch parallel to the foliation in the schist, or (2) there
ummmmmmamnwouwmm
J~3'. This latter interpretation is favored becauss of the visible fault-
ing on the 200 level. However, thers is considerable offset from the pro~
Jooted surfase position of the dike from the 280 level and its outerop

7.



sorth of the collar of the diamund drill hole. This may be the result

/i’u:uuriu of foults} or it may be the result of the dlke's alse cross~

outting the foliation of the schint; or two.dikes may be present as sug-
gested 1a ssetion F-!, plate ITI. |

The age of the riyolite and andasite dikes is unknown, but both sre
younger than the alaskite. Presusably they are relsted to ths volcanis
rocks that meke up the major part of the San Antonio Lountains and are
expossd only a shorh distance to the sast of the mapped ares.

Structure
“the Tew messurable stratitivstien planes 4n-the-Jinestona, plus the

distribution of the limestons, are suggestive of an anticlinal structure

plmmctamom. This structurs, however, say be ssused by the

dosdng action of the alasicite atock.
Thers are numsrous faults of snall displagesent usderground, bub

only thoss that have resulted in displaced contacts gould be plotted with

" eertainty on the geologic maps. These can be roughly divided into two

ssts, northwest and northeast faults, with one narthesouth fault. In all

exanples whars the direction of dip can he determined accurstely, the
faults are high-anglie revsrse. Four of thess are later than the quarts

veining 1n the alaskite; the one fault which srosses the minerslized seue

is later then the molybdenite mineralisation, for the ore sone is dis-
placed scuthward (see pl. IX). The sndesite dikes are later than the

molybdsnite mineralisation, and they have besn hroken by faulting. There

1e no evidance contyary to the supposition that all of the faults are
somewhat contemporansous. The evidencs is clear, soroovsr, that the
mapped faults have no bearing on the molyhdenite minsralisation, exsept
possibly to diaplags the xinaralimsd reosk.

"' .



hw andssite is absolutely barren of quarts veins as well as of |
molybdenite. On the 221 arvsscut (ses pl. II) some molybdenite is in-
dicated in the andesite on the assay nap prepared by the Dureau of
Mines, but the molybdenite is related to minerslised schist inelusions
in the andesite. It is true, however, thet the better mineralisation
lies to the north of the andesite dike om the 280 level, but this ocondi-
tion bears no relation to the dike, since the andesite is younger. In
the 223 crossoub south of the sndesits (see pl. II) there is & wide sone
sontaining better than 0.2 peroent 4o3a. |

‘G the 280 level, the wbnaralied wors with u gude of 028 percent
Moy or better (see War ifinerals Report 196) ranges from L0 to 75 fest
in width. There is no positive evidenos available yst as to whather the
ore sons is essentially tabular and parallsl to the folistion in the
mmummumcmnnmmwumn,armwn.
follows the alaskite-schist contact. There is an indicstion of & come
bination of both from the informstion at hand, as shown in sestlon C~G',
plats III. The upward extension from the 280 lsvel is parallel to the
folistion and alse follows the contact, forming a wedge shape rather
than a tabular ore sons. Howewver, the information obtuined by Desert
S8ilver, Ing., in shafts 2 and 3, indieated that the crs sons ssaentially
follows the alaskite sontaat (pl. IV).

The work by Desert Silver, Ins., indlestes that the molybdeaite has
been oxidixed to a deapth ranging from 85 10 10 fest. Ko molydite could
be pesitively mm;n« at the swrfase over the inom nimnnud roalk,
but assaye by Desert 8ilver, Inc., show molybdste in the wddised scne.
A ultre-violst luxp was used on the surfase exposurss, and powellite was
@steeted in rather wrrstie dlstribution, bub with %o spparent relationship

10.



Wnsralisation

The inown molybdenite~bearing rock is limited to the southwest
eoatast of ths slaskite stock and is only exposed in the underground
workings. Ths surfage rocks have been daeply weathered and thelr sulfide
minarals oxidised. tbl;b&aiumtmmhtwpnwm:hmc
limsstons to the east of the alaskite stoak, but only as small ssattersd
erystals in widely spaced quarts veins, with no indigation that the mine-
relisation is of sconomic importanas. Rather it indicates that molyb-
denite is probably widespread in the surrounding rocks, but of very low
grade, wid in the dense, Mard quarts veins ey -escape -oxidatdon.

In the potentisl ore sone, molybdanits and assoeiated pyrite with
a littls chalsopyrite ceceur in quarts veins and pods cutting both the
alaskite and intruded mchist. In the latter, ths veins ars largely
parallel to the follation planes, but in the former the better sulfide
mineralisstion cecurs whers the quarts veins are at random orientation.
There are no sharp boundariss to the minerslised sons. The quarts veins
are present in the asane quantity amay from the sone, but the sulfide
eontent decresases 80 that assay walls will determins the width of any
ore sons. Underground where the quarts veins have a parallel strike and
dip in the alaskite, the lioS3 content is very low, indicating that only
the random veins wers favorabls hosts for molyhdenite deposition. The
Wummu‘mmmmuéam-m.m
the pyrite s jresent throughout the quarts. Where thers has been sub-
sequent minor faulting, the molybdenite has boan smeared out along the
foult surtases.

9.




' t® the grade of the underlying mineralised roek. The sehist far to
mMofmeMmmmm“mmu,mm
alaskits to the north of the sehist contact, known to be practically
mummm.mm“wmmnuwmm
the inows mineralised rock. The distridution of the powsllits 1is ap~
parently too erratic to be used as a reliable guide in prospecting for
extensions of the minevalized wone.
" Grede of the deposit

Adbout. 600 samples have been taken in the underground workings by
egineers of the U. 3. Vanudium Qorporetion, snd-thess -have been plotted
on an assay map prepared by the Burean of liines. The saaples talen by
Inigh for U. 3. Vansdinm Corporstion were from wide deep channels out
#madaathmr.m:whumm‘mm”mmmtm.
ﬂaummummrmmdwhodmmm Thess sam-
plas guve lower returne than thoss taken by other enginesrs. The Buresu
um-mmgﬁknmm«.mmanmmm
returns rather closely. Por our purposes in showing the distribution
of the molybdenite, all Exigh assays of 0.2 perount oS, or higher are
indieated on plate II. The width of the ore sons as given by the Burean
of Mines engineers and their astimate of the grade for each erossaut is
also given, exceps for crosscut 201 which was calculsted from Emigh's
assays and Puresu check samplas.

In ¥ar Minerals Report 196, the Buresu of iines enginears muggest
Mmmpmmmmumwuo.mwm,.

Desext Silver, Ins., saxpled the four wrosscuts east of the fault
on the 280 lavel, blasting down a smuck sample and taking svery tenth

.



shovelfulj 9,600 pounds were collected and mixed according to the ratio
of width of ore, m.mmmntux,zoemmaﬁmm
four equal parts. One sample submitted to the Southwest Engineering
laboratory, los Angeles, ran 0.3 percent #o3y; 0.13 perasnt Cu, and
tracss of iu and Ag. ﬁ-ni@wndmelmnmmofm.nm-
‘mates tbr.th‘s suse crosscuts is 0,368 parcent ioSy. Since the molybe
danite 1s not wiforaly distributed, the exast detersdnation of grade is
‘difffcult to determine, but it undoubtedly 1les between 0.3-0.37 perecent
mz.
Ore reserves
In the computation of ressyves, the Bureau of llines anginesrs used
;thc widtho of the minaralixed szone on the 280 level as indicated on plats
nwdumdawrwxdmoo:mrmmimtm oxidined sone. This
gave a ressrve of 1,310,000 tons of inferred ore. Frox the data now
svailable this estinnte is as acourats as oan be given. Tt does not take
into account the posaibility of the mworwemmmtmm
levels, but agein that may be counter-balanced by narrowing in dapth.
' Coneluaions
The available informetion indicates that the alsskite-mica schiat
contact i3 the favored sone of molyhdenits conaentration, with the halk
of the minerslisation in the schist. However, where quarts veins are at
randomr in the alaskite at the contaect, wolybdanite nineralization can be
opected. |
A greater part of the quarts-veined slaskite, particularly where the.
quarts veins have a persistent strike and dip, and the hm nagsss of
quarts appesr to be sasssntially barren and do not provide encoursging |
targets for additionel exploretion.
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The favorabls sons for the extension of ths minsralized belt is
slong the scutheastern extensicn of the schist-alaskits contact, and
the approximste loeation of this contact is projected eastward and showmn
on seetions A=A, 0-Gf, and H-H', plats IIT. The exact location of the
contast 1s difficult to project becauss it s congealed by the mass of
quarts snd quarts breccis, and by limestons, 7Ths scarcity of quarts
veins in the limestons in sections i-A' and H-H' indicates it to bs wn~
“Pivorabls Tor molybdenite mineralization. |



