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Abstract
| The Hall molybdenum property has been extensively explored under—
ground by the U. 5. Vanadium Corporation, and sufficient exposures have
boon revealcd to indioatc 1,300,000 tons of inferred ore with a grade
of 0,3-0,37 percent Hbsa. Desert Silver, Inc., agent for Metals Re=-
serve Company, did additional exploration in 1943, obtaining more in-
formation on the extent of the ors body.

Mica schist and sericitic quartzite are unconformably overlain by
limestone, locally silicifisd., The schist and limestone are intruded
by a emall alaskite stocke. The border of the alaskite contains many
barren quarts veins, at places with a persistent orientation., The mica
schist and locally the limestone contain many quartz veins at the alas-
kite contact, The exposed molybdenite mineralization is limited to the
quartz-veined schist at the alaskite contact, but some molybdenite ocours
in random quarts veins at thas border of the alaskite., Andesite dikes

parallel the minersligzed gone in part, but are definitely later than the

minafalisation. They are broken by later faults,

The alaskite-schist contact is the favored zone of molybdenite
concentration, and favorable targets for additional exploration are %pd1~
cated in sections east of the present ﬁndarground worginga where the con-

tact is concealed under limestone or quarts.
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and’ 1a divided into two gronps of unpatented cla:lma, the Chicago and
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Introduction T

The Hall molybdenum proparty has received considerable attention L}-\/ 9

in recent years both in underground exploration and in extensive sam- M

pling, and recently the Bureau of Mines, Department of the Interior,
Jiaaued‘ 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 infarred tonnage reserves from present underground workings
are given as well as data on water, power facilitles and mine equipment,

. Co A+ Anderson and M, ‘W. Cox worked on the preparation of a topo- |

“graphic and geologic mep during the period September 2 to 20, 191;3.’

S. C. Creasey visited the property on July 9, 194k. The climate is
arid, end rock exposurss are excellent except on the steeper slopes
where thers may be & thick mantle of slide rock.
| location and topography

d"ﬂhe propert.& is in the San Antonio Mountains (sometimes called
the Liberty Mountains), Nye County, Nev,, about 20 miles north of Tono-
pah. Except for 2 milea of paved highway weast of ’I‘onopah » the road
north to t.ho property 1a a grnded gravel road, 1n rather poor conditien .
at the timo of study, .

The collar of the shaft is located near the west margin of the San
Antonlo Nountains at an elevation of 5,900 feet » and the highest peak

in the adjacent hille has an elevation of 6,52/, feet. The drainage is

essentlally west in the canyons and washes, v
Ownership and history o \

4 ‘rhc propcrty is ovmod by Les F. Hand, W. Co Rigg, and C. H. Ho.ll, N
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- property, deepensd tho shaft to its present level, and drove a long

Mincrala Report, 196.‘

Trcasﬁ;oyﬁill groups. 8ix §laima are included in the Chicago group,

which covers the known molybdenite-bearing rocke; their locations are
shomn on pl., 1. The Troasurq Hill group includes 23 or more clgims,

apd these afo locatod north and ;aat of the Chicago group.

woh e

" Shaft No. 1 wam sunk a number of years ago wiils the property was

being prospected for silver, and the first level was driven at that

time. In 1935 the U. S. Vanaodium Corporation became interested in the

southeast dritt with croascuta.

At the completion of this work, the company relinquished its option,
During the summer of 1942 and spring of 1943, the Bureau of Mines
did additional" sampling, the rnsulta leading to the publication of War

From August to November 1943, Dessrt S8ilver, Inc., as agents for
Mstals Reserve Company did additionsl work to determine the depth of
oxidatlon and width of the mineralived zone to the southeas£ above the
lower lavel, Two shafts were sunk, two dlamond drill holes were drilled,
and a crosscut driven from the main shaft,

Development

To date all the underground work has been done on three claims,
Chicago No. 1, Chicego Ixtension No, 1, end Chic&go iixtension Nos 24
An inclined shaeft (shaft No. 1, pl, 1) is 310 feet deep with an average
inclination of 652 N,, with three connecting levels. The first or 110

level is a north crosscut 103 feet long, essentially at the base of the

oxidized zona. The second or 155 level is largely a north crosscut 130

fest long in the mineralized zone and a south crosscut snd west drift,




- and 52 fest long (ple IV).

'11651&n6985"f%it'10ng*fiaphétivily; driven in barren rock. The third

¥

or 280 level consists of a drift 1,250 feet long with 6 main cross~
cuts to the north (see pl. II),

Shait No. 2 was sunk 180 feet, with a north and south crosscut
at 110 fast below the collar, 175 feet long, and a north crosscut at

the bottom, 40 feet long. Shaft No. 3 was sunk 150 feet with a north

crosscut at the bottom 65 feet long. Two diamond drill holes are 302

Qeology ;
Tho oldest rocks 1nclude aericitic quartzite and quartg-mica schiat; |

tha former is limited to the northern part of the mapped area and the

latter to the southern part (ses pl. I)« Presumably both belong to the
‘same general sequence of rocks, as both have somewhat parallel folia-

tion and have the same unconformsble relationship to younger limestone,
The chief iptereat lies in the mica schist, for it contains the bulk of
the kmown ﬁolybdanite mineraligation. The schist is well foliated witﬁ

muscovite, the dominant mica, but biotite is accessory; the follation 1n

gan.ral dipa steeply northeast with northwest strikes. However, the \

aouthwaatern exposures of the mica schist have foliation plenes dipping \ '

to ths southwsst, \x
The schist and quartzite are overlain unconformably by dark-gray \; \

massive limestone, the foliated schist and quartzite striking into the -

depositional contact., The limestone is appreclably silicified and some \k

chert beds may be present. Irregular blotches of dense gray quartz have ﬁy5
replaced the limestone, usually erasing the bedding planes so that the R ‘>¥

30

structure is difficult to determine. Only in a few exposures were defi-

nite bedding planes recognigzed, and these have baen plotted on pl. I,
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L‘ ‘vTh5 n1o£“uchi§t end 11mn§tonu were intruded by an alaskite stock,
roughly circular as exposed, and having a diameter of approximately
2,500 feet, Presumebly the stock has a west extension under the allu-
vium, but the appearance of several scattered pendants of limestone in
~th’ hmrthwcst‘part of theagxpoaod stock may imply proximity to the woaﬁ
mafgin. The texture of the alaskite ia variable, ranging from aplitic
to porphyritic, with orthoclase phenoerysts imbedded in a medium-grained
groundmasé pf orthoclase, milky plagioclase, quartz, and rare muscovite,
»i@dﬁlly some biotite is present,

A feature of considefable'interast is the appearance of many narrow
quartz veins 1 to 4 inches wide in the alaskite, mica schist, and lime-
stone, In placoa the alaskite containa at least 50 percent by volume
of thc-c vuina. The orientation of the veins 1n the alaskite may be
A‘caqpletcly at random, or, with a persistent atrike and dip of the
majority and the remainder at random orientation, The attitude of the
veins with persistent strikes and dips have been plotted on plate 1,

Tha veins with persistent attituda are more common in the sastern part
: at the otock, in part striking into the elaskite contact. In this
quarts~veined alaskite facies there are many small masses of quarts too
small ﬁo plot on the geologic map, particularly in the northermn part of
the stock, The evidence at hand indicates that the qQuartz-veined alas-
kite forms a hood over the stock confornming essentlally to the contact),
as shown in section F-F!, plate III. At the southwestern margin of t.h?q

alaskite stock, the area of exposged quarts-veined alaskite on the west \
-of the north-south fault is small. Thin is on the up~throw side of tho &

(AN
- fault, whern deeper lavala are exposad, This relation would suggest ‘g\ \
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that a deep vertical extension of the quartz-veined alaskite would
not be expected.

The schist bordering the alaskite also contains numerous quarts
veina, usually essentially parallel to the foliation in the schist.

A Qunrts.fpinl in the limestone are more erratic in distribution, and

much of the limestone even at the contact is essentlally free of veins,
but along the east margin and in the narrow roof pendant acroass the
northern half of the stock, numerous quartz veins are at random orienta-
ticn in the limestone,
The con%acti betwaen quarﬁz-v@ined rocks and non-quartz-bearing

rocks are transitional, for scattered quartz veins are found in the
areas mepped as quartg-free. In the main, the rocks were mapped as quartg~
veln-bearing whers quarts veins approached 30-40 percent by volums,

" There are several large masses of pure quartsz or quarts containing
only traces of alaskite or schist. They have the appearance of having

formed largely by replacement, as shown by the transitions into the

~ host rock. They do not extend to great depths, as shom by thcir ab~

sence on the 280 level even though exposed at the surfacs. Some of
theao masses are brecciated, cemented by quarts and, locally, by iron
oxides. The origin of all of the quartsz-breccia masses is not evident,
but charal clearly owe their origin to later faulting. This strongly
implies that faulting is responaible for ell, but the faults may have a
diaplaoemﬁnt of such small magnitude that they were not recognized h}
offssts of contacts in the mapping.

In the aouth—oontral part of the mapped area, there is a diko-likqx

maes of rhyOIite (?) tuff, composed of fragmenta of quarts, 1ndetermina€i
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"to the oant, the strike changes appreclsbly, and the dip is nearly
:_verticalm whura the dike iu}uideut, quartz veins appear parallsl to the

' appropriate. On the 280 level whqro the andesite is best exposed, thc‘

Mschistvwith but one exception. However, several of the contacts with

1s one dike that has been broken into segnents as illustrated in section

feldspar end volcanic ash, the latter two locally sltered to mericite,
At the western end of this dike, the dip is 15° to the north and at a

marked angle to the bedding of the linestons. As the dike is followed

wnst mnrg1n, mineralised with sulfides now altered to iron oxide. j
Mndesite dikes cutting the quartg-veined schist are poorly exposed
at the surface, the widest oxposurea being about 20 feet, but undnrground,an_j,~

widths a8 grnat a8 50 rcot hava been exposed. The rock is grconiah-gruy
nith a rolidt—porphyritio taxturo, the phenocrysts largely altered to

sericite or chlorite, with a few plagioclase crystale remaining. In the

sbaence of quarts phenocrysts, the designation ss andesite is probably
intrusive obntact with the schist 1s parallel to the foliation in the
the schist are faults, and only a small width of andesite is exposed as

in the 222 crosscut (seo ple II), indicating that the dike has been

broken into segments. For this reason it is not certain whether one or

tvo dikes are expoaad,on'thé 280 level, for the andesite at the south end
of the 210 drift may be faulted into its present position instead of being
& separate dike. The andesite was cored twice in the diaménd drill hole
(section J-J', pl. IV), and two explanations are possible: (1) there are

soveral dikes each parallel to the foliation in the schist, or (2) there

‘c“Thiu_lattof interpretation is favored because of the vieible fault-

»

ing on the 280 le#el. However, there 1s considerable offsel from the pro-

Jected surface position of the dike from the 280 level and its outerop

7.




norﬁh of the collar of the diamond drill hole. This may be the result
of a series of faults; or it may be the result of the dike's also cross-
cutting the folletion of the schist; or two dikes may be present as sug-
gested in section P-P!, plate III, -

The age of the rhyolite and andesite dikes is unknown, but both are
younger than the aluskite., Presumably they are related to the volcanie
rocks that make up the major part of the San Antonio Mountains and are
exposed only a short distance to the east of the mapped area,

 Structure o

The few measurable stratification planes in the limestone, plus the
distribution of the limestone, are suggestive of an anticlinal structure
plunging to the northeast. This structurs, howsver, may be caused by the
domiﬁé action of the alaskite stock,

There are numerous faults of small displacement underground, but
only those that have resulted in displaced contacts could be plotted with
certainty on the geologic maps. These can be roughly divided into two
sets, northwest and northeast faults, with one north-south fault. In all
examples where the direction of dip can be determined accurately, the
faults are high-angle reverse. Four of these are later than the quartz
veining in tﬁo alaskite; the one fault which crosses the mineralized zone
is later than the mblybdonite mineraligation, for the ore zone is dis-
placed southward (see pl. II). The andesite dikes are later than the
molybdanito mineraligation, and they have been broken by faulting, There
is no evidence contrary to the supposition that all of the faults are
sonevhat contqmpofanooua. The evidence is clear, moreover, that tho'
mapped faults have no bsaring on the molybdenite mineralizgtion, except
posaibly to displace the mineralized rock. |

8.




. fault aurf&ccs. , ,\fA

Hineralisaﬂion

The known molyhdenite-bearing rock is limited to the southwest
contact of the alaskite stock and is only expossd in the underground
workings, The surface rocks have been deaply weathered and their sulfide
miﬁarall,éxidizod. Mblybdénite wag found in two prospect cuts in the
limestone to the sast of the alaskite stock, but only as small scattered
crystals in widely spaced quartw veins, with no indication that the'mino-
ralization 1s of economic importance. Rather it indicates that molyb-
dnnito is probably widcaproad in the ourrounding rocks, but of very low
grade, and in the dense, hard quartz veins may escape oxidation,

In the potential ore zone, molybdenite and associated pyrite with
a little chalcopyrite ocour in quarts veins mnd pods cutting both the
al;akiﬁq and intruded schist. In the latter, the veins are largely
paralldi to the foliation planes, but in the former the better sulfide
mineralization occufa where the quartg veins are at random orientation.
There are no sharp boundaries to the minerslized zone, The quartz veins

are preaent in the same quantity away from the zons, but the sulfide

" content decreases so that uasay wulla will determine the width of any

ore zone. Underground where the quartz veins have a parallel strike and
dip in the alaskite, the MoSz content is very low, indicating that only
the random veins were favorable hosts for molybdenite deposition. The
molybdenite ocours largely along the margin of the quartz veins, whereas /
the pyrite is present throughout the quartz. Vhere there has been sube
seqnent minor faulting, the molybdenite has been smeared out along thn




Thé andesite is absélutely barren of quartz veins as well as of
molybdenite. On the 221 crosscut (ses pl. II) some molybdenite is in-
dicated in the andesite on the assay map prepared by the Bureau of
Mines, but the molybdenite is related to mineraliged schist inclusions
in the andesite. It is true, however, that the better mineralization
lies to the north of the andesits dike on the 280 level, but this condi-
tion bears no relation to the dike, since the andesite is younger, In
the 223 crosscut south of the andesite (see pl. II) there i1s a wide zone
containing better than 0,2 percent MoS,.

On the 280 level, the min;ralizad zone with a grade of 0428 percent
NoS, or better (see War Minerals Report 196) ranges from 40 to 75 faetf/
in widthe There is no positive evidence avallable yet as to whether the
ore zone is essentially tabular and parallel to the foliation in the
schist and to the bulk of the quarts veins in the schist, or whether it
follows the alaskite-schist contact. There is an indication of a com-
bination of both from the information at hand, as shown 1n';ection c-Cs,
plate III. The upward extension from the 280 level is parallel to the
foliation and also follows the contact, forming & wedge ahnpl'r;ther,
ﬁhan a tabuiar ore gone, Howévar, the information obtained by Desert
Silver, Inc., in shafts 2 and 3, indicated that the ore yone essentially
follows the alaskite contact (pl. IV). |

The work by Desert Silver, Inc., indicates that the molybdenite has
been oxidized to a depth ranging from 85 to 120 fest. No molyhbdite could
be positively identified at the surface over the known mineralized rock,
but assays by Dosert Silver, Inc., show, molybdatc in the oxidiaod Ione,
An ultra-violet 1amp was used on the surface exposures, and powellite was

detected in rather erratic distribution, but with no apparent relationship

: 10,
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to thcbérédp‘of the ﬁndiflying mineraliged rock., The schist far to

the south of the projected ore zone was barren of powellite, but the
alaskite to the north of the schiat contact, known to be practicalxy

* barren on tho 260 level, ahowud a9 much powellite as the rocks over

the known minsralized rock¢ The distribution of the powellite is ap-
parently too erratic to be used as a reliabls guide in prospecting for
extensions of the mineraliged zone.

Gradn of the deposit
| Ahou& 600 samples hnvu been taken in the undsrground workings by
enginaera of the U. 3, Vanadium Corporation, and these have been plotted
on an assay map prepared by the Bursau of Mines. Ths samples taken by
Emigh for U, S. Vanadium Corporation were from wide deep channels cut
with a jack hammer, each sample weighing one ton or more per 10 feet,
Thess ware holsted to the surface and crushed and quartered, These same
plee gave lower returns than those taken by other engineers., The Bureau
of Mines engineere took 51 check samples, and these agreed with the Emigh
returns rathor cloahly. For our purposes in showing the distribution

of tho nolybdanito, all Emish assays of 0.2 percent Mo8, or higher are

indicatod on plate II, The width of the ore zone as given by the Bureau
of Mines engineers and their estimate of the grade for each erosscut is
also given, except for crosscut 201 which was calculated from Emigh's
assays and Bureau check samples,
In War Minerals Report 196, the Bureau of Mines engineers suggest
that the average grade for the zone as outlined is 0.376 percent‘nbszq
Desert Silver, Inc., sampled the four erosscuts easﬁ of the fault

on the 280 level, blasting down a muck sample and taking every tenth




ahovélfulg 9,600 pounds were collected and mixed according to the ratio
+ of width of ore, This sample was split to 1,200 pounds and divided into
four equal parts, One sample submitted to the Southwest Engineering
MLﬁboratbry, Los Angeles, ran 0,3 percent NoS.,, 0,13 percent Cu, and
traces of Au and Ag. The inightad averags of the Bureau of Mines egti-
mates for the same crosscuts is 0.368 percent KoSse Since the molybe
dnnitc is not uniformly diatributed; the exact determination of grade is
difficult to determine, but it nndoubtedly lies betwesn 0,3-0,37 percent
l[osgo )
Dr; reserves
In the computation of reserves, the Burcau of Mines englneers used
the widths of the mineralized zone on the 280 level as indicated on plate
II and assumed a vertical range of 300 feet below the oxidized gzons, This
gave a reserve of 1,310,000 tons of inferred ore, From the data now
avellable this estimate is as accurate as can be givens It does not take
into account the poesibility of the widening of the ore zone in the higher
levels, but again that may be counter-balanced by narrowing in depth,
' Coneclusions

The avallable information indicates that the alasklite-mica schist
- contact is the favored zone of molybdenite concentration, with the bulk
of the mineralization in the schist. However, where quartz veins are at
random in the alaskite at the contact, molybdenite mineralization can bﬂ
expected, :

A greater part of the quartz-veined alaskite, particularly whern th!
quartx velns have a persistent strike and dip, and the largu manoes of }n

A

quartz appear to be essentially barren and do not provide enoouraging \\ \
' A

targets for additional exploration.

12,




The favorsble sone for the extension of the mineralized belt is
along the southeastern extension of the schist-alaakite contact, and
the approximate location of this contact is projected eastward and shown
on sections A--A' G=G?, and H-H', plate III. The exact location of the
contact is difficult to projeot becaues it is concealed by the mass of

quartz and quartz brcocia, and by limestone, The scarcity of quarts

vtinn in the linnatono in aectiona APA' and H-H' indicates it to be un-

fuvorabls for mnlybdanitc nineralisation.
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REPORT ON HALL MOLYBDEWUM PROPERTY, NEVADA, RELEASED

Geological Survey Director W. E. Wrather announced today that a

preliminary report on the "GBology of the Hall molybdenum property, lye
County, Mevada," had been placed in open file for publig inspection,

The Hall molybedenum property, in the San Antonio Mountains 20 miles
north of Tonapah, was extensively e¥plored during the war for workablae
reserves of molybdenum minerals. Molybdenum occurs in quartz veins
asgoclated with a small alaskite stock that intrudes the local limeatones
and schists. The‘a]nskite in places contains 50 percent by volume of
quarts veins. Molybdenfbe is most abundant along the contact of the

alagkite ard the achiast, Average grade of the ore is 0.3 to 0,37 percent

molyhdenite, and the inferred resefves are about 1,300,000 tong,
The report, titled "Geology of the Hall molybdenum property, ﬁye
County, Nevada® by C. A. Anderson and ¥. W. Cox, 1s accompanied by a

geologic map of the property, a geologic map of the mine workinga, and

two plates of geologle sections, The report and illustrations are not
évailable for distribution, but may be examined at the following U. S. ; i

Geologlcal Survey offices: Room 1033 (Library), General Services Building,

“ashington, D. C.j 506 Federal Building, Salt lake City, Utah; and at the
offica of Dr. Jay A. Carpenter, Director, "evada Purcau of liinesg, Reno, lev, :

XXX
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UNITED STATES
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For Releasd“SEPTEMEER 16, 1960
GEOLOGIC REPCRTS RELEASED FCR PUBLIC INSFECTION

The Geological Survey is releasing in open f{iles the following reports.
Copies are available for cousultation in the Ceological Survey libraries, 1033 GSA
Bldg., Washington, D. ¢.; Bldg. 25, Federal Center, Denver, Colo.; 345 Middlefield
Rd., Menlo Park, Calif.; and at other offices as listed:

1. Progress map of the geology of the Wiseman quadrangle, Alaska, by W, P.
Brosge and H. N. Reiser. 1 geologic map, 1 index map. On file at Brooks Memorial
Mines Bldg., College, Alaska; 117 Federsl Bldg., Juneau, Aleska; 204 Denali Bldg.,
Anchorage, Alaska; 468 New Custom House, Denver, Colo.; South 157 Howard St.,
Spokane, Wash.; 232 Appraisers Bldg., San Francisco, Calif.; 1031 Bartlett Bldg.,
Los Angeles, Calif,; 602 Thomas Bldg., Dallas, Texas; and State Div. of Mines and
Minerals, Territorial Bldg., Juneau, Alaska. Copies from which reproductions can

be made at private expense are available at Alaskan Geology Branch, 345 Middle-
field R4., Menlo Park, Calif,

y// 2. TEI-358. A summary interpretation of geologic, hydrologic, and geo-
physical data for Yucca Valley, Nevada Test Site, Nye County, Nevada, by V. R.
Wilmarth, D, L. Healey, A, Clebsch, Jr., I. J. Winograd, I. Zietz, and H. W. Oliver
51 p., 5 figs., 6 tables. Onm file at 279 Geology Bldg., Univ. of New Mexico,
Albuquerque, N. Mex.; Library, Mackay School of Mines, Univ. of Nevada, Reno, Nev, ;
232 Appraisers Bldg., San Francisco, Calif.} 1031 Bartlett Bldg., Los Angeles,
Calif.; 504 Federal Bldg., Salt Lake City, Utah.
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