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- ranges and in general along the flanks of the various ranges by the tilte_d

=
Paas
e

| attitude of tne lava flows and lake bes, and by the older lavas in general

Geology

.General statement

The region lies in an area of primarily“sedimenf.ary rocks which are

srincipally Mesozoic and are tilted, folded, and faulted and cut by granular

4ntrusives, and flooded by Tertiary laves as shpwn on Figure 4. The Mesozoic

sediments were strongly folded and invaded by granular intrusives at ér about

the time of the intrusion of the great Sierra Nevada batholi’oh. The rocks

£
sre exposed chiefly in the mountain ranges and hills.

The mountain ranges are mostly fault ranges with much of their structure

monoclinale Faulting in many instances has been prominent since the deposi=

tion of the Tertiary lavas and continues down to the present, as shown by

resh scarps and.recent earthcuake diéturba.nces in the Stillwater and Augusta

being tilted at st.eepeg: angles than the -overlying lake beds. - ‘I!he faulting

. may be normal or overthrust. -

The faulting shown in the various mining districts as Fairvié‘w and..  euze

londer may be regarded as indicating that of the region in general.

Tn some parts of the region faulting is so young that it is still

- shom in the topographic forms as by trunctated gulches in the. east base
of the Stillwater range in Dixie Valley.
As the writer in the present work had but small opportunity to examine

the rocks excepting infthef various mining districts many- of which are located -
. far apart, the accompa.nying geologic map (Fig. h,).is 1argely cozimiled from .
earlier reports of varlous author-* :m order to here present a geologic picture

; of the reglon. The por'bion to the 'xorbh of Lat:.tude 39°30' is 1argely adapted
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reom the 40th Parallel Survey and that to the south of the 39th parallel from :
spers and reports by Buwalde, Clark, Merriem, Hill, Spurr, and the unpublished
vork of He G. Ferguson of the U. S. Geclogical Survey on the Hawthorne and

: Tonopah quadrangles.

& | :

¥ Triassic and Jurassic rocks

The pre-Cambrian basement complex and Paleozoic rocks are not k:nown to
¥
sutcrop in the region. According to the 40th Parallel Survey.the Paleozoic

ocks rest directly on the eroded Archaean complex. The oldest rocks. seen

~zre Triessic whése sediments and also those of the Jurassic rocks duri.ﬁg.
‘ezozolc time were derived from an uplifted Paleozoic landmass in eastern
Bevada and vicinity. Their distribution in the region here treated is shown
"t,he accompanying mapﬂflg. Le They occur chiefly in the S‘b:.llwa‘ber Range
ts ;southward contlnuation, the Sand Springs and Gabbs Valley ranges and
oGl Hills , and ere mportarxb in thet they, particularly their limestone
vﬁﬁ;bers, are hosts to a considerable portion of the ore deposits of the regione.
?he Triassic period was also one of volcanic activity along the wh,ol:‘ Pacific
¢ Coast, : : | : 2

In their areas situated respectively just north and south of the Carson

i E Sink region, Louderback and Buwalda describe the geologicel conditions as

7 being in general similar from the beginning of Triassic on, and both compare

them to those of the Sierra Nevadae

The Mesozoic rocks are best displayed to the north of the regiozilin the

; ’ 1/
Hlurboldt Renge, which in the report of the Fortieth Parallel Survey, Hague_"/

T -1/ Hegue, Arnold, and Emmons, S. F., Descriptive geology of Ue. Se 4
wo‘o cical Exnloratlon of 40th Parallel, Vol. 2, p. 714, 1877.
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”turn' being overlain by Jurassic beds, which, along the base' of the range and

?ny elsewhere, are steeply tilted, broken, and associated with masses of

rertiary rhyolite and basalt, and with poorly exposed Miocene beds called

L4

£hs Truckee group., The Archean and Triassic rocks were described as 'spéringly

BaT -

e e T

;_; order. Hague designated the Koipato and Star Pedk "series", are here termed

eayectlvely fomat:.ons. o5
 The Koipato formation was supposed by Hague to consist chiefly of

“* ¢ netmorphosed silicified sedimentary rocks, beds of quartzite overlein by

“'! interstratified beds of limestone, quartzite, and "felsitic porphyroids's

e

=l ;%It was referred to the Triassic and regérded as of the same geologic age as

: the Jower members of the "Red Beds" of the Rocky Mountain region. Its

'f:c!mess was estmted ét 6, OOO feet,

cub by Mesozoic dikes, chiefly diabase., The Triassic rocks which, in aécending ,

i i
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According to the section compiled by Ransome from Hague"é description

it consists of the following members: : a :

! ~Section of the Star Peak formation, Star Pezk Range, Nev.
Eompiled from the description by Arnold Hague:]

o 5 . Feet,
Quartzite and Overlying 1Imestones ssivesssesekas sussapede h,000-5,000

MaSSive.limestone..occg.--.................‘...-.....o;.. 1,800‘2,000

Black arenaceous . 8l8teBSsesseasssanesncceesttcncosacnssnas 200~ 300
¢
Slaty quartzites alternating with greenish schistose -

: rOCkSotoooeggdooctooodooocnooctcoocno-o-cn.ocotcncooao. 1,500

Limestones, dark, almost black at the base, passing
up into gray and blue varietieSoovqotoicoccocaooocooooo 1‘200—1,500 ]

Ransome also writes:

n The Star Peak formation is noted for its abundant Middle Triassic verte-
e85 1 brate and invertebrate fossils, which have been described by_Gabb, Meek, :
| Hyatt and Smith, and J. C. Merrian, 3 # ¥ Hyatt and Smith Z;nd Smit, _/ sta‘t.e
°L39 1 that the Upper Trlassic is also represented in the Humboldt Range, and list -
half a dozen fossils. The beds containing them are sald to be unconformebly
overlein by limestone containing Jurassic forms.

bl Later and more detailed work then that of the Fortieth Parallel Survey'
has shed more light on the geology of the range and led to certain revisions

in the interpretation of the gégloglc phenomena and classification of the
rocks, df tﬁese revisions the followiWz are ffxe more important:
According:.'t'.o Louderback, the supposed Archean L\;ﬁcleus exposed in Rocky
| Canyon, 7 mileé north of Nixon, is pgst-Triassic inﬁrusive granite with
. associated contact-metemorphic phenomena in both the granite and the host

. rockse
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According to Ransome, thé Koipato formation as a whole is a volcanic
H complex, consisting chiefly of rhyolitic flows, in which non-volcanic

sediments, including limestones, form only a subordinate part. With this
view, the determinations of the rocks in the Rochéster district near the

Y 2/

middle part of the range by Jones,™ Knopf,~ and others, ihcluding the

1/ Jones, J. C., Geology of Rochester, Neve: Min. and Sci. Press, vol.
{é 106, ppe 737-738, 1913,

g/ Knopf, Adolph, Geology andz ore deposits of the Rochester District, _ﬁ ,
Neve: UeSeGeSe Bulle 762, 1924, - '

TP

present writer,z/ are essentially in accords Also on the south in the Hav*thom

3/ Schrader, Frank C., The Rochester Mining District, Neve: UsSeGeSe =

and Tonopeh quadrangles "The Mesozolc #s represented by sedimentary and volcanie

rocks of Triassic :,'e.nd_Jurassic age and by plutonic rocks of Jurassic or

¥~ I (retaceous age. The plutonic rocks are believed to represent a single epoch
&/ |

of intrusion." N

-

L/ Ferguson, He G., and Cathcart, $. H., Mejor structural features
of some western Nevada Ranges: Jour. Wash, Acad. Sciences: Vol. 14, No. 15,
R Do 377, Sept- 19, 192LM

Here qccording to the same authofs the lowest group of the Triassic

consists largely of volcanic materials.

18
w

_5/ FOShag, W FQ, U. Se Ge Se Bull. 795-E, 19260

o
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According to the Report of the Fortieth Parallel Survey, the Stillwater

Zange just to the north of the region here treated in its larger features

_6/ Vol. I, Pe 278'

repeats' the structure of the Humboldt Range in the same latitude. The range
consists of a granite nucleus unconformably overlain by an immense but obscure
series of dark varied siliceous and argillacecus schists, considered to correé-
spond- with the Koipato i‘onnationz of the Humboldt Range. The orographical

: - structure, howeve¥, is far more complicated and the relations of the beds.

;re never as well dei_"“ined as in the Humboldt Range. The Koipato group,

f which here forms the 5ea.s‘(:.ern member of the anticlinal, dips east and is

overleid by the heavy basal limestone of the Star Peak formetion. The whole

northern part of the range has been subjected to severe local disturbances and 7
dislocationse -

Essentially with the characteristics above described, the Triassic rocks
- extend southweétward into the Carson Sink region, with the granite inclusions,
i _ however, supposed to be A_rcheari“ being post-Triassic and intrusive as afore notedo
. They arel .eSpeci'aJ.ly prominent in the Q@illwater Range which they largely
; : compose, and with modifications they continue inﬁermptedly on southward

through the region, being prominent in the Sand Springs, Gabbs Valley, Gillis,
. = _

and Paradise ranges and the Lodi Hills,

As Mr, Ferguson, who has studied in detail the formétions of the Hawthorne

and Tonopah quadrangles in and to the south of the southern part of the 'presenb“:
-t L 'th o NSNETSESTS: ) *
region, reports that in lithology and subdivisions that Triassic and Juressic :

differ markedly from the Triassic and Jurassic of the 4Oth Parallel Survey on
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the north, it is inferred that in their extension southward through the middle
part of the region these formations must undergo a considerable transition.
According to Ferg\isori the Triassic on the south consists of at least three main

subdivisions instead of two, the Koipato and Star Peak on the north. Also the

ormations as a whole on the south form a transition or connecting link between

L9

those of the Grand Canyon on the southeast and those of the Sierra Nevada and:

| (alifornia on the northwest. The work of Ferguson in this part of the field,
| £

20

vhich is far too eleborate for presentation in the present sketch, will appear
: bl .

1)

in a.later report.

L]

In the middle pért of the Stillwater Range the rocks are largely compressed
into & single high né,rroﬁ ridge only sbout 5 miles wide. Here in the latitude

of Cox and I X L Canyons they are folded, faulted, and upturned with the pre=-

shaly Koipato formation of great thickness on the west overlain by the Star
Peak limestone on the east. |

Just northeast of Sand Springs the mountains consist essentially of these
Jura-Tfiaé sediments here mostly dark shale and limestone, and about 2 miles
east of Sand Spri;ig:s the Lincoln higﬁway "'?‘or some distances follows a syncline
4 in these rocks.

One of the most conspicuous occurrences of the supposed Triassic rocks is o

-

qt Chalk Mountain near the middle of the eastern border of the map. Chalk
Mountein is a foothill outlier of the Augusta Range. It is about 3 miles

long by 2 m:iles wide and 1,000 feet high and consists chiefly of whitish
dolomitic limestone which has been intruded by granodiorite porphyry and arched

up into an anticlinal fault biock, fige 41, map. Much of the limestone is

Tore or less marmorizede.

~ | Jurassic consists of two or more distinct subdivisionse. Moreover, the Mesozoic__;__ﬁi__d

- vailing dip to the northeast, in places as high as 60° or more, with the slaty= - -
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No fossils indichative of its age have yet been found in the limestone
of Chalk Mountain, but because of Jurassic fossils found in limestone in the
foothills to the south and in the adjacent part of the Tiestgate Range, and
because of the more highly metamorphosed character and dynamically shattered
condition of the limestone in Chalk Mountain, it is thought to be probably
of Triassic age and to belong to the Star Peak formation.

The Spurr map shows a 5-mile wide belt of Triassic extending from
Dovneyville 5 miles eastward and about 12 miles each northward and southward

and occupying almosj;,' the entire Paradise Range.l/

'

7/ Spurr, Josizh Edward, Descriptive geology of Nevada mouth of the 4Oth

‘Parallel and adjacent portions of Californiz: UeSe.GoSe Bull. 208, Pl. I, 1903,

It is probable that some of the areas shown as Triassic on the map in

the southern part of the region may contain also Jurassic rocks which have

not been differentiatede

Juressic-Triassic

The term and pattern Jurassic-Triassic are used on the accompanying

mep to designate areas which in the sout?ern part of the region on the e

Havthorne and Tonopah cuadrangles consist of rocks known from fossil evidence

to be_long to bot:h the Triassic and Jurassic periods, as determined by Ferguson

at various point's, by Buwalda and by Cfark in the San Francisco district near

¥ Luning, but have not yet been differentiated. To the north of these quadrangles

the rocks are those represented on the basis of their continuity, geogrephic
rosition and lithologic Similarity. Some of thém doubtless contain fossils
2% reported at several points by residents. In the southern end of the Sand

Springs Range, at Big Kesock lountain, near Rawhide and at Slate Mountain in

34 the south end of the Feirview Range the formations include a large quantity

. dark elate,
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Jurassic
The Jurassic, which consists chiefly of dark gray limestone and sha.lerv
and is of considersble thickness, occurs chiefly in the east, central, and

southern "parts of the region, Some is also present in the north margin of the
mep in the Trinity Mowuntains, a few miles west of Humboldt Lzke.

c. According to the Report of the 40th Parallel Survey, the Jurassic in

' the Nevada Province of that survey consists of a heavy dark gray limestone .
about 1,800 feet thick and about 47000 feet of overlying argillaceous slates

and shales.
o

8/ 40th Parallel Survey, Vol. 1, ps 295

The best exposures of the formation seen in the present work are in the
:mid-eastern part of tiiie region in the Chalk Mountain district and vieinity,
particularly in the ﬁejst slope of the Augusta Range, here called the Westgate
Range, Here at about 2 miles east of Chalk Mountain the west slope of the
range beginning at a point a little north of Westgate and exteﬁding northward
for seversl miles is largely undeﬂrlain by dark gray to bluish Jurassic lime-
stone‘, which in general dips about 30° eastward into the range, denoting that -
the renge here has probably been upfaulicied ’along its western front. The
limestone is intruded and in part flooded by Tertiary volcanic rocks. Ine

‘ terruptedly, at least, it extends several miles farther northward to a point

115N L miles south of Vonder, and it is also exposed in the foothills near the

P
Y
SFeL

ey g
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Lincoln Highway sbout 2 miles south of Chalk Mountein, At all three of these
localities it is fossiliferous and from them rollectively has yielded the

following forms which are referred by Dr. T. W. Stanton, Pzleontologist, to

the lower Jurassic, as well developed in the Hewthorne and Tonopzh quadrangles

to the south of the ‘region.
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From the locality 4 miles south of Wonder and 6 miles north of Westgate *
in the west slope of the Augusta Mountains (here called Westgate Range), collected
. by Harry Light:

" Pecten spe Fragment of a large species of the
type often called Neithea, '

. Pecten ép. Fragment of a more compressed, more
nearly equivelent forme

Arniooceras spo Possiblp A. nevadanum (Gabb).

Arnioceras ? sp. Good :.mprints of a species evidently
distifict from the above.

Arnioceras,y? sp. Fragment of a large specimen possibly
P belonging to the last mentioned form.
Locality 2 miles east of Chalk Mountain and 3 miles north of Westgate
in the west slope of the Augusta or Westgate Range:

Arnioceras 7 spe Fragment of an ammonite probably belonging
to this genus.

Pecten spo A véry large species of Vola type.
Aegoceras ? sps A fine a.ﬁmonite apparently belonging
' to Aegoceras or a related genus.
In places at this general lécality the forms are said by mining men
to be very abundant and to represent manf species. The straight. forms, as of

said to
i the belemnites type, are/smiw¥im occur chiefly, if not solely, in the lower

part of the limestone which in part at deast is light brown, and the coiled

.forms or ammonite type occur in great szbundance at higher horizons in the

il

+7 | dark limestone.
I Locality in foothills 1 mile south-southwest of Chalk Mouriti.in',‘ 4 miles
west, of Westgate, and one~half mile north of the Lingoln Highway:

i | Arnioceras ? sp. Two ammonite fragments possibly representing
two genera.
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In proceeding from Westgate 16 miles southward toward B_roken Hills and
the Esmeralda County line through a belt of country 10 or more miles wide
whose surface is mostljr underlain by Tertiary volcanic rocks, limestone is
seen to crop out in places, and though it has not been examined it is thought
“robably be Jurassice Similarly to the south of Chalk MountainJ limestone:

- outcropping interruptedly through a distance of several miles in the lower
- west slope of Fairview Mountains may be Jurassic.

¢
Tertiery %

L g Miocene

fn.

Truckee group O\ | ; : &
. As no Cretaceous sediments appear in the regiofx, it is inferred that V
during tﬁe Cretaceous period the region was a land area exposed to sub-aerial
erosion; | | ‘
The most important dévelopment of the Tertiary sedimentary rocks occur
in the northwest part of the region in the Hot Springs Mountains and the
- valley ;c,o the north, séparatingthem from the Trinity Range, Fig. I. Here, -

accofding to the 4Oth Parallel Survéy,‘ the beds are lacustral and expose a8

W
2/ Vol, I, Pe 4150

thickness of about’ 2,300 feet and consist in descending order of:

‘ (1) 1,200 feet of drab, mauve, gray, pale-buff and white stretified . -

trachytic tuff, mixed with detrital material and all characterized by rapiii:”’

changes in color and texture.

-
%]
b %1
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(2) Coarse, sandy grits, gray and yellow fragments,

partia.lly roundedoe o ¢ ¢ o ¢ ¢ 06 6 ¢ o6 6 o o o o 0 o o 250 feet_

(3) Saccharoidal limestone, rich in fresh-water molluskse. « o 60 *®
(%) | Marly grits, yellow and drab, rather coarsey o « o o ¢ o LO

(5) Fine-grained friable, buff and gray sandstones, having

a peculiarly sharp gritty feel. o « o o s. 6 ¢ oo 0o oo 70 we
(6) Varizble gray 8andstoneSee o § o éjs o 6 4 0 o'e s ° o o o 100
(7),Amarlygrito......zo.o...o......... 60 *

(8) Vhite and yellow infusorial silicac o o o o o o o o  200-250 "
¢ o i
gn.(9) Palagonite tuff, beds not seen, 250 feet being maximum

exposure. : .

Here as nearly everywhere the beds dip at angles of 10 to 25°, and they> e
are referred by the 4Oth Parallel Survey to the Miocene. Similarly in the
northeast corner of the region about a mile wide belt of upturned volcanic
and sandy sediments of this group extends 10 miles southward along the

west Baee of the Augusta Mountains nearly to the mouth of Shoshone Valley., 7 :

A

Upper Miocene 1\

* Esmeralda fortation . _

k. The next important exposures of the Tertiary sediments are in the

southeastern part of the region where they occupy most of Stewart Valley, L{(?‘
‘he southern pagt of Ione Valley and a considerable portion of Gebbs Valley

-

and gicinity, in all 50 or more square miles as mapped by Ferguson on the
Hawthorne and Tonopah quadrengles, from which they seem to extend northward

into the Quarpz Mountein District. See map, fige Le




The beds are known as the Esmeralda formation from their similarity to

10
and continuity with the Esmeralda formation originally described by Turner

10/ Turner, Hs W., The Esmeralda formation, a fresh-water lake deposit,
21st Ann. Repte UsSeGeSs, Part II, pp. 191-209, 1900, o s

‘n the Silver Peak ouadrangle farther south in Esmeralda County.
According to Turner the beds there are composed of sandstones, shales, and

lacustral marls with local deposits of breccia on a large scale. They nearly' -
) ¢ ‘ Y s
everywhere dip from 5° to 600, and Turner provisionally assigns to them a. sea

thickness of nearly 15,000 feet.

1/

In Stewart and Ione Valleys, according to Buwalda, the beds consist

11/ Buwalda, John P., Tertiary mammal beds of Stewart and Ione valleys
. in west-central Nevada: University of Calif. publications, Bull. of Dept. of
- Geology, Vol. 8, No. 19, pp. 335-363, 191,

mostly,vgf thin-bedded lacustral fine to coarse textured sandstdnes, shales,

| generally calcareous and hard, and several types of impure hard compact heavy
coW 1iméstone. They are mostly whitish or light-colored and are composed of

' quartz and other sediment;: derived from the rocks in the surrounding mountain
ranges and include considerable pyroclgstic material, especially fine ash and
pumice. Bmldé. heré places the thickness of the formation at about 1,000 feet.
The beds rest unconformably on a deep}y eroded surface of the older rocks and

i o

‘ wherever they have a coyering are overlain unconformably by fanglomerate. They

ey 1
P adeon

are moderately deformed by open folds parallel with the axis of the mountain

o
ranges, but their dip rarely exceeds 15 »
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From fossil remains comprising Mammalian bones, fi.sh bones, fresh-water
mollusks and wood, the formation is referred to the Upper Miocene.

Buwalda notes that the Truckee beds afore described are, in general,
similar in Vappearance to the Esmeralda, and that it is not improbable that

the correlation of the Esmeralda with the Truckee suggested by Spurr is correct

® 5 v .‘.(c;)‘- T

12/ Op. cit. p. 352.

i
This correlation is also suggestedaby Merriam who has specially studied

13/ Merriam, John C., Tertiary vertebrate fauna from the Cedar Mountain
region of western Nevada: Univ. of Calif, Publications, Bull. of Dept. of
Ge°lo, Vol. 9, No. 13,’po 167, 19160

the vertebrate paleontology of the Esmeralda formation from the Cedar Mountain
region. ‘ ‘

It may also be noted that the sediments formerly known as the Siebert
Lake beds are now knowvn to be the same as the Esmeralda. The known age and
wide distribution of the Esmeralda formations make it a valuable criterion
or marker for differentiating the age of the lavas that unconformably under
it from those that intrude and oirérly it, in places conformably.

N Judging from fossil wood reported a‘.% several localities, the Esmeralda
formation cbvere& by later deposits probably has a much wider extent in Gabbs

Valley and vicinity than is at presenteknown. For instance, in the open valley

at .just north of Regent at about 2 miles northwest of Rawhide and also at 2 miles

. west of Regent, foesil‘wood, of which good silicified wpewimmmx chalcedonized

and opalized specimens were seen by the writer at Rawhide, is said to occur

plentifully strewn over the surface from which the place is locally referred

% o

12/

*
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to as the fossil forest graveyard. As the fossils are similar to the forms

3 described from the Esmeralda of Cedar Mountain, it is inferred that they are
probably derived from the same formation which may occur in this vicinity and
has since been more or less buried by Quaternary alluvium,

The .Regant occurrence of the fossils is at the elevation of about 5,000

- feet, the same as that of the Esmeralda beds in the north-central part of Gabbs
Valley 20 miles to the southeast with the present intervening barrier standing
at an elevation of about only 4,890 feet, that near Dead Horse Well 10 miles .
south of Rawhide, a;;xd which separates Gabbs Valley from the wide open valley

on the west extending to the head of Walker Lake.

Pliocene
Humboldt formation

in the northeastern part of the region at about 40 miles east of Fallon
in the head of Dixde Valley and adjoining the Vonder District on ﬁhe north
and the Horse Creek area on the east are exposed eroded sedimentary beds
of t:uffaceous "sandstone" which in turn seem to rest unconformably on the
eroded volcanic rocké along the foot of the mountains and outliers of them
which they encircle in the open valley,pfig. 10, The sandstone beds are well

exposed interruptedly through a distance of several miles between the mouth

of Hercules Canyon and Horse Creek to’the northeast, where they are incised by
.L’ sresent gulches to depths of about 30 feet. Thejr were observed ‘.bo extend up
the mountain slope to an elevation of 4,450 feet, then which, however, they
probably extend somewhat higher, The beds vary from heavy to thin.  They are

light colored, and range from gray to whitish. They are composed mainly of

BAL: B
:
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porous, light, friable, and almost pumiceous volcanic tuff but include also
some kaolin or chalk-like members. They are faulted and upturned and for the

- most part dip toward the NeW. away from the mountains and toward Dixle Valley.

The composition of the beds and their disturbed condition suggests that they
‘probably ‘reprvesent showers of volcanic ash and dust emanating from the eruptionsA
of the voléanic rocks of the Wonder district and vicinity anld were deposited

in an adjacent lake which may have oc‘cupied Dixie Valley or a considerable
portion of it. The beds are thergfore referred to the Terbiary«ageo They

1 seem to be correlative with similar deposits found elsewhere in Nevada

5 L/
belonging to the Humboldt formation, which was deposited in a great lake,

14/ King, 01arenc"e, 4Oth Paraldel Survey, Vol. I, pe 43ks

' Emmons, W. H. 3 A reconneissance of some mining camps in Elko, I.ander,
and Eureka counties, Nevada: UeSoGeSs Bull. 408, pp. 21=-23, 1910,

Schrader, F. C., Bull. 497, ppe 31, 106-107; also Bull. 71.1, PPe 15,
81,

named Lake Shoshone by Clarence King, which in Pliocene time occupied almost
the whole territory bebween the Wasatch Range on the east and the Sierra Nevada
on the west extending northward into Idaho and southward for an unknown distances

; . 14
The beds of the Humboldt formation,or their equivalent, probably have a

2" much wider distfribution in the region than the Horse Creek area here described,
M“: but they were not observed or recognifed as such in the present work. The only
; occurrence of them shown by the 4Oth Parallel Survey in the present region is

a small belt in the middle of ‘the western border in the north bend of Carson

River just west of the old site of Ragtowne

.\‘LOIL o
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. 9,000 square miles, It had a maximum depth of 886 feet at the present site of

 Pyramid Lake. It covered nearly all of th; western half of the region here

Quaternary deposits

(a) Lacustral deposits
(b) Alluvial deposits

‘ (c) Dune deposits

Lacustral debosité
The Quaternary deposits, areally speaking, consist chiefly of a.lluviux;l,
but they include also important lacustral deposits as follows:
The several permapent lakes, Carson Sink, Soda Lake, Carson Lake, and
falker Lake, shown on the map, are mere remnants of a much larger lake - Lake

Lehontan - which,in’ the Quaternary period, occupied nearly all of northwestern

Nevada and adjacent portions of Celifornia and Oregon,’]"‘i/ a total aréa of nearly

15/ King, Clarence, U. S. Geol. Eb:ploratlon of the 46th Parallel, Volo I, AETe
pe 504, 1878. i

Russell, I. C., Lake Lahontan: Monograph UsS.GeS., Vol, 11, 1885,
Pe 28, Pl., XLVI..

treated and exbens:.ve lozvlands in the northeastern part. Among other places,

;*ita shore line recbrds at their most persistent levels, are well marked in the

- &
rtheastern part of Fallon on Rattlesnake Hill, at Send Springs 32 miles south-

east of Fallon, and practically all along the northwest base of the Stillwater

~ Range where the horizontal lake beds and terraces rise to an average elevation =~

of about 4,500 feet,
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At Rattlesnake Hill, which is composed of a rénnént of a fiow of blackish 7
‘ ' basalt, the records consisﬁ of level shore line incrustations of light-colored‘
calcareous tufa encircling the hill at intervals from its middle slope to the
tope :
‘ At Sand Springs the Steep slope of the mountain just east of the station
and north of the Lincoln highway shows very beautifully 5 or 6 well-marked
Lohontan Lake shore terraces situated at intervals up to a height of several

hundred feet above the base of 'Ehe mountain, The terraces are plainly viSible :

140 the tourist from his passing automobile, They curve conformably around the
fid %

| southwest end of thefmountain and extend for a considerable distance northward

31
AR

| along i1':s west front.i They are built up in large part of coarse bouldery ,
black volcanic talus ;or rock debris eroded from the higher slopes of the *
o mountain, and since the recession of the lake they have been incised or locally
cut through by trenchant hanging gulches, whose upper reaches during Lahontan
| time supplied rﬁuch of the constructive material.
In the northeastern part of the area on the western front of the Still-
., Awater Range between Copper Kettle Canyon and White Cloud Canyon, the writer
| counted seven successive Lahoh’;,an terraces, At Cox Canyon what seems to be the
two upper of the bench terrace%staﬁﬁ about 25 feet aparb vertically, and the
next pronouncéd terrace stands at about 50 feet lowgr than the lower one of ﬁhe
two, Locally" the nearly horizontale.lake shore gravels composing the terraces
eet the face of the mountains in nearly vertical cliffs or fault scarps.
| Walker Lake Valley according to Russell is underlain by roughly stratified

gravels, sand and silt deposited in an arm of Lake Lahontan,
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Elsewhere in the bottom of the lake were deposkted in places a great
thickness of finer sediments, chiefly clays and sands eroded from the surround-

ing moimtains and uplands, which the Timber lake well sunk by the Government

in search of potash near Fa.l-]igy penetrated to the depth of 985 feet without
’ 1
reaching their lower limits,

_Jé/ Gale, Hoyt S., The search for potash in the Desert Basin region:
UeSeGeSe Bull, 530, Pe 295, 19130 . :

. Phalen, W, C., Potash sal¢s, summary for 1912, Mineral Resources of
the Uo SQ’ 1912, Part II, ppo 880-882.

7 ’ :
“* The strata as shown in the log of this well are alternating layers 5 t

30 feet in thickness of clay and sand or quicksand. Many of the latter bear
large artesian flows of relatively frésh waters At Rock Springs/ 18 miles
southeast  of Fallon the spring ewt in Eightmile Salt Flat issues }artesian;-like;_j -
several feet above the level of the Flat and is perennial. The water is warm
and sulphurous.

. iater deep drilling for oil in the Fallon basin seems to indicate that the
unconsolidatéd sediments in the Carson Sink basin mey locally be ﬁearly—'B',OOO
feet in maximum thickness ‘as foi.'l.ows:

As a point . 9 miles south of Fallon‘?a,nd 13 miles west of Carson Lake, well

No. 5, of the Syndicate Oil and Gas Co., knownas the Syndicate well, hed in

1922 a depth of 2845 i‘.eet Mall in uncfnsolidated material which seems to be
largely thin-bedded soft shaly clay which is probably derived from finely dividecrlA
water-laid tuff. Cuttings from this well (No. 5) contained mimute shells in
which, on being examined by the W, S. Mountain Museum, the only fossils found

¥ere simple Ostracods considered to be derived from fresh water Triassic rocks”,

§
i
£
i
f
|
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E and more recent formations under Carson Sink.

. - 4 | iz }'ZG)-f’?O

Thus there appears to be present in the basin a maximum thickness of about 3,000
feet of unconsolidated fresh water sediments, Pleistocene and recent, consisting

of sands and silts or clays. While the upper portion of this saction is probably

llargely Lake Lahontan sediments the lower part may be Siebert beds of Pliocene

e« Thus far thefe is no evidence of any beisy of narine origin in the Tertia
1 : '

17/ Hewett, Do F., Explorations for oil and gas near Fallon, Nevada:

| Uss, report Sec. of Geology of Fuels, Sept. 1922,

g

s+ In the deep wedl (No. 5) water stands at a depth of 300 feet below the
surface and the well shows a slight gas pressure when capped.

There is also said to be a deep well in the northwest part of the basin

ot White Plains 28 miles north of‘ 'Fallon on the Southern Pacific Railroad on

vhich the foll.owin.g data were _kindlyvsupplied by Mr. John T. Reid of Lovelock

in oral communication Oct. 1930, The well is said to be artesian in character;,
2,800 feet deep, and all in unconsolidated material - leke beds, Valley f£ill or
. vash, with no hard rock, with salt water in the bottom. Water in the well

stands at the surface but does no.tA rise any higher,

At the depth of about 1,600 feet wag found an 18-foot thick log of a

3 redwood tree perfectly fresh in appearance,

Tine well waé drilled in the year 1886 by the Central Pacific Railroad
+ in whose care the log of the well was lost in the great San Francisco earth=-
quake fire, This may be the same well referred to in the following quotation:
"In 1886 gas developed in an artesian well put down on the Freeman Ranch about

18/
20 miles from Fallon and was used to heat water on a small scale",

18/ Salt Lake Mining Review, p. 28, Jan. 15, 1920,




. | B ' ’(‘G) : ‘-. 2

As the White Plains well is in the Lahontan Basin, its collar is at
shout, the same elevation as the Timberlake well, and the surface at each is
undeflain .by about the same Quaternary deposits. Prabably a considerable
portion of the upper part of the log of the White Plains well is Lahontan
Lake beds about the same as the Timberlake well which in depth are probably
underlain by }deposits belonging to the Humboldt formation or perhaps Truckee
beds consﬁitutimg the lower part of the log which latter formation occurs a
few miles to the northeast at Humgold‘c. Lakes ‘

The soils of t.he Fallon project and v:Lcinib which have been studied and

napped by the U. S. Department of Agrlculture consist of sediments formerly

19/ Strahorne, A. T., and Van Duyne, Cornelius, Soil Survey of the Fallon
area, Nevada: U. S. Dept, Agriculture, Bureau of Soils, 1911,

deposited in the bottom of Lake Lahontan, They are mostly sandy loams generally
deficient in organic matter, and all but the lightest contain alkali,

Jones who has made a study of the lake concludes that;"it existed in
historic time and can be correlated more closely with the Seéuoia curve than
vith.the stages of continental glaciation. "-2-9/

20/ Jones, J. Claude, Age of Lake "!iahontan: Bull. Geols Soc. Amer., Vol. 4O,
No. 3, Septe. 1929, ppe 533-540

Dixie Valley separated from the former shore lines of Lake Lahontan only

.' by the narrow steep divide of the Stillwater Range &s not known to have been

connected with Lake Lahontan, although its bottom lies 400 feet lower than the
lpWest part of the Carson Shnk desert. It has an elevation of only 3,400 feet

and is said to be the lowest point in the State of Nevada.




The most of the present lakes and Carson Sink are undrained or without
outlet, water being removed frorﬁ them only by seepage or evaporation, in cone
sequence of whichv their waters are alkaline or saline, the salts leached from
f eroded sediments and carried in solution being left behind as the water con-
}“ taining-them evaporates or seeps away. To this processl is due also the chemical

character of the various playas or flats shown on Pl. 3, as alkali, - salt and

s borax flats, which are no longer permanent lakes but whose surfaces are covered
‘f"'s'i with water only during wet seasods or following heavy rains, and they are then
e knovmn as playa-lak_'gs. |

ey g Alluvial deposits : .
o | Of a1l the Guateinary feposits the mosh widely distributed and sbandant
" | are the Alluviai deposits or valley fill forming the bolson plains, They

Jggb nearly everywhere cover tﬁe broad valleyé and lower slopes of the mountains,
hon = They cons:’Ls'_t chiefly of gravel and sand but include also coarse talus along

o the foot of the mountains and cliffs and silts and clay beside sand and gravel
pesbe alo‘ng a few of the streams., Excepting a minor cuantity along a few of the

{:i‘ streams, as Carson and Walker f::.‘vers, the deposits are nearly all sub-areal

and were deposited by transitory torrewtial streams and sheet floods‘ caused by

oo cloudbursts. ’fhey were deposited at fil:’Bt mostly in the form of huge fan-cone

deltas and sheets or blankets which with gentle slope extend in some sbctieomeesx
; WP | linstances 10 miles or more from the foot of the mountains out into the valleys
rrioo | 3nd merging with one another form the bolson plains, Locally as at the

7| Stillwater Range and Walker Lake region they include also mud flows.

©
« O

21/ Blackwelder, Eliot, Mud flow as a geologic agent in semi-arid mountainss
. Bull, Geol. Soce. Amer., vol. 39, pp. 465-48L, June 30, 1928,
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Aeolian deposits (Dunes)

16 " Dune sand is widely scattered throughout the region, chiefly around the
margins of some of the playas and flats where it forms dunes -composed of the

fine mtéﬁal swept from the surface of the playas by winds during dry periods.
1% Tt occurs largely as knollys and hills and ridges of more or less prominence,
which are usually treeless but covered with a scanty‘growth of various desert
shrubs which retard drifting by the winds and give to the forms a relatively

. stationary character, The forms are abundant in Carson Sink Valley, eSpeciaJ:]y

- around Fallon and vicinity. An example of the larger dunes is shown in Fig. 3
and Fig. LB near S:nd Springse This dune forms a hill 3/4 of a milelong by

. 3/8 of a mile wide and sbout 500 feet in maximum height. It has for the most

‘part o sharp sinuous crest at the top and consists mostly of whitish or light-gray
ots sande The hill is larger and higher toward its northeast, stoss or prevailing o
| vindward end, from which poiht it graduzlly declines in height and tapers toward
its southeast or lee end, From this configuration it is inferred thet the
meterial of which the dune is composed was mostly derived from Fairview Valley

o ‘ on the northeast and was blown by the wind southwestward thi‘ough the low pass -

near the head of the dune, Under favorable conditions, however, doubtless some

material was also derived from Four miYe flat on the southwest. ‘ s ‘v.,}fé'-;f'i

0L The sand of this dune seems to be composed meinly of small grains of quartz

found to be suitable for the manufacture of glass and to contain a trace of
. 3 22/ | '
b7 golde  The Indians are said to regard this dune and the crunching and behavior

——

5’3 or silica.s It'is said to have been tested by a mining engineer from Ely and

2_2/ Nevada Mining Press, p. 4, May 20, 1927.
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| of its material under foot .o vhat like trampled snow or qﬁicksand with suspicion.
| Their tradition holds % - =n Indian mounted on horseback and accompanied by
his faithful de zempioc to ride through. a.pass in the dune, from which, however,
only the'dog was able to escepe; the Indian aﬁd his horse becoming engulfed in
"‘C treacherous cuicksand disappeared beneath the ‘surface and no trace of them
has ever been found.
In the northeast corner of_the Carson Sink Quadrangle (Fig. 2) a single
“ne of dunes extends from the north edge of the mep 12 miles or more southward
2r{ Avery Canyon. These dunes are narrow elongeted ridges about 100 fee”
it 2 fewhundred yards wide and range individually up to 5 miles in length.
They lie about parallel with the adjacent west front of the Stillwater Range

and more or less closely follow the L4,000-foot contour. The stoss or westerly

side of the dune is gently sloping while the lee or easterly side is comparatively “”N>;

steep,

The dunes are formed by wind-blown sand and dust swept from the wide-open ..

expanse of the Carson Sink Valley over the West by southwesterly winds.'v%héﬁ{;:

srevailing wihds are said to blow N, 37° E. This direction intersects ihé axis

2 the dunes at an angle of about 30°, which is of interest because the dunes
rraduelly migrating easterly at about right angles to their axis. Their

23/
" migration, according to Reid who has been closely observing them

’ 23/ Reid, John T., Oral communication: Oct. 2, 193C,

. -

v years is about twenty (20) inches per year. The dunes are sparsely
ned with a scattered growth of stunted greenish "sage brush", which seems to .
its best footheld in the lee side of the dune where it extends nearly to

ot and sesms toe be very instrumental in retarding the migration of the dune,

B T O
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Igneous rocks
The mountain fanges contzain also a great variety of igneous rocks., These

rocks are abundant, widely distributed eng cover large areas. The‘consist

(b) Tertiary volcanics

|
|
|
i

of two mein groups: ‘

(2) Gramular intrusives ;

Grenular intrusive rocks
The granular intrusive or plutonic rocks cchsiséhchiefly of granitoid

types, granodiorite, granodiorite porphyry, diorite, monzonite, quartz monzonite,

grenite, and aplite, true graniteg however, being comparatively rare. The

dominent type is granodiorite, which, accofding to Lindgrep, is 2lso a normal

rock in the neighboring Sierra Nevada and Cascade ranges. The rocks occur as

masses, batholiths, stocks and dikes, as shown in the Augusta, Stillwater, and

Fassuck ranges. They range from late Jurassic to early Tertiary, and are

probably to be correlated as satellites to the batholiths of the Sierra Nevada ‘_;iif
‘nd California on the weste. e
They are manifestly jrounger then the sediments which they intrude and over=
the oldest of which are Triassic, and older than the Tertiary/ laves, which,
‘nurn, intrude and overlie them, and as but few of thé many which intrude the

lzte Jurassic and younger formations intrude also the Triassic, it is concluded

thet in age the rocks mostly range from late Jurassic to early Cretaceous, but
“me intrusions extended zlso into the early Tertiary. The principal activities

‘e vrobably to be correlated with the intrusions of similer rocks which occurred

extensive scale along the Sierrs Nevada Range during this period.



At the close of .Ju:assic, according to the 4Oth Parsllel Survey, & power-h
o mountain-building period preveiled in Nevada with the ejeétion of middle-age
eruptive rocks whose post-Jﬁrass_ic age is clgar from their ~coveri.rig and intrud=-
7 ing Mlesozoic strata in Nevada and Califo;ﬁn;.«;.. From a similer study of the
: ‘ rilations of these rocks to. rdcks of knovn age in various parts of the VWest

described by Lindgren, Ransome and others, it is concluded thet the rocks are
essentially of Cretaceous age.
According to later work of Nolan they were intruded &t two main periods;
Late Mesozolc and early Tertiary. Those in the weste_rn part of the Nevada
batholith are not later than early Cretaceous and those in the eastern part
22y not earlier than Eocene, =ome being even younger than folded Eoceﬁe and
FErrany those intermediate in area are also intermediste in time. The rocks are of
it B, "<economic imporﬁance because the ore deposits fourid in aséociation with them
sovi in the Mesozoic sediments in the region seem to be genetically comnected
banner .vrlth their intrusion. They are widely distributed thrbughout the region,
the first three named occupying areas of several miles or more in extent which
ndowe . teem to represent batholiths and stocks. Examples of them are the granite
. oxs rez in the Stillwater Range 10 miles east of Stillwater having an extent of
shout 16 miles, a smeller area in the Sand Springs Range, the diorite area in

‘o northeast corner of the Carson Sink quadrangle, the granodiorite area 20

ir the Lodi Hills and one at Chalk Mountain, the granite in the Paradise Range,
and several smeller though important areas of gquartz monzonite and diorite in
labbs Valley Range and in the Pilot Mountains on the south., In the southern
rart of the region the plutonic rocks are chiefly cuartz monzonite and are

Nive 2/
liev€d to represent a single age of intruslcn,

- e T e

2L/ Ferguson, He G., and Cathcart, S, H., op. cit. Jour., Wash. Acad, Sei,

. 5 o Q)-?é <

* ‘ miles or more in extent in the Wassuck Range, the area of granodiorite porphyry ,




; Sr;xaller areas of the intrusives occur et various points throughout

o —""‘:thc region in ne:rly all of the ranges. Both diorite and granit.e occur in

B Ldar .t.hc« Augusta Range. Commonly associated with the larger sreas of the

2U2L 0 iprusives are smaller areas or bodies a?xd complementary dikes of the granitoids
. -= zplite, quartz monzonite, diorite, and related forms. 3
The rocks are further described under the various mining camps in which

7 0CCUre

Tertiary volcanic rocks

I Flod 4l As already noted and shown on the map, Fig. 4, iarge portions of the-

' the Tertiary period. It was early recognized by the 4Oth Parallel Survey and

A 820

}
i
{

other surveys that the Great Basin shows a great variety of Tertiary laves

ol (_:‘i vhich are identical over wide areas and were erupted in somewhat the same
.. Succession, the order of seqﬁence being in general:
(1) Andesites
(2) Trachytes
(3) Rhyolites
(4) Basalts
‘ith this sequence{the lavas of the present region are in general agree=
7t, excepting certain mindr variations and complications by repetition., The
. -1 periods of eruption were.
(1) Eocene. Andesite,
(2) Lete Miocene. Trachytes, (Their tuffs form
Miocene Lake beds several hundred feet in thickness),
{2) Early Pliocene (extending through about the first
third of it), FRhyolite, |

e (1) (ficcle +5 late) Pliocene., Basalt.

.. ~ e (G)-‘cl,‘_

region have been flooded by Tertiary lavas. The lavas were erupted throughout ,—-,—,,4»};;_-,;
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In the present region, however, some of the rhyclite seems to have been
erupted in the Late Miocene. "Thé pre-lacustral lavas are younger then Middle
ocene. They show a netted appearance on the weathored surface;"

Quant,itatively the lavas. are present in the following orders:

@ (1) Rhyolite
| (2) Basalt
(3) Andesite
As to location, the Tertiary eruptives throughout the world most fre-
cuently oceur at the angles of powerful flexures or dislocations of earlier

25/ .
rock masses, _ 4

25/ King, Clarence, 4Oth Parallel Survey, Vol. I, p. 606,

| The Tertiary lavas shown in the part of the region covered by the 4Oth
Parallel Survey are almost entirely rhyolite and basalt, and these two rocks
zre present in ebout the ratio of 2:1.

s Andesite
The andesite erupt.ions took place principally in the Focene period.
rdesite ig widély distributed in the region, being present in neafly all of
‘he ranges and mining camps, but nowhere is it abundant or does it constitute
= . lerge areas of the country rock. In several camps, however, as Fairview, Rand,
and Broken Hills, it contains important minersl-bearing veins with whose deposits

it is genetically connecteds
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T According to Emmons, in the central part of the Augusta Range "in the

26/ Emmons, S. F., Augusta lMounteins: 4Oth Parallel Survey, Vol. II,

N z y
ns90iip 051 "
-

| jeer czanyons to the east of Crescent Peak, is a great variety of older eruptive

'rocks associfted with limestones and quartzites, apparently wrapped around a
' body of granite. Through these rocks have poured outbursts of hornblende

fporphyry which have been succeeded by extensive efuptions of andesite forming

|
A {
& %'the mein body of the range which in turn are covered by flows of trachyte

vy oyl
4<

il

and the whole succeeded by rhyolite".

il The prevailing andesite in this place and vicinity is a light greenish-

- e

| 552

Trachyte

3 1 The‘ti‘achytes are the least plentiful of the four volcanic groups of

.[.{._.',;.3‘:; rocks, They were erupted chiefly in the late Miucene where their tuffs form

" lake b.eds several thousand feet in thickrzle.s.s. In the présent é'eéion these
rocks are widely distributed, but for the most part they are only speringly

present. Several areas of them, each several miles in extent, are shown by

g |

- the 40th Parallel Survey respectively in the northeast base of Hot Springs
Yountains west of Carson Sink; in the cast slope of the Stillwater Range, near
the north limits of the map opposite Copper Kettle Canyon, and at Crescent

| Peek and vicinity in the Augusta Range.

B Rhyolite
As the trachytic eruptions form the characteristic volcanic feature of
the late Miocene, so the rhyolites form the characteristic of early Pliocene,

their tuffs also forming voluminous lske beds. Their eruption accempanied

or closely followed the orographic disturbances that tilted and dislocated

‘7e Miscene beds at the close of that periode

~ gray rock having large black phenocrysts of hornblende in an earthy groundmasse =
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According to King, rhyolite is supefficially the predominant volcanic
_rock of the 40th Parallal Survey field, and considerably exceeds the basalts
38 «hich rank next in territorial area. These two families cover ten times as

g squa_re' miles as all the rest of the volcanic series combined.

The most extensive exposure of the rhyolite shown by the 4Oth Parallel

o

. ‘urvey in the present region is toward the north;ast in the Augusta Range, of
o ybod whose area more than 90 per cént is occupied by a body of rhyolite forming a
oo ' belt 80 miles long by 12 miles wide, and having a thickness of mostly 2,000

oridl to 7,000 feet. It is the largest single body of rhyolite in the whole 40th
d Parallel Survey. The edges of the flow beds foming“the high summit mass betweenv
W Shoshone Springs and Antimony Cany®n exposes a thickness of fully 6,000 feet.

: o
vav- The beds dip gently northeastward, in places at angles of about 15 , all

;e

. of which dkp, however, is probably not due to flow, some of it being attrie-
- buted to post-depositional tilting, caused chiefly during the period of

,'basal't eruption. The beds are from 50 feet to a few hundred feet in thiéknesé;

" They are conformably superimposed one upon sncther and are all of different

. external character.

27/ Emmons, S. F., 40th Parallel Survey, Vol. II, p. 656

From a study of the rhyolites as a whole in the Augusta Range by the

- ewrp oyl
P i )

- L0th Parallel Survey, the rule seems to be that the earliest eruptions were

1 26
.5 of a2 glassy and brecciated type, and the later ones were more solid and

porphyritic. As a rule, the higher and central portions ‘of the range lack
the bedding which in places may be seen toward the foothills on either side,
;. view of t.he rhyol:.te beds near Horse Creek is shown in Fig. 4~A (Photo 164~
19&5 )
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This large belt of rhyolite in the Augusta Range is only the western

e/ ]

. .+7n of a much larger northeast-southwest belt, the "Great Central Nevada
;:lite belt" which has a length of about 200 miles, a width of 45 to 80 miles,
.+, comprises a group of six or more adjdining ranges in all of which the

~dominant rock is rhyolite. This train of rhyolite renges is said to be the

28/

remarkable volcanic feature in the whole field of the 40th Parallel Survey,

28/ LOth Parasllel Survey, Vol. I, p. 615,

s -

Basalt
The basalt eruptions occurred mostly in the middle Pliocene, but they
tended also into the late Pliocene, and some are scattered down to the
rresent time,- \,63
7

Basalt is commonly widely distributed throughout the present region and

s ‘0 places is more or less sbundant. It is generally the youngest' of the

_¥oleanic rocks and frequently caps them and forms mesas which its flows built
m them, One of the largest occurrences of this rock is on the Stillwater
nge 2t the northeast edge of the map and adjoining territory including
' ‘tile Mountain of the 4Oth Parallel Survey, where it covers nearly 100 square
s, and the accumulated thin flows locelly agsregate 2,000 to 3,000 feet in
- ‘tiness, The mass rests on a great thickness of rhyolite through which it

" broken, Other extensive occurrences are in the Hot Springs Mounteins 20

Los nérthwesb_ of Fallon, in the west slope of the Stillwater Range 16 miles =

» mountainous .
-ieast of Fallon, and in the/mmmmbatomns ridge about 8 miles west of Sand

- Se
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The hard rocks composing the hills that surround the broad flat Fallon
- besin are basalt or basaltic andesite. They occur in bedded tuffs, breccias
lb and thin flows that dip gently west. . As_exposed easterly from Salt Well
;::.‘ Junction; northeaéterly from Salt Wel]: .and Seand Springs, the tuffs and breccias
| occur in considerable thickness and are of variable character. In places they
rise nearly to the top of the hills where they are capped by flows., They are -
mostly whitish or light gray, but in places reddish brown or brick fed-am’i : =
v nottled with these coloi's. As these samé rocks have been found in almost
: any deep well drilled in the Fallon Basin, they seem, without Houbt, to form
o , the irregular hard bed rock that underlies the great thickness of unconsolidated
e mterials that fill the basin. The greater part of most of the wells drilled
e '_rr_,-'«icv";; is in unéonsp]idated matérial, but some wells seem fo be wholly in the volcanic
‘; rocks., '
2
bonala .n

r which, according to Hewett, the presence of the Rattle Snake Hill residual

The wells show that the volcanic flows are very irregularly distributed,
oinsoloy e
. ...l ctuggests may be due to the possible presence of eastward dipping north-south pre-

‘ Lahontan normal faults such as appear to occur along the eastern edge of the

@

B basin end mey repeat parts of the section. (On the general geologic map, Figel).
' . The Tertiary volcanic rocks have for the most part been mapped as undifferentiated,
¢specially in the northern part of the area, where they vcould not be adequately

e  examined between widely separated mining districts, In the southern part of

f ‘ .- | the area, however, the more detailed work of Ferguson and Cathcart has separated

2 s dmie i

s “i.thi's group of rocks or the belts representing its southerly continuation into

> g ff(?-) Pliocene ? lavas and sediments and upper Miocene rhyolite and (b) pre-Esmeraldé.

|lavag,
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That the undifferentiated areas in the northern part of the field may
:rffo contain sediments is suggested by the relationship of the lake beds to
s lavas in the west front of the Augusta range at Horse Creek north of

o .nder (page G=15 and Fig. 44). -
QLI

_ v

% ' Ore deposits

Mineralization in the region is widespread and took place on a large

lce The ore deposits are mainly of two classes and belong to the t'ni/
C

bs L 1-known great groups of deposits described by Lindgren, Ferguson

r——

29/ Lindgren, Weldemar, Mineral deposits: 3rd edition, pp. 516-717,
*L 90 Yew York, 1928, |

8 =teg __ 30/ Berguson, H. Go, The mining districts of Nevada: Econ. Geol., Vol.
111V, No. 2, pp. 115-148, 1929,

------

%% .24 others in Nevada and neighboring States. They are {1) Cretaceous or

4 b tarly Tertiary; (2) middle or late Tertiary.

| Cretaceous or Early "Tertiary deposits

The Cretaceous, eably Tertiery, or deép—seated deposits are genetically
connected with the intrusions of the granular rocks as granodiorite or cuartz
monzonite, as at Chalk Mountein, Quartz Mountain, and Bernice. They consist

“alnly of quartz ymmirx veins but include also contact metamorphic and replace=

27 =ent deposits in botg_}he intrusive and host rocks. In the temperature classi-
& ’ ‘atation of Lindgren they mostly come under the heading of "mesothermal,

L —

21/ Lindgren, Wo, Ope Cie, DDe 598-717.

eyt
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' The gangue is mainly quarti_ with minor quantities of czrbonate minerals. The .

primary sulphides include pjrite, areenopyrite, tetrahedrite, galena, sphalerite,
jamesonite, and =mEkiiwiocx stibnite and are argentiferous and slightly auriferous,

0t theyirarely constitute commercial oré. The valuable ore generally contains

supergene silver minerals. The principal metals they contain are silver, gold,

copper, and lead. In the contact metamorphic type as at Coppereid, copper is

| the principal mineral. In the vein replacement type as of argentiferous galena

| in limestone and quartzite at Chalk Mountain and Quartz Mountain, silver and

lead are the principel metals. As the deposits have suffered much erosion

their now accessible parts were formerly deeply buried.

Tertiary deposits

The Tertiary or younger deposits occur as veins, shear zones, and

replecements almost entirely in the Tertiary lavas whth which they are genetically .

‘connected. They occur near the surface and belong to the epiéhemal type in

the Lindgren classification. Terbiary _minfspalization occurred on a large scale
and with great diversity. It occurred in meveral epochs but meinly in Miocene
time, In places the hypogene mineralizing magmatic solutions widely propylitized
the lavas they penetrated,

The deposits are mostly connected with Miocene rhyolite and andesite or

| their related types as latite and trachyte as at Wonder and Fairview and are of

Pre-Esmeralda age. The principal metals are silver or silver and gold which
cormnqnly occur together in a quartz-adularia gangue, Silver predominates by
weight, Copper, lead and zinc are subordinate., Free gold is common in the
oxidized zone but not below groundwater level., However, workable ore in veins

generally continuous below the zone of supergene enrichment.
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Uosk. be. the gold and silver produced in Nevada has come from this
TISET ags of Tertiary deposits. The chances of making new discoveries are
»,;‘;;;;,;“: nore favorable in this class than in the older deposits. .

' Distribution
.. | . The deposits are widely distributed in the maurrbaipfmé sections of the
. . region in about 26 mining districts as follaws:s (1) I’Jonéiler, (2) Faiz%iew,
: | (3) Chalk Momrhain, (4) Gold Basin, (5) Bell liotntain, (6) Broker Hills,
‘ (7 Quart.z Mounta{n (8) Rawhide, (9) Eaglevi]vle (Hot Springs) and King,
" (10) Rand (11) Holy Cross”/ (Terrell), (12) Bex‘x{my, (13) Sand Springs,
| (14) Yofinbadn Well (Laplata), (15) Job Peak, (16) IXL Canyon, (17) Cox
. Canyon, (18) Shady Run, (19) Fondaway Canyon, {20) White Cloud Canyon, e
LT "(21) Copper Kettle Canyon, (22) Cottonwood Canyon, (23) Marvel, (?2;) Jessup, =
soocfcot (25) Bernice, (26) Alpine, -

Those which are, or have been, the most important, are the Wonder,

 Fairview, Ravhide, Rand and Quartz Mountain districtss. The Vionder and
fairview districts are in approximately the sanme latitude, or eastéx'e;g‘

| trend as Virginia City, Austin, Eureka, Steptoe and Ely.
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Fairview District

Location

The Falrview district is about :'35‘ ‘m;.les by airline east-southeaxt
of Fallon, just south of the Lincoln Highway and the old Overland Trail.
It is in the rugged west slope of the Fairview Mountains, toward their
north end, at an elevation of about 5,700 feet.. (Fig. 3 and Fig. 27).
The counmtry rock is mostly esndesite. The principal part of the district
is comprised in an area of about 2 square miles ._shown in figure 28,
but during the boom period activity extended several miles northward and
8 miles southward, the south extension being .then called South Fairview,

History and production

The first discovery of mineral in the district was made in the
autumn of 1905 by F. O. Norton and C. L. Wilson, prospectors of Reno,
on the ground which they located as the Cyclone Group. They found rich
lode, silver ores in place in andesite at or near the surface. Obhef
good indications were soon afterwa’ids found by other parties, and the
news of these discoveries attracted mining men from various camps. A
stampede began in February 1906, and many persons reached the camp
before the date of the San Francisco earthquake and fire, whiéh caused
nany of the mining deals in the district to be cancelled,

In January 1906 Perley Langdell, of Colorado, on discovering ore =
in an 18-inch quartz vein in a promin'ent andesite outcrop along the sicl.é‘
of a north-south fault gulch, located the Boulder and Boulder Now 1

claims (fig, 28)., This praperty later became the famous Nevada Hills

mine,
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The Fairview Eagle property, which adjoins the Nevada Hills on the.
northeé.st, ksoon beéame the second important producer of thg camp. It |
opened up shipping ore‘ in several places, and on the 200-foot level it
. had a 15-foot vein consisting mostly of sulphide ore that ran $50 to the

ton in silver and gold, and a 2-foot oreshoot rtmniné about $700 to the
tone Twenty hoists were being operated early im 1907. In April the
| population was 2,000, and 300 men were employed in the mines. The boom
town of Fairv'iew had sprung up at the foot of the mountainz 2miles norih-
west of the Nevada Hills mine, with a postoffice, several hotels, two
newspapers, and telephone facilities, a:id for a few years it was the main
settlement of the district. Though the town itself has since disappéared,
its site, shown in fig. 3.and other ma..ps, is useful as a tie point in
deseribing the location of other features in the district, as is also
the site of the Nevada Hills mine,
; By July 1906 an indéxed claim map covering more than 12 square miles
and showing about 400 claims had been px;evlp.ared and published by United
States Deputy Mineral Surveyors., By 1910 the mucleus of population and
activity had shifted to a site in the Fairview Canyon, about half a mile
northwest of the Nevada Hills mine, where the company built a hotel and
. other buildings for housing its mine force, This settlement became
known as New Fairview, or the Upper Town, and the original Fairview as
. 01d Fairview, or the Lower Town. Water hauled 15 miles from East Gate
| gold in the camp for $2.50 a barrell of 50 gallons. The miner's wage
was azbout $5 a day. Drifting cost $8 a foot. Freight from Fallon was

- 1-1/L cents a pound and ore haulage to Hazen $12,50 a ton.
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The Boulder claims, located by Langdell, together with the ore that
had then been produced, were sold for $7,500 (IN March 1906 ?) and in June
the owners cleared $8,000 on their first ore shipment, which was sent to
salt Lake, .

The Cyclone group of claims, including the original discovery in

i | the district, sold for $120,000, the Lena group for $145,000 and the Ohio

group for $4,000, The Boulder No. 6 claim sold for $18,000; this claim
contained the richest surfece showings in the camp, some assays running
$2,800 to the ton, The Golden Boulder sold for $2,500, Within a few

B4 Years after discovery of the camp about twenty propebties had been

patenteds The population,. on the other hand, had dwindled by 1910 te
only a few hundred, and by 1912 there was but one producing mine, the
Nevada Hills, though development work was being done on several other
properties. From this date forward the history of the Nevada/gﬁilki': mine

is practically the history of the camp.

History of Nevada Hills mine
Until 1921 the Nevada H&lle mine was owned by the Nevada HRlls

Mining Co. with headquarters at Reno, Nevad#, and New York City. The
company was organized and incorporated April 19, 1906, under the laws

of South Dakota, with an authorized capital stock of $6,250,000. It soon
purchased from W. A. Webber for $25,000 the Boulder and Boulder No, 1
cleims which formed the mucleus of the property henceforth known as the
Nevada Hills mine. By 1912, through the acquisition of adjacent ground,

this property had been increased to 1073 acres, all patented. The




@ % ' &)'-.5 e

Fairview Eagle mine ﬁs consolidated with it in 1911. The mine was
| a sﬁeady producer from the time it was purchased by the company until
> .41 it was closed dovnin 1917. Its total production up to that time was
tod 30a% | 3 250, 000 of which $2,000,000 was produced before its consolidation
—‘ with the Fairview Eagle mine, which by that time had produced $30,000.
padn o The following incomplete figures, all that are now available,
serve “to 1llustrate roughly how recovery and production ﬁere distributed
through the years 1911-1916. During this period the property was
38 operated almost continuously, and very efficiently, by the Nevada Hills

3 ‘{ Yinfng Cos, some of the time with a force of 120 men but most of the time

Lohadsy - with sbout 50 men. The company's prhduction during this period is said

5 dno to have been 3\2,265,0000
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. Partial production of Nevada Hills mine

For period ending -~ : . Value
1/
Dec. 31, 1906 $121,000
Tear ending Tons ore Gross value Ave;ziet;rgl o P::e'ggx;zr;f
Yar, 31, 1912 10,956 - $296,042.90 27.02 89,00
i3} Do, 31, 1913_/ 41,919 5775458432 13.78 88.40
2

“4° Dece 31, 1914 64,348 505,798.67 = 7.86 88.8

Lo Dee, 31, 1915

S iDecs 31, 1916 . - 52,436 402,833.29 . - T.68 80.9

1/ By the end of 1906 there had been shipped from the property a total of
$121,000 worth of ore having a net value of $254 to the ton.

2/ Net profit was $67,036. g

3/ Net profit was $39,142. Percent of recovery 8l.7.




£39 l GIBN

s ot

e ey b
b, e |
3

T

o

-~

S e

{
i

The management says that about $300,000 of unnecessary expense could
have been saved if the quantity of ore remaining had been approximately known
uefore the splendid milling plant was built. At that t.ime, both the Nevada

 Hills and the Eagle-veins ‘showed their best values and greatest width on

lowest

' the/Yewexg levels, The part of the Nevada Hills vein to the west of the

Yain fault had been opened continuously for more than 1,000 feet along its

| strike; it had produced about $2,000,000 worth of ore ahd. there re;:nained in
" sight $601,000 worth of ore. In the part of the vein extending east of the
el lzin fault on the 465-foot level, and ore body 8 to 12 feet wide and running
= sbout $80 to the ton had been opened for a “15118’61’! of 250 feet, and a 50-foot
vinze sunk from this level showed was in good ore to the bottom,

Both the Nevada Hills and the Eagle veing, however, passed out of ore

;at slightly greater depth, without any apparent reason. Later, work on the
ieastern segment of the Nevada Hills vein disclosed that the ore body gradually
narrowed downward, with decreasing values, until 4;30 feet below the\bottom

of thv: winze it becamé of no commercial velue and at 50 feet below the\vein

1t contained no ore, This part of the mine was further ;nmp prospected at

'depths of about 700 feet, but no ore was found. Certain parts of the mine,
;moreover, said at the time of purchase to contain good ore, were later found

Yo have been worked out.

In April 1913, there was said to be sufficient ore in sight to run

;the mill for two years. A little later, when it was realized that the mine
vould soon have to be abandoned, much ore was stoped overhead until it became
‘dangerous to continue. The remainder was then shot down, stulls and all, as

theaply as possible. By this process the ore was mined with a small amount

;Of labor, the cost of mining and milling being only 81 xEfx cents a ton. .
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Later - in 1920 for instance - Fairview was quiet except that several

lessees were chloriding ore from deposits in the Nevada Hills mine or

wssociated ground., One lessee is said to have taken out $1,200 from a

pcket in the north side of the old glory hole,

In 1921 the Nevada Hills Mining Co. was reorganized on an assessable

'basis under the name of the Nevada HR1ls Mining Co. Reorganized, end was

Development

,foperating mining properties elsewhere than in the Fairview District.

The mine was opened to a depth of 935 feet and was developed on 9 levels

e 25 more than 43,000 feet of work distributed in shafts, adits, tunnels,

UL

édrii‘ts, crosscuts, winzes and raises, It is said that work was also dons

£uile Ol on the 1100-foot level before the mine was closed down, and some still

e da fdeeper exploratién was done with the diamond drill. Drifting and lateral

bowo-

7~ fyild

% about $63.00 per foot.

Year ending
Mar. 31, 1912

Dec. 31, 1913.

Dec. 31, 1914
Dec. 3, 1915

i vork cost about $11.50 per foot and sinking much of the Webber shaft cost

In point of time much of the work was performed about as follows:

Feet of work

45200

6,243
5,697
1,812




The principa.l shaft, through which most or the mining was done and the
) ‘ ore delivered to the mill, is the Webber shart, 935 feet deep (fig. .¢7, a.t
; ! right)e This had three compartments, a concrete collar 25 feet h.igh, and
a steel hea.d frame 77 feet high, a.nd it is timbered throughout with 1:3 by
¢ ‘ 10 Oregon pine, --The Neva.da Hills shaft ha.d two. compartments -and.a depth st -
. ot 580 fect, and the Eagle shaft a depth of 315 fest, i) =
i | More than l..,OOO feet of. work was. done in the year. ending March 31, 1912,
: for the purpose of connecting the old workings' with»theWebber shaft, in order
. that their orés might be conveyed to the mill more economically. The
& Tivy 300-;i‘oot level. of the Webber shaft was connectied with' the 200~foot level of
(d srom v the Nevada Hills shaft,this being the suitable ‘deptn-‘ to recover theore inm .
(5 - B d i the Nevada Hills wvein west of the Main- fault;.the 450-foot level of the Webber
pLL efd { shaft was 2lso- connecte‘d by an: 800-foot crosscut with the deepest workings
19629 of the Fairview Bagle mine, and the 650-foot Level ‘of the Webber shaft was -
oo 2nct connected with: the 565-foot or bottom level of the Nevada Hills shaft; for'
»;‘;_roc‘f the economical- handling: of ore in the Nevada Hills vein east of the'Main
il ffaUlt. The Bildedul Y _ : ; abbuk-280,000 tond, Migs daonk

| 5 _ Treatment of ore %
| During the year ending March 31 1912 the principal conetruction
- | Program of surface equipment including the mi:l_l, was completed s.t a cost

. of about $503,000 of wh:lch the mill, including machine shop and other N :

a2l

;I‘EIated buildings, cost about $35a,000 The mill, a 20—stamp cyaniding

| Pl&nt comple'bely equipped with the most modem machinery a.nd improvements,




The px;ihcipal s_haft, through which most of the mining was done a'nd. the

ore delivered to the mill, is the Webbér shaft, 935_fee‘t deep (fig. 27, at

right)s This had three compartments, a _c_:orn‘c_rete collar 25 feet high, aﬁd

'3 steel head fram;a 77 feet high, and it .;'.s timbered throughout with 10 by
------ 210 Oregon pine, The Nevada Hills shaft had twé: compartments and a depth
of 580 feet, and the Eagle shaft a depth of 3215 feet.
, More than 4,000 feet of work was done in the year ending March 31, 1912,
W for the purpose of connecting the old workings with the Webber shaft, in order
gthat their ores might be conveyed to the mill more economically., The
i= :‘300-7foot, level of the Webber shaft was connected with the 200-foot level of
b0 the Nevada Hills shaft,this being the suitable depth to recover the ore in
("I the Nevada Hills vein west of the Main fault; the 450-foot level of the Webber
“Yaty shaft was elso connected by an 800-foot crosscut with the deepest workings
¢ ot of the Fairview Eagle mine, and the 650-foot level of the Webber shaft was
LD 2107 connected with ‘the 565-foot or bottom level of the Nevada Hills shaft, for
e ;‘:od«'~ the economical handling of ore in thke Nevada Hills vein east of the Main
yul fault.

- Treatment of ore (
During the year endir;g March 31, 1912, the princiéal construction
il PPOgram of surface equipment, including the mill, was completed at a cost.
: . 01' about $503,000, of which the mill, including machine shop and other
gl'elat..ed buildings, cost about $354,000, The mill, a 20~stamp cyaniding

Plant completely equipped with the most modern machinery and improvements,
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| yas built at the Webber shaft in the périod September 1910 to August 1911,
| and was operated almost continuously until June 1917, when the mine was
" | closed down for want of ore. The mill together with its process of ore
. : 37

i treatment and flow sheet is described by McGraw.

1/ McGraw, Herbert A., Cyaniding silver at Nevada Hills mill: Eng,

" 4lfing. Jour., Vol. 95, No. 13, pp. bL45-648, Mar. 29, 1913

The cost of mining and milling the ore in 1916 was about $6 per ton,

tac| of which $3.30 was for mining and $2.60 for milling.

Some of the ores were easily treated, but some were treated with
' ' usual

difficulty. In general they were harder than the/mmudk Nevada silver ores,

7] Their manganous character, especially where oxidized, made themmre or less

refractory for cyanidation, so that the average extraction of about 90
percent which was obtained was regarded as good. Lower recoveries were ob-
2, tained from 1ow-grade‘ores than from high-grade ores. | About 50 percent of
01l the ore treated was passed through a tube mill using pebbles of Norway
o't flint. The mill-tailings dump, containing about 260,000 tons; runs about .

1,50 in value to the ton, or about .007 oz. gold and 2.3 oz. silver,

About two-thirds of the product was bullion composed of about 100 oz.

. of silver to 1 oz. of gold, and one-third was concentrate. The bullion -
. "as shipped to the Selby smelter at San Francisco, where it was refined and
. the metals were parted into fine gold and silver. The Company then sold the

. 8old to the mint and the silver to the Merchants National Bank, where it

brought & slightly higher price than that quoted in New York. The concentrates

- Were shipped to the Internationsl Smelting and Refining Company at Tooele,
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L 200 tons by 1914.

‘the mine it was about 50 oz. of silver to 1 oz. of gold.

w‘qich however, is exceptional.
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| near Salt Lake City, Utah, where they were treated gratis by reason of their

 siliceous character, The company also received returns for the small amount

of copper in the concentra.tea. During mqs;t. of the perio_d' of operation about
50p of the production was net earning.

The mine and mill were supplied by the Facific Power Company with hydro-
Celectric power .from near Bodie, California, over a line abou't 140 miles
The camp used a total of about 400 continuous horse power, costing
about $7 per horse power per month, or $1.33 per kilowatt hour. :

The mill was equipped for fine grinding and origina.lly bad a capacity

;or 120 tons of ore a day, which, however, had been increased to more than

The average treated in that year was 176 tons a day. In

1916 the ore treated averaged §7 to the ton.

Tenor of ore

The ore in general ran about 100 oz, silver to 1 oz. of gold. The

,_’ratio of gbld to silver increased downward, so that in the deeper part of =

vein east of the main fault on the No. 3 level, and in the lleﬁda Hills vein .

on No, 7 level, the ore ran only about 4O oz. of silver to 1 oz. of gold,
During the early history of the camp the
2

| ore averaged about $2 in silver to $1 in gold.

-2/ U. S, Mineral Resources, ¥9¥@kyx 1901, p. 394

In the Wingfield
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Water supply

Until 1913 the mill was supplied with water from the mine, the ﬂow
gallons

. from which averaged about 5,000/£xidmnx of water a day up to 1916, and rose
| during a part of 1912 to 30,000 -gallons a day. ‘Much of the water came from

. the Fagle workings. The water occurred, however, only in sporadic pockets or

at

. chambers in the rocks/xg pleces where i’c. was confined by impervious dikes
or sheets of gouge, and with increase in depth it was found that the mine-
‘ ¥as becoming d.ry. The company accordingly procured in 1913 a more dependable

and adequate source of supply by purchasing water rights attwestgate,' from v
& which it thereafter pumped the water 8 miles through a 2-inch pipe line, :
against a static head of 1,300 feet.

Topography _
The topography of the district and vieinity is mountainous and in part

; ;mgged, as is fairly well expressed in figures 3 and 29,

The Fairview Mountains, on whose west slope the district lies, form a

' belt about 12 miles long by 5 miles wide extending from the Lincoln highway
- southward to Slate Mountein near the county line. The belt, as shown in

| figures 30, 31, and 32, consists of a high axial ridge sbout 2 miles wide

flanked or nearly surrounded by a zone of rugged foothills several miles in

__ vidth, Toward the northeast the mountains culminate in Fairview Peak, a
- well-known prominent landmark, which has an altitude of 8,250 feet and rises
" 4,000 feet above the adjacent Fairview Valley on the west. The ridge is

} Wnsymmetrical, its west slope being about 4 miles wide and its east slope

only 1 mile wide, and the uniformity of its crest is interrupted by half a

dozen peaks and knobs, alternating with saddles or passes. The only pass
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gthrough which a wagon can cross is occupied by the old Downeyville road,
j;rhiCh leads southeastward through the southern half of the range to Bell
zflat, Quartz Mountain, Downeyville, and Tonopah. In the northern part

-:of the rangé the east slope, in part a‘fault scarp, descends stee_ply 2,000
1eet to a rough mountainous plateau-like belt of volcanic rocks aboub 6 miles -
; ‘ride, above which the Fairview Moﬁn‘oains have been‘upfaulted._

& Both topographically and geologically the Fairview Mountains apparent};,'
represent a southward continua.tion of the uplift of the Augusta Range, with

| mich they are axially in direct a.lighmen’c and with which they are loosely
comected through Chalk Mountain., Like the Augusta Renge, they stand between
the Desétoya Mountains on the east and the Stillwater Range or its southward
3 ii_continuation,‘ the Sand Spring Mountains, on the west. (Fig. 3).

the upper slopes of the mountains support a good stand of stunted

Econiferous trees that are suitable for fuel.

Geology:
The Fairview Mountains, especially in their northern part, have a

~ granitic core of intrusive quartz monzonite, flanked on the lower west slope

' 3 by an overlying complex of ‘Mesozoic sediments, All these are flooded and

F overlain by Tertiary volcanic rocks, chiefly in superimposed flows, tuffs

‘and breccias (figures 28 and 28a) and it is in certain of the volcanic rocks,

s or in close association with them, that the ore deposits of the district

‘occurs  Alluvium and wash £ill the valleys and overlap on low slopes at the

} feet of the mountains,




Sedimentary rocks

oo ol _ : Mesozolic sediments

el e gnd The oldest sedimentary rocks observed in the present work are
 5dd quartzitic schist, limestone, shale, and slate.
3. “ ' Seemingly the oldest of these rocks and probably the most extensively

exposed in the range is a leaden- to iron-gray fine-grained guartzitie
calcareous schist. This rock has a pronounced silver sheen on its foliated

FAaE03Y rurface, and from its laminated or foliated character is commonly called

o

A3 4920 glate, It occurs sparingly near Fairview and at some other places, and it

9 45 sbundant at the southern end of the Fairview Range, where from report

dzood el 44 geems 0 be tl';e dominant rock of Slate Mountain. Except for a belt

. wond 2z mile wide, mostly occﬁpied by chanié rocks, that extends along

the south side of Crown Canyon, the schist is e:cpoéed at the Crown mine shaft,
“%where it dips gently northward into the mountains, Flattish pebbles of

it are abundant in the Crown Cényon gravels, especiaily in those discharged
AT from McDaniel Gulch, which heads in the north-cemtral part of Slate Mountain,

s ‘From the abundance of monzonitic aplite associated with the gravel it is

end
i in the mounta,in. Aplite in place is well exposed in the north/mmi of Slate

£ird Homtain about a third of a mile southwest of the Crown mine,
c,..«% The schist is bel:.ev=d to belong to the Foipeto formstion of the L0th
. Parallel Survez,

e Jates

B s inferred that the aplite is probably intrusive into the schist back southwa.ra i
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~ Limestone is not sbundant. With some associated shalé it is exposed
s mile south of the old twfhsite of Fairview in a northwest-southeast
pelt about a mile long by 1/4 mile wide, a.ndi‘b is also exposed on or near
. | the Dandalo and Badger claims and elsewhel:e. It is mostly a bluish-gray,
. .heavy—bedded rock of medium grain, only semi-crystalline or but little
' sltered. In general it dips gently westward ebout parallel with the

. | pledmont slope which it underlies. In places, however, it is folded or

. | contorted and is whitish and erystalline. Just south of the Dandalo claim

and near the Badger claim it is cut by an east-west dike 10-feet wide of :
 -;’ tuf faceous porphyritic andesite, and a little farther south, just beyun&
the Badger cle.im, by a north-south rhyolite dike, which is closely banded

| and partially mineralized. Still farther south the limestone is exposed
st a few places in the sides of gulches, From its general resemblance v
to the limestcne near Chalk Mountein, 3 miles to the north, which contains

Jurassic fossils, it is thought to be a southward continuation of the latter

z and of Jurassic age. Some of the more crystallinq limestone, however, that
occurs farther to the southeast and nearer the a:dis of the range may be -
Triassic, as are probably also the rocks composing Slate Mountain. In' Edemx |
- this vicinity the limestone kmux does not seem to be more than a few

. hundred féet in thickness,

.( ~ Quaternary alluvium
) Lapping upon the consolidated rocks along the lower slopes of the
- mountains is a sheet of alluvium or wash composed of gravel, sand, and

angular rock debris eroded from the rocks in the mountains., From a feather’




I 191‘ 350 feet in gravel with rounded pebbles about 2 inches in diemeter, and

e 24 been planned for.

-

ige at the base of the mountains, these deposits increase in thickness

Fru 40 at least 100 feet in the adjacent valleys. Near the middle of the =

r n,lley, west of the range, at a point h miles west of Fa.irview, a well
1own as the Hayes-Monnette well, sunk in search of water at a cost of

i ,'315,000, is reported to have attained a depth of 600 feet without reaching
. ;5.§,%3edrock. A considerable part of the wellls log, however, may represent

%‘:’n'ied lake“ beds instead of alluvium. Water was first reached at a depth

l E'.his gravel extends to the bottom of the well. The deposit above the

2 L8, lirounded gravel is described by the driller as "chié" gi'avel. and seems to
L:.%Eave been ordinary wash from the hills. It apparently was more or less
bt %clayey or impervious, as the water on being reachédﬁoon rose 50 feet and
Sy %;ennanently stood at the 300-foot level in the well. The water is said to
Le of fair quality and suiteble for domestic use, but there is no record
}’ its every hgving been used, Perhaps the dying out of the boom dis—

& :,_._.é:ouraged installation of the expensive pumping plant and £ovm reservoir that
i v

B ; : Igneous rocks
i Mesozoic intrusive rocks

Quartz monzonite

P | | ‘
i Quartz monzonite, locally called granite, seems to form the core of
' Fﬁrview Peak and the northern part of the range. It is exposed on the

... brth slope of Fairview Peak and at the foot of the mountains 2 miles




18 o south of Fairview, where it occupies an ellipticel area north and south
about 1/3 mile in diameter. ThiS and the other granular rocks are regarded
' 2 as intrusive into the Mesozoic sedimentary rocks, and aplite can be seen to
e cut the slate at the south end of the mountains, They ere regarded ss late
0 . Juressic or early Cretaceous age, like the granodiorite porphyry of the
ry A neighboring Chalk Mountain and Quartz Mountain districts. Fragments and
L 92 youlders of these rocks, especially the quartz monzonite, are included in
L 0L Yl nost of the overlying volcanic formations.
| The quartz monzonite is a medium-grained, granular, sparingly
porphyritic gray rock, with a greenish tinge that is due to a.iteration ’
| oY: i of its dark minerels. A specimen from the north slope of Fairview Peak
0. 9. is found by microscopic study to consist mainly of plagioclase (oligoclase-
e andesine) and orthoclase in about equal quantities, together with considerable
51 1o biotite, quartz, microcline, and horublende. The feldspars are largely
bo ndf ‘7‘1‘; kaolinized and sericitized and the biotite mostly changed to chlorite.
Hep il fith the biotite and hornblende is assdcié.ted a little secondary magnetite.
' 1% The rock has been deformed by orographic pressure, as shown by sharply bent
| frisms of hornblende and foils of biotite.

Diorite porphyry
The diorite porphm is exposed in the nort';hwesb rooi'of the mountains,
‘  2bout 1-1/4 miles east-northeast of Fairview, at an elevation of about 4,800
il .fee’t. Here, cropping through the volcanics on and near the Defiance No. 1
;Claim, it forms the country rock in an elliptical area about a quarter
of & milelong and is cut by a one-foot dike of mdeﬁte porchyry. The

orite porphyry is a dull greenish-gray speckled rock fine- to mediume
“~Let end moderately porphyritic. Only weathered specimens, too much

Pr
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ko rdro ;:altered for accurate determination, are available. The microscope shows

o 8 “Jad
L T iod the rock to consist larpgely of o]é;goclase—andesiné, much-altered hornblende

" Of
CEEE DA .

Brdal e i‘and augite, and secondary feldspar, calcitej, chlorite, qu_artz, and epidote.
Apli‘be
R R
- . ,; Eastward, up the slope, from the diorite porphyry area on the

" Jmnenza claim group and vicinity the talus contains angular aplitic

STOLLUCUS

debris, from which it is inferred that aplitic dikes, probably complo-

: aentary to the larger masses of quartz monzonite and diorite porphyry,

5 crop out nearby, as they do elsewhere in the range. Apiite is plentiful
in the horth part of Slate Mountain, south of Crown Canyon, where it seems

%o be ingruded imto the quartzitic schist.,

(o bas bos] ! Greenstone
(odlsolll  Associated with the limestone and schist in places and seemingly
buirifos intrusive into them is a dark-green much altered rock which probably

23 {31 represents a basic pre-Tertiary andesite or diabase. This rock is well |

sitelop m':‘iexposed about a mile northwest of the Nevada Hills mine,

l"/’ Tertiary igneous rocks and veins
0
, Introduction
guiT. The Tertiary volcanic rocks and veins are all thought to be Miocene.

[ oc They are listed below in order of increasing age, the oldest at the bottom,
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.. - 88 Miocene,
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Fairview Peak dacite
Fairview Peak andesite
Pyramid tuff
Rhyolite

Grade formation
Later Andesite
Barren quartz veins (Blout)
Ore veins

Faults

Lode vandes..ite porphyry
Dacite tuff

.(25 =19

From their relations to the underlying rocks and their similarity to

o The volcanic rocks are more abundant and have more geologic interest
;‘than the others in the district, and they contain all the ore deposits.
: They form nearly all of the rugged western slbpe of the range, They have
? knovn thickness of at least 3,000 feet, and their lower limits were not
reached in the deepest mine workings. They are almost all fragmental.
:Oxidition extends in them to a depth of 300 feet, and at the Nevada Hills

F - g ol
o nine the groundwater table stands at a depth of probably about 2,000 feet

in that part of the range. The volcanic rocks are structurally and strati-

graphically complicated, as they are at Tonopah. At two or more periods

P 5 P

~N ‘rocks of known age in the surrounding region, the volcanic rocks are regarded

jfbelow the surface, so tthat it is not likely to be reached in mining operations




largely adap‘hed, with only minor changes, from 1bhe company'.s mape

: have locally come into general usage, and some of them appeared in published ’_{' 

paper; they are therefore retained as far as possible,

® . ® -0

%they are considerably faulted and in part mineralized by hypergene magmatic
solutions, which resulted in the formation of the present deposits,

The rocks are best knovm in the ﬂevada Hills mine and vicinity, ‘where

they have not only been studied by the present writer but also studied and.
napped for the Nevada Hills Mining Co. by Dr. A. C. Lawson, Mr. Oscar oo =

Hershey, and the Co.'s resident engineers, Charles C. S‘{;érr, R. A. Hardy,

' end James C, Greenan, all of whose reporbs; together with a report on the
nicroscopic features of the rockes by Dr. Chas. P, Berkey, were kindly placed ’
et the writer's disposal by the compeny. The geology of an area of aboub

. 2 square miles has been mapped in detail (figs. 28 and L) The ma.pping is

The Tertlary volcanic rocks are divisible into eight or more formations

f' 1 ‘

- listed in columnar order on page 1'23., and they represent more than eight
¢ eruptions. They rest with marked unconformity on the eroded surface of
L the older intrusive rocks already described. The formational names that

were early inmbroduced by the Nevada Hills .Minfu’n,g Co. or its geologists

Dacite tuff
The oldest of the volcanic formations consists of a succession of

dacitic tuffs, ash beds and xidcwidooe agglomerates, several hundred feet

| Intotal thickness. Its areal distribution is shown in part on the map
(fig. 28), end its relations to other members of the group in the cross

sections (fig. 28a). The dacitic rocks are very heterogenecous in structure,
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pexture, and color. They weather mostly to a dirty greenish gray, some of it

| yellowish or whitish. In some places they are hardened and masked’ by gilici~

fication. Texturally, they rarige from coarse aggloxhere.tic material containing
inclusions up to a foot and a half in diameter, down to dense or extremely
finely stratified and laminated waterlaid material which seems to represemd

i the finest volcanic ash, They are coyasest in or mear the lower part. The

. besal layer, consisting chiefly of unstratified tuff, includes also scattered

coarse bouldérs and blocks of the older intrusive rocks. Above it is e
layer of still comrser sgglomerate with more abundant inclusions of granite,
W to a foot and a half in diameter, which in turn is followed by very fine-
grained evenly sbratified volcanic ash, The granite boulders and blocks

were probably derived, during the process of eruption, from eroded sub-aerial

: surfaces of the underlying granitic rocks and from the walls of wvents in

" those rocks.

The dacitetuff is well exéosed at the Kpystone tumel and in the canyon
below the Eagle mine, the fine-grained waterlaid phase being well shown at
the Junction of Eagle and Dromedary gulches, where it is seen to produce
@ smoother topography than the other rocks (fig. 33, right foreground).

The dacite tuff has been considerably disturbed and altered, and part
of it hgs been mineralized. In the northern part of the mapped area, near

the Dromedary Hump mine, the stratified lake beds lie nearly horizontal

or dip gently northeastward at angles of about 18°, Farther to the gouthe

| west, Just beyond the large barren quartz vein, the same beds have been

'_mOnoclinally uptilted northeastward at steeper angles; here, as may be

seen botg on the surface and in the mines, then the underlying beds of




: frounee agglome_rat_é' dip 50° to nearly 90°, Similerly the unconformsble
contect of the .tuif'with the underlying pre—Tertie.ry rocks, which is exposed
ot a mile to the northwest of the Nevada liills mine and is there
nccompaniad 'by a long barren quartz vein, dips steeply to the norbheast.
from this it 4is inferred that the Lode porphyry, the formation next |
described, was erupted along the steep monocline in the dacite tuff, that
| ; ~ the monocline probebly colncides roughly with a subjacent break in the
| pre=-Tertiary complex through v‘fhich the Lode porphyry was erupted, and
: 1  thet the dacite tuff and Lode porphyry probably extend to a great depth—
: perhap’s 3,000 feet below the surfac;e at the Nevada Hills mine.

ke - B s Lode andesite porphyry

3  Second in age of the volcanic formations is the Lode andesite porphyry,
- 60 named by Dr. A. C. Lawson from the fact tha:l» it conteins, or is associated
" 90 with, all the important veins of the district, The Lode porphyry is commonly
" compared with the early andesite at Tonopah. .

Excepting in the western and southwestern part of the camp, where it

v

1s drab to ash gray with a purple tinge, this formetion is mostly dark green

Licous . Or greenish gray. It consists of a maassive, medium-graiged to nearly
felsn.tic porphyritic rock, which contains pyrite throughout in minute

el G50 disseminated crystals., The rock weathers to a light-gray color, -commonly'

2 . i tinged with yellow by oxidation of the pyrite, and in places it has been

g leef.ched and kaolinized to a white seemingly structureless mass, Like in the

ko3 kearlier andesite at Tonopsh, it is most altered hydrothermally and is most
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grritic in v‘bhe'vicinity of the veins, where pyrite was formed through the
4dition of sulpkmr éarried by the ascending hot solutions to the irom of

122 ferromagnesian rock minerals, On the-whole it is more siliceous than
it,

's average andesite; parts: of/;iqk however, are higher in soda and lime

; . 1:an the average trachyte and seem to represent. an intermediate type.

The Lode porphyry is extensively inmtruded into the dacite tuff, forming
: large irregular stock-like mass with marginal dikes (fig. 28), scme of
viich 1ie parallel to its southwestern border, ' It ‘probably occurs also

2 the form of flows, but none of these have yet been identified., As
riggested by Hershey, the entire intrusion probably represents a network

! mall stocks and huge dikes that probably merges downward with e batholith

% ¢f granodiorite or some closely related rock.

This porphyry is exposed chiefly in a trisngular area, the southwest side
g Do of rhj?ch extends for sbout a mile along the Big vein of barren quartz; the

e ¢ther sides, nearly 2 miles long, converge northeastward to a point beyond

Y50 limits of the mep (fig. 28). On the southeast the srea is delimited

s 7 the Aztec fault, beyond which the porphyry is covered by the later

tilesite next described,

Hi.croscOpi‘.cally the rock is seen to consist mainly of a pale greenish
*2 brownish mierocrystalline groundmass with flow st.rucﬁure, enclosing
; . - Pphyritic crystals and smaller grains of 2ll the essential minerals,e=

istgloclase, orthoclase, biotite, and hornblende——which vary in form from

tlongated to equidimensional. The plagloclase is mostly oligoclase-andesine

** albite. Some of the feldspar is perthitic. The biotite and hormblende

¢ in nost places wholly altered mainly to chlorite, epidote, and qusrise
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' Other seconda.ry minerals in the rock are keolin, seri.cite, limonit.e,‘
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- ,hematite, and in some instances, calcite. Pyrite in minube crystals = .
;4s finely'disbributed throughout the rock. Some thin sections show
3 rinite quarts veinlets and graces of mineraliza.tion resulting in the
.: . iroduction of pyrite. Quartz, apatite, and magnetite occur as accessories,
| The rock on the whole stands close to latite, and in its mineralogical
ST id chemical composition, it resembles the quartz latite, commonly called
L . ie Vonder rhyolite, which is the dominamt ore-bearing formstion in the
;. Tonder dislirict. Some of it is felsitic, and some closely resembles a
. :tuff, though.it is not. regarded as a tuffacedus rock. Chem.icaliyv some of
: ;it stands near the trachytes, and locally it contains sufficient q_uari'.s i
to be classed # dacite, In some places it is partly or wholly replaced
?;by quarts, and in general it is more silicified than the other massive
; iffmlcanic formations of the district. Dr. Berkey applied the nape
_ trachy-andesite to most of the half dozen or more specimens of the rock :
that he examined microscopically, but éajied 2 few of them dacite. This

tlassification of the Lode porphyry as an inmtermediate type has been
" torroborated by the writer and by Doctors Larsen and Ross;, the Survey's
ispecialists in petrography.
Later andesite

‘ | A later andesite, commonly correlited with the later or post-mineral

idesite in Tonopah, overlies the roughly eroded surface of the dacite

‘~lff and Lode porphyry. This formation consists of coarae-grained purpliah :

: lava and tuff. It is distinguished from the Lode porphyry by the g~nera1

< a‘:aence of silicification, mineralization, pyrite and leaching, end i% ’ x

S ——— . Bl 8es e £ ? WA
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contains more hornblende and less feldspar than the lode porphyry. Itg

distribution is partly shown in figure 28, but it extends far outside the
irea mappeds It is at least 800 feeb thick.

-

Grade tuff ;
. . The next succeeding formation, which was deposited and poured out
on the Later andesite after a considerable erosion period, is the Grade
tuff, so nemed from its conspicuous occurrence along the road grade lead=-.
ing to the Nevada Hills mine (see lower left part of fig. 28). It com=
: | sists chiefly of ash beds, tuffs, and coarse agglomerates, which latter
'; include boulders of quartz monzonite and large blocks of several kinds
of lavass The formation contains much rhyolitic material, some of which
‘ is in thin flows, ' | ‘
\ _ Hershey regards the formation, with its very la.x"ée angular lava e
3 fragments, as forming an old detrital slope. _ : R w—_

Rhyolite

ol After the eruption of the Grﬁde tuff, rhyolite was intruded as .;z, latgl -

" neck and as dikes into the pfeceding volcanic formations, seemingly frem
:&lo'ng the Aztec fault. Its largest exposure is in Rhyolite Hill southeast '
of the Nevada Hills mine, where it forms a mass gbout 800 feet in diameter
' and 100 feet high, from which a large dike or arm extends helf a mile or

. ‘=0re .southward. A similar body of rhyolite, also intruded into the Lode

e ;Pérphyry and f.he Latex; andesite, occurs l-1/4 miles northeast of Fhyolite
vHill. Half a mile northwest of Rhyolite Hill a north-south dike of the

| feme rock half mile or more in length traverses chiefly the Lode porph'yry,.




" ctting in dts course two of the most important veins of the district
bes b (fige 28)s Half a mile west of this dike, in the lower foothills, is .

wother rhyolite dike which may also be of the same rock, which it resembles
in texture, though it mostly weathers pu’rple; this dike, which is 10 to 40

| fect wide and several miles long, is well expcsed on the Ba.dger n:hm: elaim

half a mile south of Fairview. Farther south, exposures of bed rock a.m
alluvium indice.te that similar dikes occur at various places along the
vest slope of the ranges ; | e

The neck fominb Rhyolite Hill ta.pers downward, 1ts diameter being sboub
800 feet at thg»ﬁurface end only 250 feet on the 650-foot level of the
Nevada Hills mine. £y :

The rhyolit.‘e is a light-gray to cream-colored or brownish rock,
nostly laminated or closely banded by flow structure. It consists painly of
a felsitic to glassy groundmass, enclosing small phenocrysts of biétite,
quarts, and sanidine, Both the feldspar and the quarts phenocrysts contein

inclusions of the groundmses. In places éiong its intrusive contact with

| the other rocks the rhyolite. is mostly obsidian. On the 800~-foot level of

Nevada Hills shaft the rhyolite is in fault contact with the Lode porphyrye.

Pyramid tuff
The next succeeding member of the gwkx volcanic group, so far as

could be determined, is & thick, hard, silicified tuff and agglomerate,

‘mown as the Pyremid tuff from the fact that it forms Pyremid Hill, in

_ ' the southeastern part of the camp and several knobs to the south., It

rormally rests upon the Grade tuff, but in places toward the northeast

=
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eand southwest, where the latter feathers out or disappears, 1t’:esta

V1) directly on the Later andesite. It seems to be downfaulted agains‘b _the :

Grade tuff along the Pyramid fault.

Fairview Peak andesit‘e‘
Sncceéding’ the Pyramid tuff is a lava fomation known as the Feirview
Peak andesite, of which two areas are shown in the southeastern part of
figure 28, This is a dark gray medimi—grained porphyritic .rock composed
il s slaety baaes in pert devitrified and silicified, with long

prismatic phenocrysts of oligoclase—andesine and shorber crystals and

‘aggregates of mostly uralitized ampioix augite and altered hormblende., Some

nagnebite and hematite is associated with the aﬁgit.e. Calcite forms
interstitial masses and veinlets. 73

Fairview Peak dacite
The next succeeding formation of the volecanic group is the Fairview .
Peak dacite, of which there are ‘several‘ afeas on the eastern border of
the area shown in figure 28 and on the mountainside to the east. It is a
purplished-gray medium-grained litholdal rock speckled wi:th reddish hematite
blotches and cavities left by dissolved-out pyrite. Its originally ma~

¢ mags enclosed phenocrysts or aggregates of plagioclase and quartz. It is

. injruded into the Pyremid tuff, its contact with which dips steeply to the

mapped

northwest where it crosses the mountains northeast of the ares/mppmet. It

" doubtless exbends to considerable depth and delimits on the southeast the

- part of the area mapped that has possibilities for mining,
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Undifferentiated volcanie rocks ‘

Except for the Lode porphyry, the volcanic rocks described extemd.
both northward and southward beyond the area mapped, though some of the

formations are absent in places and younger laves are present in other

‘ places. Only near a few of the mines, however, have the formations

" been distinguished, and they are shown on the larger map (fig. 4) as

undifferentiated volcanics., This category includes a great accumlation

of younger lavas,. tuffs, and agglomerates which succeed those shown in

figure 28 on the scutheast, extending up the mountain slope and constituting

a considerable part of Fairview Peak and the Fairview Range. Chemically
these later rocks are inainly intermedite or siliceous andesites, standing

close to latite or quartz latite and frequently tending toward dacite.

e ’ .
Feults are numerous throughout the Fairview Range. Puring and since

their deposition the volcanic rocks have been considerably faulted, and

folded os is abundantly shown by slickensiding, stflations, fluting, and

| grooves, and by offsets of formation boundaries and veins. In places where

| the foothill belt meets the higher axis of the range these rocks have flexed

| into piedmont synclines with limbs having dips of 30° to 40° (photo 1658).

' The faults in the district are nearly all normel. The principal ones, 20

. Or more in number, some of which are shown in figure 28, have in general

| & northeast strike and dip steeply to the southeast or to the northwest,

The eastpdipping and the west-dipping faults appesr to be contemporaneous,

Besides these, many small faults in the country rock were met with in
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nining operations. The most importent faults are those that @ip to the
so;rbhéast.‘ They commonly exhibit a dowmthrow im on the southeast ranging
. from a few feet to several hundred feet, .and lateral movement toward the
Nbepchiy y north amoun;c.ing in some instances to more than 100 feet. The most
~‘ inportant of the faults are the Aztec fault, the so-called Main fault, end

! the Tunnel fault, Their general trend and attitude is shown in fugure 28
and 28a. |

L -
v

The Aztec fault, which is the easternmmost, is the greatest structural
o break in the camp. It dips very steeply esstward,-and the movement on it

has been mostly vertical. Its downthrow on the east or hanging wall side,
.4 15 about 600 feet; its east side seems to be heaved a little northward,

; ; in the same direction as that of the Main fault, In placés it is accompanied
by a tough gouge or heavy fault breccia. West of the fault nearly all of

the later andesite has been removed by mxmxkmirpadtxxx erosion, while to
the east there still remains nearly 700 feet of andesife. The fault is

. €3

younger than the Grade tuff and older than the rhyolite.

pin

The Main fault has in general a downthrow on the east of about 300
feet, and thg east side is heaved about 130 feet toward the north., It has

displaced all the important veins of the camp, and has cut and dragged the
ey ore shoot on the Eagle vein,

The throw and heave of the Nevada Hills vein
% : °n this are each about 300 feet.
;,-’ The Tunnell fault, a normal fault with downthrow on the east, is

fairly persistent across the country .
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The Pyramid fault, whiéh occurs in the northeastern part of the area

F:hom in figure 28, practically follows the Qgsbem contact of the Pyramid
tuff where the tuff is doﬁnfaulted against’ t}ie later andesite. Its throw

| | is probably several hundred feet,

_ | The oldest faults of economic importance, which are not of great

" ‘throw are strike faults trending northwest. This faulting f:robably entedates
5 in part the intrusion of the Lode po'-'phyry, though most of it$ accompanied
or followed the intrusion. It produced the monoclinal structure in the _

Dacite tuff, and opened up fissures or produced lines of weakness in the
& L rocks which determined the position of the barren quartz veins and perhaps
~; other veins, It apparently initiated the stage of mineralization during

vaich nearly all the ,comhercial ore deposits were formed.

l As ma'iny as 16 faults, having a horizontal movement of from 1 to 130 .
h feet, are said to inbersect the 550-foot level of the Nevada Hills mine

; 3/ Greenan, James O., Geology of Fairview, Nevada: Eng. and in,
| Jour. Vol. 97, No. 16, pp. 791-793, April 18, 191k.

vithin a distance of 300 feet.
The earliest postminersl faults have a northwesterly strike. They

| are not important, though in a few cases they have displaced the veins,

Ore deposits
General features
| The deposits of the district which are worked for silver and gold,
.' occur in a2 series of twenty or more quaftz veins contained in the volcanic

- rocks, Most of the veins crop out prominently, but meny of the minor
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‘ones weather below the surface and have to be sought by trenching In =
é*‘xe pr:.mipal part of the aistrict the veins occur largely in the Iode

E':Lndesite porphyry on or neazf‘its contacj:.s_. with other rocks,. principally

| vith the dacite Suff, They tend to conform with or follow in both strike
> .‘ and dip the margin of the Lode porphyry and its contact with the dacite

: individual
' tuff, Though they have certain group and/imiishchusk characteristics,

they are geologicelly and mineralogically similar; in general, to the
Tertiery silver-gold deposits occurring in the Tertiary volcanic rocks
- elsevhere in the southwe=zt, and particularly to those-at Tonopsh, and

they are regarded as of Tertiary age. Lawson compares the veins of the

' Talrview district with the quartz ¥blouts® of the Ely District , bt the

L/ Lawson, A. C., The copper deposits of the Robinson District, Nev,s
i Calif, Univ. Depbt. GePl. Bull Ly pe 324, 1906,

Fzirview veins are much more of the fissure vein type.

Oxidation in the deposits extends to 'a maximum depth of about 300

' leet,

In general, especially to the east of the Main fault, the vein walls

| Wnverge upwards. About a1l the veins of any importance are listed below
: in slphabetical order. ALl but the Big vein, no. 2, are ore veins,
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Veins in the Falrview District, Nevada.

A-B or Blind vein
Big or "Blout" vein

Dromedary Hump vein

Fairview or Eagle vein
Eagle's Nest vein
Five or 503 vein
Nevada Hills vein |
North vein '

0 ® 9 0w o W N M

Three or 304 veih

5

Wingfield vein

The deposits and veins show t:hree or more periods of mineralizationi

a firet period in which there was deposited chiefly barren quartz; a second

period in which ore-bearingd quartz was deposited mostly in shrinkage cracks

end fissures, and a third period in which ore was deposited in and near the

veine of the second pericd after they had been re-opened by strike faulting,
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‘ v Ore minerals
The chief ore minerals are as follows: 5
Argentite ' o
Bromyrite
o . | Carargyrite
# Chalcopyrite
£l ectrum
Embolite
Galena
- . SR X o

Polybasite

Pyrargyrite
Pyrite

Silver

N ——

Sphalerite

E Stephanite
Tetrahedrite

Associated minerals ares
Adularia .

t Aragonite

. Bastite

1 , Biotite

f Bornite

| Calcite

Cerussite




Chalcocite (Dromédéry Hump mine)
Chlorite

Covellite (Dromedary Hump mine) .

Dohomite -
Epidote
Epsomite

“\\\\Fluorite

"\ Franklinite (Webber shaft)
Galena
Hematite
Kaolinic aggregates

. Lepidolite.

-~ Leucoxene
Limonite
Linarite (Webber)
Magnetite
Malachite
Muscovite
Paragonite
Psilomelane
Pyrite
Quartz
Rhodochrosite
Rhodonite
Selenite

Sericite

b'peculi.ar:].te

@
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Sphalerite

- Stibnite
% Turquoise e
Zoigite
‘ Nee,rly all the minerals named in the above list oceur in tie Nevad&

Q/ s mine% Other places at which some of them occur are as follows:

| Bornite, Fagle vein, Webber shaft, 2nd level.
Chalcocite, Dromedary Hump mine, Consadao shaft, Eagle vein.
Covellite, Dromedary Hump mine Consado shaft, (not noted in

Nevada Hills mine

Epeomite, Webber shaft, Wingfield vein. As a fibrous crust
. it coats roofs and walls of the workings at depths
of 200 to igmx LOO feet,

( Franklinite, Webber shaft.
Linarite, Webber shaft,
Turquoise Glory Hole

(-.mw».-.qum»m e e ———————
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Vein structure

Although the veins occur in or near fractures in the rocks, they are
lergely replecement veins and consist mainly of quartz and alt\ered rock,
partly or wholly replaced by quarbz, adularia, rhodoc};rosite, i-hodbrii‘fe, /)
. pyrolusite, and other gengue minersls, They are mostly ma.sai\v; ::T g;;;.;ted
and show the fine-grained replacement quartz and ore grading laterally into
the silicified wall rock, but large parts of them are well banded and

crustified, recording deposition in successive layers on the walls of open

{issures,
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The veins genefally decrease in values downwardy to this rule, however,
there are axcep'bions; as is that part of the Nevada Hills vein southeast of
the Main fault, which pinches upward, - o ¢

Tmkerx Intramineral strike faulting is more marked along the footwall
side of the veins, and the ore values are best on the hanging wall side of
the footwall gouge. The veiné in general are larger and richer on the east
side of the Hain fault than on the west side, a.nd they are most xt.rongly
mineralized next to the fault. The richest ore oceurs toward the walls.

As the vein quartz occurs in large crystals and grains and in small

interloéking plates and bunches, much of it iz very uneven in texture.
filicification was very extensive and in general the pyrite came in with
the quartz. Much of the silicification was completed by formation of
chalcedony accompanied by manganese oxide. Some of the limonite grains
are pseudomorphic affger pyrite. The limonite is essentially a Tertiary
product.

In places, as in the Névada Hills vein southeast of the Tunnel fault;

the best ore streaks occur where there is gouge on either or both walle of

the vein, This is because the ore body at such places consists mostly of

ore of the second period, which by a process of enrichment was concentrated

from primary ore nearby. The deposits are oxidized to the depth of sbout =
300 feet. '

In general the veins, or vein groups, are accompanied by zones c:‘z;‘i;:
nasses of hydrothermally altered, highly silicified end pyritic Lode andesito

parphyry. Such rock is generally most abundant along the wider part.s of
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the veinse It occurs almost everywhere, appears to be of pyroclastic origin, '

E;;xd, microscoPicallj if not megascopically, is found to contain minere.};tzed

nlcanic ash, tuff, or breccia replaced metasomatically by quartze This

replacement was not necessarily all ;sc;;:omplished on the spot where it now

ppears; minute particles of tuff and ash mey have been tranSported by the -
‘ iliceous vein-forming solutions and depozited ¥ith the coarser veln
 mterial where they are now found. In ell the veins and in the Lode porphyry,
| sspecially the silicified wall rock, silicification decreases with depth. :

Fak -/

‘e '/ The veins in general strike about N. 50° W., as shown in figure 28,
© Inmany places their position is indicated by more or less prominent’ croppings
of vein material or by ridges of silicified Lode porphyry wall rock with

oy g.‘-.«.rhich they are all genetically conmnected (figures 33 and 34)s Collectively

thhey represent three or more periods of mineralization, and they fall into
' ;t?ro main classes, (a) barren veins, (b) ore veins, the two classes converging
* domward on their dips. The barren veins dip to the northeast and the ore

) é\'eins to the southwest,

|
Barren or first-periocd veins
General features
Mineralization in the district began with the form.ation of the
. barren quatttz or so-called "blout" veins. Although it is convehient
_ ,+"° classify these veins, since they contain no commercial ore, as barrenm,
_th'ey are not wholly destitute of mineraiize.tion. In general they contain a
iittle pyrite, mostly in silicified rock fragments, the quartz in which

frades outward into later barren quartz, and locally they contain also a
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A;i'ctle chalcopyrite, galena, sphalerite and other sulphides and give
jssays of about $10 a ton (at old valuationé) in silver and gold. 'In“ e
laces they show indications of being modified by latei' v‘ein—fc;rming'action, :
nd most of thé occurrences of metallic minerals in the barren veins are at
- near contacts with ore veins. Some of these occurrences, however, e.rﬁ
raote from ore veins and spparently independent of them, and they may be
-ntemporaneous with the primary mineralization in the‘ ore._veins or earlier.
iy importance they may have does not lle in their métai content but rather

{n the physical influence which they exerted on neighboring ore vei.n{s.

In general a group of veins, such as the Nevada Hills veins, grows richer

loward a lafge barren vein such as the Eagle vein; the jonciohirx individual

veins, on the other hand, on nearing the barren veins grow leaner, become .

tarren, and pinch out,

Some of the barren veins afe shown on the map (fig. 28)s The largest
=nd most important of f.hem is thg one extending along the soﬁthwestern_
torder of the Lode porphyry. It is the largest vein in the district and
224 been referrgd to as the Mother vein of the camp., It is also called the
Jirren vein, the blout vein, or tl;e Big vein. The most convenient term for
4 here seems to be "Big veinf--which avoids the genetic implications of
"lother vein" and blout vein--snd that term will consistently be used in
tais report. The vein has a known horizontal extent of more than 4,000 feet,
fron near Upper Fairview on the north southeastward to the Aztec fault,
“iere it i1s ebruptly cut off by the fault and the younger rhyolite dike.

't crops out boldly alohg most of its course, It varies from a few feel

0 80 feet in width, The depth to which it extends is at least 1,000 feet
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 in places it forks or encloses a horss; a horse of Lode porphyry 500 ;’ea_‘;,

 long is exposed near the Glory Hole and on the Boulder claim (fig. 28%

o . 5 @

29 shown by the deepest mine workings, and it is believed to extend mmch
deeper. It dips steeply to the northeast, cutiing the monoclinzl beds of

the dacite tuff at acute angles. ‘It lies in a chear zone,'-a zone of rock

frecture, sheeting, and brecclation--mostly in the Lode porphyry but parb]y
in the adjacent dacite tuff or aleng the contact between ihe two vroma-
iions. Ibts position on these structural bresks favors its continuity to
creat depthy, and it may well extend into the underlying pre—'rerbiary rocks, -
The vein consists for the most part of a single tabular sheet, but

Big vein :
The Big veln consists chiefly of massive dense horn-like quartz which
1s replacing the Lode porphyry wallrock and grades into it laterally.

| The replacement quartz is generally fine-grained, but less so on the
e tverage than that in the ore veins, It .grows coarser toward the middle

- of the vein, where it contains vugs with well-developed quartz crystals.

The quartz varies fi‘om white to gray in co.lor. The gray color is due to
Ymomticrkeshborx disseminated fine-grained pyﬁte:, which in many places

tan be seen with the naked eye. In places brecciated barren quartz is
recemented with silica containing pyrite, chalcopyrite, argentite, and other
ore sulphides at what was undoubtedly a secondary phase of mineralization.

Then weathered the quartz of this vein is generally yellowish, being stained

! with limonite seemingly derived from its pyritic content.
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i Large pérbs of the vein consist of a mottled mixture of dark-gray .
i;-nd light-gray quartz, as is well shown in the Nevada Hills mine fronm
Lt‘-.e Lth to the 8th levels, The darker.guartz is the mofeﬂ abundant and . \

: t;:sms to represent the lesser degree of replacement. It lies next to t}}e ‘ -

. . 'Lcde porphyry country rock and like it serves as host to the nghten-afa‘l_pred:-

corn loarte, which is the chief cementing agent. In places both these kinds
v n’ cuartz are traversed by veinlets or stringers of a still lighter, whitish,
arbz.
; In general the Big vein is accompanied by a pronounced strike-fauld
Fone puge, esper:i#lly on its south or 'fooiwa.ll side, showing that considerable
g;ost-vein movement along the strike has taken place, Such a gouge may
Je séeﬁ, for instance, in the Nevada Hill.s mine from the 4th to the 8th
‘;level. Here the gouge sheet, which is from 1 to g{ftet wide, consists
f:‘nieﬂy of toughdrab clay or "gumbo®, containing finely érushed rock
%?debris, sericite, and pyrite, and is more,or‘ less stained in greenish,
gk ‘luish, and brownish hues by copper compounds and iron oxides. Another
Ustinetive feature of the vein on these levels is mxx its well-defined,
| ilickensided, grooved, and polished footwall, which dips 80° S. &
soveral points, notable on the 6th level, the vein is i nerelined: b pyritic,
ind in places coarse calcite is well developed throu,ghou‘b the. associated
‘ footwall gouge. Here the gouge on the southside of the vein is succeeded
| %7 110 feet of Lode porphyry, which is succeeded in turn by daciﬁe tuff,
iho“g@ both rocks are zxx so highly altered and,-leached that their contact

- tannot be definitely located.
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In the drift extending west from the crosscut at the Nevada Hills shaft,
‘.n the gouge and allied material--regarded at first as sbsolubely bm
-,;round—én the footwall side of the vein shows some mineralization, presumsbly
of the secondary period, that has resulted in the formation of disseminated

f ‘{;;rrit.e, chalcopprite, malachite, and azurite, About 70 feet west of 'bhe.

' . osscub, also, in the south wall drift, there is about 50 feet of vein

myx material, possibly to be regarded as miﬂeralized "barren" quartz, wholly

wi o b the foot wall side of the well-defined foot wall of the Big vein. The

. Marren" quartz in the crosscut from the shaft and at severa] other places

g yielded low-grade ore. Some ore was taken from the Big vein in the 715
iift, 70 feet south of the Nevada Hills vein and just east of or in the

‘:ain fault, Here, however, the ground is very heavy, the wall rock being much

4decomposed and mixed with gouge, ¥immx Ygumbo", calcite, and rounded pebbles

Loved of quartz. Such conditions are generally regarded as characteristic of

; tecondary mineral deposits,

At the mouth of the 808 erosscut there seems to have been replacement
1, ®fwall rock by white barren quartz, Here the vein, which dips southward,
- ‘ntains a zpxicmgx sprinkling of coarse pyrite, galena, sphalerite and chalcopyrite,
ind a 1ittle gold and si.j.ver. It epparently is between tm;.s branches of the
‘g vein, The drift from the 808 cross-cut is on the northeast border of the
‘oft branch of the Big vein, where, alongside a strike-fault gouge, kim ximwyrimi
the "happent quartz has been broken and stained, and sufficiently mineralized
"?‘f Secondary sulphides to make a falrly good streak of ore. It is probable

-t the Wingfield or 304 vein or both veins combined reach the Big vein at

this point » but the ore is due to faulting and secondary concentration of

“neral, The 800 level seems to be sboud the lower limit of the secondary

7¢ between the main and Aztec faults, and only primary ore is likely to be

-and below that level.

P e i -
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siid ol Vhere the ore veins converge and end or bottom on the Big vein the
Buoy odd ‘;;..atter is shattered and partially penectrated by the ore veins, as shown in
fom=Dii timre 35, which seems to show that the Big vein is older than the ore vein.
wsttering of the Big vein was caused by t.he forces which produced the

8L (200 r.--,rinkage cracks or fissures occupled by the ore vein and not by the vein

' ‘ 0. ing thrust against it. Although the shattered condition of the Big.v ‘.
Fool 0ild Cyein generally shows a decided weakening as it a.pproache's the Big irein; e

r nin, This impoverishment of the ore vein may be due to the water?s having
L OV <92 Lin damned back by the Big vein, |

| The second important barren vein lies about 1,000 feet northeast of
the Big vein and 300 feet beyond the Wingfield vein, to both of which it is

P {'L3DH0% mthe gsouth and an inlier of dacite tuff on the north. It stands sbout
{ virtical but dips southwestward in places. Toward the southeast it merges'
poe LL5T -¥ith the Eagle vein,
Considerable float éluartz, much of it in large bouldefs, may be seen
‘2 the cross washes and gulches that score the lower west slope of the
7 o-7ge in the 8 miles of thelr extent between Fairview and Slate
'+ Funtain, and this fact suggests that barren guartz veins similaf to the

1 .,:.."‘ - %4t 2t the Nevada Hills mine are probably common throughout the range.

e ROTOESLERN 1SV

fsodat % win greatly facilitated the deposition of mineral st this place, the vre

9700 4 its ore usually pinches out 10 to 30 feet before it reaches the barr en Big

._-..f,::prondmat‘ely paré]lel; It extends along a contact between the Lode porphyry
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Ore veins
Second period
Soon after the first period of mineralization, in which the barren

~urtz velns were formed, there began the second period of mineralization,

szich resulted in thé formation of the primary ore veins, 10 or more in

..her, These veins are in the Lode andesite porphyry, along narrow pé.rallel
“lszures that appear to have been produced in the porphyry as it contracted
Y f " cooling. By some students these veins are regarded as branches of the

"7 vein, and in thelr southwesterly dip they do, indeed, converge with

w1 Blg vein, at which as 2 rule they end, Butb where the ore veins bottom

#the Big vein the latter is generally shattered, end penetrated by weak

riringers, seams, or bunches of the ore vein guarts, which is evidence that

0 ore veins are younger than the Biv vein.

The ore veins are massive and consist mainly of fine-grained ore-bearing

tartz, which not only £il11 fractures but partially replace the brecciated

)

‘U rock of Lode porphyry and enclose fragments of the same rock., They

“t similar to the veins at Tonopah. Nearly all of them lie west of the

=2 fault, the Eagle vein being the only one of which any part crops out

“ of the fault, Among ﬁhb least modified of these primary ore veins are

“et¢ knom as the Glory Hole group, at the western end of the Nevada

1 iy &
8 vein, Nearly all the ore mined at this place was primary ore belonging

* this aminx second period of mineralization,
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Third-period veins
The primary ore veins were reopened by a syétem of strike faults, an

..ot which inaugurated the third period of mineralization. In this peried,
.-9 reopened fractures, fissures, and'bé\;iiies in the veins and old fissfires
.o more or less completely filled with banded mineral-bearing guartz, calcite,
. lochrosite, and other gangue minerals, ' The f£illing also contained enriched

r “ments of the primary ore veln and of the Lode porphyry., Except in the
“rope o 7rinity of the Glory Hole nearly 21l the rich ore mined in the district :

ws formed at this time.

The banded structure of the deposits of this fer.tod, seen at many
y2ces in the mines, shows that the deposits grew inward from the walls
! the reopened fissures, and that the quartz end xkx calcite becomes
irdually coarser-grained toward the middle of the veins, The mineraliza‘!';ion
2 this period consists in part of a concentration of the ore minersls, but
wgo o+ dffers from typical secondaery enrichment in having been completed long
"o slnoe [0 '=—long before the close of the Tertiary period-—-ahd in ‘lghaﬁ it involved no
J Ferka ‘“ation, There is no evidence that any new ore mineral was brought into

‘ velns during this period of mineralization. The rich ore hodies mined

o d o I ¥ie merely concentrated and enriched by circulating solutions from primary
a0 98 todies xkrwriyx near at hand, The largest and richest ore bodies formed
.atsv 0 % thls period are at very small distances from ore bodies formed in the
mizpz a4 Feceding period,
Mthough the commercial ore of this period was all formed along the

‘-(\

-t¢ faults, some mineralization occurred also on both east-dipping and
"% dipping cross faults,
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Fourth-period veins

Still later than the third period of mineralization, which produced

nineralizatior

; ' the rich ore of the district, barren white quartz and coars_e—-grained

deposited, in irregular openings and seams, in the ore veins.

a
' This final vein-forming activity may be regarded as/fourth period of

n, but it does not appear to have added anything to the commercial

deposits.

Mineralization in the older rocks

No mineral deposits of commercial value have been found in the older

At a few

" In the w

ry rocks in the district, which, however, show patches or bodies

tion as follows:

places whefe the 1imestone is partially crushed, there are

; shallow prospects showing a mixture of dark altered manganous limestone

h contain moderate values in silver and gold. One of these
th of Fairview., This mineralization was probably derived by
ﬂomefly overlying volecamic rocks and probably is nowhers
be of economic value. Practically the same is true of

d prospects opened in the shale.l

zation on a commercial scale in or associated with the lime-

pst 1ikely to be fbund near intrusive contacts with quarts

pther granular rocks, but no such c;:ntacts have yet been
district, :
cathered and crushed diorite 1-1/4 miles notheast of Fairview,
prospect pits mmmx opened to a depth of 10 feet on the Defiance

the rock is said to rum $3 to $130 in silver and gold. The

2% has not been tested in depth, however, and as it 1s not traversed by
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sy vein or other visible feature of mineralization, the values it carries
‘nay well have been leached or otherwise derived from overlying disintegrated

" formations that ha.ve since been removed by erosion.

As the Lode andesite porphyry is tha chief source of the ore deposits
of the district and limestone is well known to be an excellent repository
for ore deposits, it would be of special interest to examine the contact
:one of the Lode porphyry andesite where erupted through or intruded into -
the limestone. Such contacts probably exist in depth, but no limestone ;

was reached in the deepest mine workings, nor have any inclusions of limestone

7been found in the Lode porphyrye.. .

Distribution and character of ore

@ The ore bodies are oppesite, usually north of, thick portidns of a

iy barren vein, or near places where the wall rock is strongly siliciﬁ.ed--

- r

‘ facts that suggest more or less dependence of ore deposition upon the

: quantity of ore-depositing solution and a decrease in its rate of circulation.

‘ The wider the vein the better the grade of ore. This is probably
idue to the greater primary ore deposition in the wider parts of the veinj

_ &here the secondary enrichment processes had more mineral to work on and
lconsequently formed a richer product,

The commercial ore bodies were all formed at practically the same

§

tlevation., This was probably due to the influence of ground-water level

It the time of their deposition.

East of the main fault the walls of thé Nevada Hills vein converge

trard, West of the fault, also, most of the veins seem to pinch upwards.
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! and altered and replaced andesite.
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arld bladed and pseudomorphic after calcite. The quartz and ore often
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The”ore, a conﬁider&ble part of which is well banded, consists chiefly |

¢ yeoof the following ore minerals:

Argentite
Stephanite
Berargyrite
Bromyryte
Silver iodide . .

Some rare silver mineral and
Gold

-

’”he gengue consists of quartz, calcite, barite (?), rhodochrosite, rhodonite, ==

Coarsely crystalline calcite forms some
bodies nearly a foot in diameter, especially in the Eagle vein, and it seems

sood probable that in places much of the quartz has replaced calcite and country

irock. Masses nearly a foot in diameter of dogtooth spar with erystals up to
f .

?1-1/2 inches long have been completely replaced by pseudomorphs of quarts,
Iand some small masses 6 or 8 inches in diameter, contalning rich silver ore,

‘consist of platy and finely bladed quartz pesudomorphic after calcite., This

_pseudamorphic structure is not abundant, however; the quartz is mostly fine

'grained; but some very perfect prismatic crystals of quartz, 3 inches long and

3/& &f an inch in diameter, are imbedded in the calcite and dogtooth spar.
forms seudomorphs,
Some greenish quartz/mﬁmm platy or b].a.deqYp as in the Oatman

'* district, Arizona, and some has a peculiar divergent radially flamboyant or
s pseudospherolitic structure that seems to be of primary origin (fig. 36).

In places the quartz and ore are vuggy, and the vugs, generally of
tm2ll size, are commonly lined with quartz crystals, some of which are

tontain inclusions of andesite, dacite tuff, and more rarely of quartz monzonite.
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! Most of the richer ore coﬁéists largely of black or dark metallic
gbands, streaks, and blotch-like bodies composed mainly o_f» silver sulphides.
iI’c is veryg similar to the Comstock ore"at-Virginia City. Some ore from-
the stope on the 7th level éf the Nevada Hills mine, consisting of a

nixture of dark silver sulphides, gelena, and chalcopyrite with a very

,;.zlittle rhodochrosite, assayed as follows:

. Gold . 17._14. 0Z.
Silver 511.6 oz.

As calcite in or associated with the veins is especially abundant

| near altered but unsilicified Lode porphyry, and as fresh calcite scales
™| are common in the crevices of altered rock, considerable calcite is

“| believed to have been derived from thel wall rocks through processes of |

’| decomposition. This view seems to account for much of the large amount of

i caleite in the Eagle vein east of the Main fault, wherée the walls are

| imsilicified, and in the 7th level ore body of the Nevada Hills vein, where

| the foot wall is greatly decomposed. It is probable, however, that much

| of the calcite in the veins was derived from the Mesozoic limestone which
wnderlies the volcanic rocks and through which the solutions that deposited

| the veins may have ascended.
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Nevada Hills vein

Genersl. features

The Nevada Hills vein has been the most productive in the district.

It ouberops about 200 feet mortheast of the Big vein, to which it is

appro:d.mately parallel in strike, It has a length of about 2,200 feet,

extending from the Neva.cf\ Hills shaft and the main fault 1,200 feet norbh-'
vestward to the Glory Hole, with the croppings remarkably persistent nearly
211 the wey (fig, 37). Southeast of the shaft and the Main fault it extends

nearly 1,000 feet to the rhyolite dike, but in this section there are but

. few oroppings. The Main fault hes displaced the vein about 300 feet horizozxﬁgﬁy}

and 300 feet vertically.

fhe vein is from 1 to 8 feet wide. Most of it dips about 70° S¥., but

*| in places it stands about vertical. Throughout the part of the vein extending
' vest of the main fault the pay ore was almost continuous. The ore values

9 | favor the northeast or footwall side of the vein, though in some places they

* | are mostly on the hanging-wall side; they are best where the dips are low,

Lo and poor or absent where the dips become verticel or nearly so. Considerable

gouge~ore similar to that found in the Wonder mine was worked in the Nevada
Hlls vein, especially from the 3rd level down to the 7th level.

Vest of the Main fault, between the surface and 200-foot level, the
Nevada Hills vein yielded a fair tonnage of ore, and on the easf side of

the fault et 500 feet depth, it produced a considerable amount of low-grade

_ °r§. But no ore was found on the £00-foot level,

The ore in general is recognized by its bluish or bluish-purple color.

Mnch of it contains horn silver., Some from the inner or footwall side
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. ‘ pf a 5-foot quartz andesite replacemenb body at the northwest end of the
o Aol tlory hole contained over 4,000 ounces in silver and several ounces in gold
voll odfT

o the tons

. . " n e -
B 2geaodro &
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Toward the northwest the vein divides into $wo or more branches and

"J- 7\, I”O.Wa_ :
forms the nucleus of the Glory Hole group of veins. Still farther northe
IR

‘) 2[10 3y
e .M q  istward the branches ramify into stringers, which become small, tight, end

Jeeny and finally cease to carry worlable ore. The vein and all its branchea
v ,J.e in or are associated with the Lode porphyry, much of which 1s brecciated
‘1nd part of which forms boldly cropping reefs or ledges. (fige 37).
: The vein converges in dip with the Big wvein, on which, in depth, it
fmally ends; its ore pinches out 15 to 30 feet before it reaches the Big
43 7°in (fig. 35). '
L ge0slq “‘?: At the northwest end of the Nevada Hills No. 3 level, the Nevada Hills
sidd To duo ¢re vein comes down to the hanging-wall side of the Big vein and extends
it otly rov: partway into it. The ore here yfelds values of from $1.50 to $8.25 to the

"’ton. There is no gouge at the junction, and the deposit seems to belong to
" the primary ore vein period. The sulphides are fine grained and are disseminated
”"j“:‘.hrough a very fine-grained gray replacemen% quarts, which in places grades
‘::‘into a coraser-grained white quartz containing empty vugs. In other places

the change is much sharper.

"}_ Local observations
% .o The Glory Hole/ is an open cut on the Nevads Hills vein, 200 feet long,

dqT 12 feet wide, and 70 feet deep, with walls consisting mostly of dense gray or
+ 3¢ o WFitic Lode porphyry. Toward the west end of the cub, the south wall grades
{2to barren quartz, which extends on westward, Much of the ore mined in the




| o By i =R,

!
z
%

2 early deys came from this opening Much of it was primary with the sulphidea

oL S |
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very fine grained and contained in whitish quartz resembling that of the barren

o <ree
A2 4 O
-

, 3 o3 x-mins. Most of the ore, however, was secondary and was concentrated in crevices
vwror  nd seams of the highly silicified Lode porphyry. It included a narrow, rich,
ot 2 E‘nc.npersist'.em: streak which in places was accompanied by a little gouge.

b bt § Much rich ore was taken out of the glory hole in its early days, and

(,w._,;'m 1912, after the hole was thought to bd a1l worked out, $15,000 in rich =
o b o tcondary ore was taken from a nearly parallel crevice in the north wall. :
b Jtoq bo iI:x 1920 also $1200 worth of rich ore was recovered by a lessee from a pocket -
ool iin this wall. Some rich ore still shows near the surface. ;
bt Dyring 1916 the part of the Nevada Hills vein between the surface and

%{T) o the first or 100-foot level produced $403,000 worth of ore—almost the

5 . |mbire tommage of the camp for thet year. On level No. 1 of the workings

niov outear the Nevada Hills shaft the main feature 13 the widening of the veim,
L gowdzocviich is normally 8 feet wide, about 30 feet west of the shaft, to an ore
el golbody 50 feet wide, containing 10 feet of high-grade ore. Here the hanging

i

sriiag ei{mll kbbb a dip of fnly 10° while the dip of the foot wall remains

.:'.»«"yo'_f.,"v&t about 60°, The large ore body continued downward for 70 feet, nearly

o 3 0d to Level 2, Near the crosscut from the shaft the so-calded vein seems to be

318000 t“-f-%lerely 2 Narrow ZOmeazz zoﬁe or seam of crushedv barren vein quartz accompanied
: o7 fault gouge, and is mineralized only ifmex in eracks. It extends through the
’ ®ig vein and ends at its footwall side, bubt here the Big vein itself consists

.l"—inly of altered and leached rock rather than cuartz,

On Level No. 2 a distinctive feature, extending from the shaft and the
fain fanlt 450 feet to the northwéstward, is the drag of the vein by a tight
“Frizontal fault, causing it to overlap upon itself 60 feet or more. The
“2in fault zone here is at least 50 feet wide and its wall rock is much brecclated.
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vl On Level No, 3, sixty feet south of Nevada Hills shaft by way of the

“rosscut, the vein for a length of 300 feet is from 3 to 5 feet wlde and
.irkus fairly good. The Main fault zone, here 90 feel west of the shaft, is more
5 DLohan 60 feet wide. The wesbern part of the veln, which contains good ore,

O

I9Cncops recovered by sinking, on the strength of rounded quartz pebbles and fragrne@a
.bf sulphide ore found in the fault gouge. About 180 feeb west of the crosscut
JOS f-fzhe vein becomes lost in the barren whité quartz and gouge breccia and contimues
E50100¢ ~o for the distance of nearly .600A feet, Here it conaists mainly of barren '
ol o i}uartx, with the quartz mostly on the footwall side.J] §everal emall cross-fault
By g_iissures a few feet wlide are largely filled with gouge containing many round

S %mr‘.:z pebbles. At the extreme west end, where the vein reaches the hanging

1% o \all side of the Big vein, it is primary'and has no se:éondary gangué. To the "
_.'f:;-;i%ast of the main fault it comtained stringers of secondary quarts, Emwmoiedx
e Lﬁcccmpariied by gouge, and the ground was mmch shettered.

e

553;.,/' Level No. 4, extending 350 feet west of the Main fault and 200 feet

& wbo vext of the crosscut 70 feet south from the shaft, is mostly along the

.. Mg vein.

-
e

i

b

ofs- 3

On Level No. 5, the part of the Nevada Hills vein east of the mein fault

;b.”ielded considersble low-grade ore from minor spurs and branches, mostly in

1,
i

.. ¢country rock of the adjacent hanging wall. Similar conditions prevailed
..:'; 3 o to the west of the Main fault at various depths, especielly from the
_. fwrface to the 200-foot level. On the 5th and 7th levels the western side
.y 3 the Main fault dragged the dark-gray brecciated ore of the Nevada Hills

Tein for a distance of several hundred feet. (See under Big vein page (+) - %o )
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f‘ne part of the Nevada Hills vein southeast of the Main fault on level No. 5

whadd »“»gault seems to pinch out upwards. The ore shoot gives out along a line

: h.t pitches southeast; a part of it e:ct.ended to the No. 5 level near the fault.

Co » On the 650 level, at the mouth of the 808 crosscut there is a southward

ézpping vein of white quartz, sprinkled with pyrite, gelena, sphalerite,

ind chalcopyrite and containing a little gold and silver. This vein

Loy wparently represents the barren vein stage and lies between two branches

?f the Big barren quartz vein. The vein dies out toward the southeast through

s ihe disappearance of a secondarily stained narrow fault breccia, The drift
"from the 808 crosscut is on the mortheast border of the left branch of the
““Hg vein. There, adjoining a strike fault gouge, the barrén quartz has been

©7 “irken and stained, and mineralized by secondary sulphides, making a fairly

- ivod streak of ore, Probably the Wingfield or 304 vein, or both combined,

4 thded at this point on the Big vein, but the ore here is due to faulting and

; zecondary concentrat:.on. This' level seems to be about the lower limit for

f.‘o"e deposited in the second period between the Main and Aztec faults, and

’ ;ttle but primary ore was found or cxpected below this level,

On Level No. 7, the Nevada Hills vein was strong for about 300 feet
s‘cward from the Main fault, to North crosscut 724, some ore near the main

v gaﬂ.t running $600 to the ton. Most of the ore and quarts was on the north

5 %“ footwa.l}. side. The ore is all sulphide. A large stope 30 to 90 feet west

: ?!‘ the crosscut extends from above this level to below No. 8 level, and

tontained good ore 2ll the way. Southeast of the 72l crosscut the vein was

k nass of gray and white quarts resembling the barren vein quartz. It was

* “roken by faulting, with a gray minerzl stain of secondary origim in
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~_frectures near the gouges. From the crosscut eastward for 300 feet the

‘ i-?vein, crossed by several oblique cross-fault slips or so—called "yein robbers",
2 n-adually thins and finally pinches out. J g

/O/n this level the coarse lake-~bed tuff exbends to the Big vein near the
z _%,‘evada Hills shaft. Drift 715 of the shaft workings exposes a part of the

) IBig vein, and some ore sulphides are here imbedded in white quartz., These
slphides may be secondary, although they are 60 feet distant from the Nevada
A. fi1ls vein. On this level, and in the stopes sbove, the rich ore that was :
® —:being taken out when the mine was visited is chiefly of the second period,

; “.jéﬂere occur dilj.cified rock fragments, including some of granite, grading
jiinto fine-grained replacement quartz with disseminated fine-grained primary
A-iore sulphides, winich in turn grades into barren whi‘bé quartz seams., These

“é&re followed by coarse-grained black sulphides, associated with quartsz,

redium-grained carbonates, and a pink manganese minerals This latter ore ;

s crustified and banded and is clearly associated with the strike faulting

% that occurred along the primary quartz veins, This rich streak follows the

ey “_";old vein to its junction with the Big vein, where it rapidly narrows and

{_soon pinches out, ;

| On the Bth level the Nevada Hills vein lies 400 fest southwest of the
~ Nebber shaft, 280 feet southwest of the Wingfield vein, and 150 feet southe

" vest of the 304 vein. Both east and west of the Webber crosscut end the main
{2t the vein seems to be mostly barren quartz. At the end of the crosscut,
4 is more than 100 feet wide. About 60 feet west of the Main fault there
“re many inclusions of granite, but they decrease in number toward the fault.

The footwall of the Big vein on this level is irregular even where sharply

defined, and crosscuts extending 20 to 60 feet beyond it show fragments of

the dark-gray, mineralized, very fine-grained quartz cut by numerous veinlets
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e ‘)t practically barren coarser-grained whitish quartz containing open vugs.
€79 <" ke latest ore-vein quartz, where oxidized, cannot be distinguished from

Rt Laub “|re ordinary yellowish barren quartz which also is extensively exposed on

3 0,

iis level., The possible dowmwbrd continuation and eastward extension of
B absvil vein were looked for on the 800-foot level, but with negative results.
STV In the part of the district just northeast of the glory hole, it is
ol \ften difficult to tell whether a given vein shall ‘be classed with the
:J:‘!arren veins or the ore veins,

At the mouths of tunnels 3 and 4 the Big vein lies within 16 feet
F000 1

;:r the Neyada Hills vein, with the Srdrmermiorkeoox. intervening space occupied
" %y dense gray pyritic Lode porphyry, which is traversed by many stringers

 d veinlets of quartg.

The Main fault shows well in the eastern part of tumel 4, with a
_ ;s:ooth grooved easterly dipping footwall on the left or southwest, succeeded

L dBITO 2
by partially banded fault breccia and gmmx ground-up rock material in the

Fes oy
(& b L9 RN |

i oof and opposite side of the tummel,

V\ ’ On the Webber No. 2 level the Aztec fault is well exposed near the
* H,-;L;;Aztec shaft, The northwest limit of the feult zome is marked by a thick
B . sdark-g?_‘ay tuff gouge dipping 75° W, On the southeast side of the fault is

:'. V 3 heavy fault breccia, composed mostly of rounded fragments of later andesite,

:traversed by gouges. Near the Aztec shaft the fault seems to be nearly

vertical from the surface down to the K. 2 level.
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New vein and South vein

.? :
! .
‘ The so-called "New vein" showed for an extent of 40 feet Jjust west

o 'M the Main fault and 50 feet to the north of the Nevada. Hi.lls vein in

: "-1»ne 726 drift on the 7th level. About 50 feot %o the south of the Nevada

i.:llls vein there was a small associate vein, known as the ®South vein”,

~ North vein |
Toward the glory hole, a.lmost 500 feet northwest of the Nevada Hills
&Shaﬁ" the Nevada Hills vein gives off 2 spur to the norbhe&st known as
x the North vein, It or its fissure has considerable extent, for it crosses
; .;Town Gulch-'anc‘i the road and passes into the mountein beyond; but the vein
g »?V.m productive only fo? the first few hundred feet from its junction with
‘e Nevada Hills vein, which seems to be the source of its ore. Beyond

' wf‘.he 400-foot point it feathers out or loses its values, Its workable porbion,b =

'_'.‘:mostly on the no. 1 level, was from 2 to 3 feet wide. It stood nearly

. Vertical, and carried good ore, some of it rich.

Fagle vein

i
i
§
£
i
i

‘; The Eaglé vein, formerly owned by the Eagle Mining Co., was ope/ned..
: in 1906-07, It soon produced considerable ore and was early regarded as
off | next in importance to the Nevada Hills vein. The esrly-day shipments

vl averaged over $150 to the ton. Much development was done on the vein by '

= the Nevada Hills Company in 1913 to 1916,
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gy Outcrops
| The vein lies nearly 1,200 feet northeast of the Nevada Hills vein,

;i strikes more nearly west., It lies mostly in the Lode porphyry and between

ls Tunnel fault and the Main fault, bub there are also important segmenbs
a it between the Main fault and the Aztec fault. It is the only vein of
ie Nevada Hills group that crops out east of the Main fault.
Its outcrops extend through a distance of about 900 feet, 500 feet
;es’t of the Main fault and 40O feet east of it, and its total length is
' wre than 1,000 feet., It varies in width from 2 to more than 4O feet,

t dips from 40° to 80° SW and extends to a depth of more ‘than 800 feets

fhe croppings of the vein are strong snd extend through Flag Butte on the

,:east (fige 27). On the west they cross Fairview Townsite and Gulch and

: exbend into the south end of Dromedary Ridge.
The vein commonly is accompanied by from one inch to several inches

be g2t of dark—greeni3h clay gouge, especially on the foot-wall Bideo It not

o'xly has been faulted by the Main fault, by which the portion to the east
vas moved 300 feet to the north, bubt east of the Mzin fault it is also cut

!
|
0

by a series of minor faults probably due to shrinkaxge of the enclosing rock

.I"us.ss.

Composition
’ The Faglé vein differs from the other leading veins in containfng a
| mch greater proportion of calcite, rhodochrosite, rhodonite, pyrolusite
ang wad, mostly minerals of the second period of mineralization. In fact
l it 1s ¢he best illustration of a vein formed in the secondary ore period.

2 the Webber No. 2 level and in the stopes above, the primary vein is
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rpreserted by fragments of fine-grained gray quartz with minute grains of

v o8l Msseminated ore sulphides,.while the second ore period is represented by
ta _,f;.;nded layérs and seams of gnartz and fine-grained carbonates--chiefly

Lo T Lézalcite with son_ie pink :hodo\chrosite—-tc;gether with ore sulphides of coarser
wdod &1 ;*ain than those in the primary ore, disseminsted through the carbonates
Aﬂ. . wd tending to concenf,rate in layers interbanded with other ore minerals,
adT A fourth period of mineralization is represented in the vein by barrem
‘¢ 1o oo ibe quartz and coarse-grained calcite, which were deposited in seams and

il oecirregular openings and which in places constitute the final filling of ths
o b ‘;;j:‘issure. Both walls are marked by pronounced fault gouge.

‘ ~ Underground exposures

The Eagle vein is mmmmx opened by five levels—~the thrge Eagle levels,

¢

s
o
‘s

dhich mix are old, and the Webber 2nd and 3rd levels, which are new. From

 the mpx surface down the levels are as follows:

T oo B
=51 EL L .

Eagle shaft Depth . Webber shaft
Ln : _ (feet) :
Vo * 75-foot level ; 75
% B ‘l - 200-foot W 200
: :, 350;foct " 350 :
265(2) & Wl 365 450
‘® 565(?) . 565 | 650
u3 dos’ The levels ﬁearly 211 show fault drag of the vein end ore. The old

¥ ';::"?e'orkings are szbout 4,000 in aggregate in extent.




e Sl o0 il

r(.':::v‘a;;)'Iqé From the surface doﬁn to the 75-foot level the ore was about all
Saniaoe: .'isyidized and very manganous and consisted mostly of cerargyrite. It had
bobuy B quartz-a.rg:l.llaceous gangue, and was assoc..ated or mixed with such an
twoodlol stundance of black manganese oxides that some of the larger bodies were
Fedd SEnoin as menganese Mblow outs®, From the 75-foob level down the ore was
oW b soout all sulphide, On this 1evél the lode or minerelized zone was said
1o have been 60 feet wide and to have contained fair values nearly all -
i-‘.he Way across. ‘ e E
15 lugery On the 200-foot level and in the stbpes above it the vein was in
‘T’-“'a“>'-i'places 4O feet wide and averaged about 20 feet in width, .with fair velnes
all the way across and l.,.‘feet of shipping ore on the foot-wall side; a%
jseveral points it contained ore running from $100 to $600 to the ton.
fkuch of the vein- to the west of the Main fault was mined in the early days

r
Fe e B
sd ' 1D .'J

FR ,fuo a depth of about 200 feet and yielded most of the production of that
’,time. ’7The first $89x 200 feet of the vein to the west of the Main fault
éwasz further developed by the Nevada Hills Mining Company in 1913 and 1914 to
the depth of 335 feet, and about 2,0CO tons of mill ore was recovered, mostly
inear the surface, there being no commercial ore found at this time below
;the 50-foot level., Fifty feet west of the Main fault the vein was 20 feet
‘ vide, ’
j At the segnent of the Eagle vein, about 400 feet in length, between
the Main fault and the Aztec fault the country is much broken and includes
N heavy fault gouge contaj_.ning rounded quartz pebbles, This part of the vein
- vas worked mostly through a ‘crosscut from the Webber shaft on the 2nd or

450-foot level, which cut the vein 15 feet below the lowest workings of

it Zagle miné and drained the entire mine, which had long been flooded.
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. | On the 200-foot level the vein, which in places was 10 to 20 feet

-1, vide, consisped mostly of calcite and carried only small values. Lower
;‘o wn, parts of the vein became more siliceous and contained dark bands
‘ortnd seams of rich mangenese-silver ore, end eastward it widened out -end

- 2ige . tonbeined a good ore body about 10 feet in width extending for a disbarce
T . of 75 feets It wae best at the bottom of the intermediate level, but it

—

" ovng . nded there or just below, and on the 300-foot level it pinched out\in
g ‘érif‘b 324, 4O feet from the face, mixielrx which is in the Aztec fault., Near
the face, however, the wall rock is mineralized bnd comstitutes fair-grade ore.

o On the 2nd or 450-foot Webber level (st the depth of 365 feet) the

P4 I!_?Company reported the ore body to have been 200 feot long and to have assayed

. 17 for a width of 28 feet. Here for the first 120 feet west of the Main :

T ifault the deposit consists of a2 foot-wall vein and a2 hanging-wall vein,
Ereparated by a 10-foot horse of country rock containing stresks of calcite.
‘The outer walls of the two veins are well defined, but the inner walls are

C‘ fof P

not. The veins consist of quartz, calcite, rhodonite, and silicified rock

; fragments, together with the dark sulphide ore minerals stephenite, polybasite,
nnd argentite, all crudely banded, Most of the material carried only small

, vﬂues but some of it constituted $60 ores From the east end of the horse,

120 feet east of the erosscut, to a point 300 feet east of the crosscut the

: \Vein averaged about 7 feet wide. Just beyond the east end of the horse it

A . | contained more massive quartz-calcite ore breccie, firm and well cemented,

vith inclusions of early or pﬁmary dark sulphide ore three-fourths of an |
inch in.dismeter. Near the 300-foot point the vein contained from 1 to 3
{eet of ™arren vein" quartz ore, with the foot wall dipping 80° and the

“xgng wall. 65%,
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% From the point 300 febt east of the crosscut to the Aztec fault,
A m feet distant, the vein is barren except in a couple of 5pots‘s.nd is
;1 altered dacite tuff or Later andesite. On this 1evei the country in
5 ;e vicinity of the vein is much broken and decomposed w:.th seams and :
;tnngers of calcite and quartz rurming in a1l directions, as shown in the -
x4 %')O crosscut on the hanging-wall side and in & 20-foot crosscut extending
;- jlong the foot-wald side 180 feet from the Main fault. To the foot-wall side
+= - of the vein the Main fault has a very heavy gouge containing quartz pebbles,'

orghcey and the vein itself is cut diagonally by ten or more cross faults

x‘cr:ompem:’Led with gouge.

: kmgx Later developments on and from a crosscut on the Webber 650-foot
;level, including diamond-drill tests in depth, showed that the vein weakened
F 3Ly smd the values ended about 90 feet belowthe 45C-foot level. On the 650-foot

©357549 level the vein was found to consist of a series of narrow stringers having

{f.:no commercial value, and at depths of 800 and 900 feet the vein, though
"‘"‘:Hider and better developed than on the 650-foot level, contained only a

3% little mineral, of no commercial value,

¥ingfield vein
| The Wingfield vein lies in the Lode andesite porphyry, aboubt 400 féet
: south of the Eagie vein, to which it is éppro:d.mately parallel in sfrike,
tnd about 700 feet, measured along the Main fauli northeast of the Nevada
ii1ls vein, It extends 1,400 feet northwest-west from 'l'ihe fault and
terminstes at a point aboub 200 feet northeast of the end of the Nevada
{11s vein, with which it converges in strike. Fast of the Main fault it
%028 not outerop but has an underground extent of about 150 feet, as shown

2 the 8-3 level in the Nevada Hills mine, It is about 5 feet wide, dips

e 15 e : -
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1‘Jout 10° S. and converges in dip with the Big Barren quartz vein, on which
: A. bottoms at a depth of about 770 feet, the geological and mineralogical
"% nditions at the junction being very slmilar to those existing vhere the

\ }Ievada Hills vein passed out of ore, pi;lched, and bottomed. The vein
b i:ontains rach bar;-en quartz and calcite most o;‘ which apparently belongs
';‘”" “"'_:to the fourth period of mineralization., It is acéom;ﬁanieed by little or no
“!puge. At the Tunnel fault it is downfaulted to the east with & northward
ev el ‘i%i‘;eave of about 50 feet. TFor 500 feet west ol the fault it is '«ellvdefined"‘

N

Dris t.:\fby croppings and has a southerly dip of about 1% The vein locally contains :

";“v-;:,*.c:»:»:.?‘:unches of ore, but they are too sporadic and sma2ll to be of commercial
:valne, for which reason the vein is sometimes referred to as barren.

£ Love] Much epsqmite occurs in fibrous coatings oﬁ the walls and roofs of
ori¢ Lo the workings from the intermediste to the 450-foot level.

I.?"_."TQY On level 2, 220 feet north of the Webber zhaft, the vein dips 45° S,

!

0o of and carries or is represented by stringers of secondary (?) quartz, calcite,

£ o0l and siliceous rock material. In the west drift it is crushed and pyritic,

i
JZl ind epparently only 2-1/2 feet of its width on the hanging-wall side carried

‘ore, On the intermediate level, however, above the second or 450-foot

level, some ore was mined from a stope showing sevéral huncired feet of work
lone, Bunches and stringers of coarse calcite occurring in fractures and
slips in the Lode porphyry combry rock to the north of the vein seem to be
. 1 of the third period of mineralization,

“| . On the third or 650-foot Webber level the Wingfleld vein 11es 120

feet southwest of the xh£fk shaft. It is 5 feet wide and flattens in dip to

e
“+ It carried low-grade sulphide ore in a quartz-calcite gangue extending




s

A
1

& s 4 | .(2) - 63

i

. interruptedly for a distance of 180 feet, but it was of only small commerciel

st ﬂue. Some of the ore, however, ran high in precious metals, the ratioc
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- r«ing 1 oz. of gold to 25 oz. of silver.
At a depth of about 730 feet, 40 fee’c. a.bove the Big Barren quarts -
d 1o fveix:t, the Wingfield vein is joined of intersected by the 28x 304~foot veln,
It or just below the junction the kmm combined widbth of the two veins is aboud
1/2 feet., It carried only very low values down to mpmk a point just above

“the junction and has a strong gouge on the foot-wall side,

Eagles Nest vein
The so-called Eagles nest vein, which is about 100 feet south of e
- fthe Tiingfield vein, consists chiefly mfax of a 40-foot wide fault-shear zone

{

”in silicified Lode porphyry, which here is highly oxidized and gives no
Jm;proniise of being of commercial value, It is opened to a 'depth of more

= ‘tthan 200 feet by two shafts, with a little work done on each of the 60,
”rfmo, 150, end 200-foot, levels. Below a depth of 150 feet the ground is
h ;pyritic being of the sulphide zone type. Some vein material and a little
ferk oxidized ore were found on the 60-foot level.

304 vein
| The 304 vein is blindy, It is best developed on the 8-3 level of the
" Yevada HA11e mine, xwmy about 105 feet south of the Wingfield vein. Here i
srikes approximately east and west, extends 210 feet east of the Main
fadt, is 3 feet ﬁde, and like the Wingfield vein contains much quarts
i ind caleite of the fourth period of mineralization. It is crossed by gever&l

=all faults, some of which have a dizplacement of about 10 feet. The

“*a z2ppears also aw a stringer on the 7th level in drift Joox 724

L
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It was hoped that a5 the vein descended to $he Big Barrex"x quartz
vein it would become. minsble, but it contained only a few bunches of ore
to0 emall and widely scattered to be of commercial value. As already
| noted, the 304 vein joins the Wingfield véin at 2 depth of 730 feet, 40 feet
| shove the Big Barren quartz vein, and it probably contributed most of the
neager ore that oécﬁrred there. About 3 feet above its junction with the
-\ r ¥ingfield vein there was a small ore shoot about 3 feet wide, containing

% both primary and secondary ore sulphides, which, however, ran only 4 to the tom,

| A- B vein

‘ The A - B vein is a small blind vein that occurs east of the Main
’ feult on the 5th dxx or 900-foot level, 400 feet northeast of the Webber
ia g shaft, in drifts 503 and 504. This occurrence is noteworthy as being
if_;L-,«_»f the deepest ‘oxje, or mineralization approaching ore, found in the m;Ln?i/

1 or in the district. The vein has a length of about 150 feet and a height
u',-"*_it of 60 feet, about half lying on either sidg qf the crosscut, and is nearly
N l a foot wide, It consists chiefly of hard quartz containing dark streaks
sixatt Of good sulphide ore mineral.

503 vein
; The 503 vein wes discovered by & crosscut on the 900-foot levels

i It is parallel to the Eagle vein and about 200 feet south of it. For

L roy | tlength of more than 200 feet it was explored by raise and winze, and

ol

4 [i10 vas found to0 be very discontinucus and irreguler in width and tenor; it

., - Yielded a small quantity of ore, however, mostly mill ore, with shoots

owt a foot wide runming up to $18 a ton. Its discovery was encouraging

“izzich as it afforded evidence that conditioms suitable for ore deposition

“isted at this depth.
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I Dromedary Hump vein

In the northern part of the camp, toward the north border of the

ot ':.ain Lode porphyry area, there is a minor zone of mineralization, approxi-

%990 ately parallel to that of the Nevada Hills mine, which lies about 4,000
VU feet south. The topography is hilly, as expressed in figures 33 and 3ke
West of U. S. location monument no. 182 the .nineralization in this
zone is regarded as extending dovn the slfpe iocx on the Cyclone and other

gclaim groups, but it is best developed on the Dromedary Hump and Golden Boulder
 praperties, southeast of the monument, from which it extends xxbem about

a half mile to the east-southeast. It lies almost wholly in the Lode
i endesite porphyry. It has a width of about 600 feet, and contains seireral,

S Cerntf
¥ o

e parallel veins or parts of veins, mostly dipping steeply southwardf, (see

| fig. 33), the most important of which is the Dromedary Hump vein, The

= | following description of that vein will serve to illustrate the character

rer

o x of the entire group.

§ 2.8

=

ﬁ The Dromedary Hump vein lies about 4,000 feet to the north of the

. | Nevada Hills vein, to which it is approximately parallel. It trends about

i
i
{

O

X, 60° W. across the upper part of Dromedary gulch and has a known length

i

-of 2,400 feet, It lies mostly in the Lode porphyry andesite, but its western
il,OOO feet lies along or near the contact of'the andesite with an island
j of the dacite tuff on the north, and it is this part of the vein that has

1~:.». been the most productive. Closely associated with it here are two

'+ fmaller parallel veins, one on the hanging-wall side and the oflier on the
r.© footwall side, known respectively as the front vein mnd the back vein,




®* f : S

On the east the vein is displaced by the Main fault nd the Aztec

fault. It was discovered in 1904 and the Dromedary Hump group of 3 claims

&
1- 3
T

DT

: .adjacent growmnd, including the Golden Boulder Mining Co.'s Boulder No. 6

vas located on itsswestern part in Jamuary 1906, by Joe Davis and Jack Bleir,
vho soon sold the group for $25,000 to thé D}omedary Hump Mining Co. of

7 Kansas City. The Company increased its holdings by the scquimition of .

claim, adjoining it on the west, which it zbsorbed in 1917, and it was then

' \
reorganized as the Dromedary Hump Consolidated Mines Co. - Both the Dromedary -
Hump and Golden Boulder properties were equipped with electric power in 1913.»

From 1906 to 1918 the vein in its western part was worked almost

continuously on a small scale by the Fairview Colden Boulder Mining Co.

and the Dromedary Hump Mining Co. or its successor, and was opened to a
depth of more than 500 fedt by several thoussdd feet of work on four levels. -

ro» | Its production, however, has been small. The ma‘n opening is through the
' Golden Boulder shaft, and most of the work is on the 370- and 420-foot levelss

From the outset the vein was regarded as the third best vein in the .

oy district. Its croppings and surface ore were the richest in the district,

/| carrying values wp to seversl thousand dollars a ton in some places. For

the most -part, however, the ore is hard and is difficult to treat. Several .

nethods of treatment were tried without success. The Golden Boulder Co.

o tuilt a 150~ton mill and cyanide plant, but the Filler ball pukirmiridmmare:

Plverizers employed in it were wholly inadequate for crushing the hard ore,
and, on account of the copper and manganese content of the ore and the hardness
of the quartz, cyanidation proved to be wholly inadequate. A flotatioﬁ plant
Y23 therefore installed, together with a heavy rock crusher and Hardy

<~ineh ball pulverizers capable of treating 500 tons of ore a day. Im 1916
‘t v2z reported that the mill was running satisfactorily, that the mine had

M wabon o B sl L= Ak O L IR TN S BT e ' oy e = |



fid 0 ; 3-year supply of ore in sight,and that development in the deeper part

Pl , 3L e" the mine, especially on the 400-foot leved was encouraging. Zx In 1920
PosDaL iy was said ths.t the Dromeda.ry Hump mine was being worked by lessees. '
#0% ¢ The Dromedary Hump vein or lode, which in places is about 50 feet g /
L0 azaun E.de, consists chiefly of massive quartz and silicified rock. It is in
. ,rt brecciated and in places crudely banded and vuggy.  The :;.nclﬁded

(B8 ci‘*-":.i}:"ular remmmedxx remnants of eltered rock seem to relate it to the gquartz

ke Frise o al the Nevada Hills mine, and it probably is of similar-origin. The quartz, :
Btz r'pecially as seen in the ore, is stained reddish and rusty bromn by iron
o ~0ﬂdes, and is well oxidized down to below the 500-foot level, although the
ok o wountry rock is more or less pyritic as high as the 200-foot level.

| o b The deposits are very irregularly distributed in the vein or lode

o rldas jmd the adjacent wall rock. Zhey occur in discontinuous streaks and

} .
home wiPockebs, some of them rich-—some being said $o run about $5000 to the ton—

L ~at, nost of them small. They could hardly pay the cost of mining, which even -
-7 1amost of the horizontal work is about $140 per foot, Ore to be pxmfidmiiycx

{
!
i

4o 7y 4o Profitably mined and shippsd should run not less than $40 a ton,
b £ Frovgey The depositz are distinctively silver deposits, the metal content in
B - tie run of mine ore being about 115 oz. of silver to 1 oz. of gold, but

oo 45 'Ome of the ore was said to run about half fdiix gold and half silver in
Lo value (at the prices then preveiling),

bt ek
i
i

7 ‘ The ore minerals, which are fairly well distributed in the quartz

E °re and some adjoining soft sltered rock ares
Argentite
Cerargyrite
Embolite
Ruby silver
Gold
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Jssocisted with these in places is a little tetrehedrite, galena, pyrite,

20 cha.lcOpyrite, specﬁlarite, ‘end malachite stain, and some rhodochrosite or :

! rhodonite and black manganese oxide,

From the development done in the Dromedary Hump and Golden Boulder
sines the vein seems to contain considerable ore, but the ore seems to be
100 pockety ;ho be profitably mined, and it does not seem 0 include deposits
of the second period of ore formation, which have ylelded most of the

29| commercial ore in the Nevada Hills mine, Altogether the showings in the
g2 | conéiderable portion of thé irein which has been opened up or prospected
o offers-little hope that larger ore bodies will be found in ‘deprl'.h, The ore
~1 is of such character, moreover, that it cannot be readily eorted for milling
! end shipping, and there would be much need for s suitable method of treating
it economically at the mine.

Origin of the deposits

The deposits are believed to have been formed by hot minefal;bearing

| magmatic solutions that circulated through the rocks in the period immediately
following the eruption of the Lode andesite porphyry and perhaps to a less
extent at periods following later volcanic eruptions, e

As already stated, ‘there were fouf periods of mineraiization,’which'

formed, in order,

(1) Barren quartz veins,
(2) Primary ore veins,
(3) Secondary or enriched ore velns,

(4) Barren calcite-quartz f£1llings in the reopened vedns.
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Barren quartz veins
Mineralization in the first period began with the formation of

sentially barren quarts veins, the oldest vdu?g in the distriet, by

cending thermal solutions, which cii-eulated while the Lode porphyry

esite was being erupted, or very soon after, *he most important

sture in this period is the formation of the Big vein of barren qu,

ong the monocline of dacite tuff and the contact of the dacite tuff with

¢ Lode porphyry, which was intruded $nto it. 'As the deposits are large and
onsist almost wholly of quartsz, the depositing solutions seem to have been :
ery siliceous and to have had great inherent power of replacing the country

cke Thoy probably acquired some of their silica from ﬁhe dacite tuff through
ch they ascended. Conversely, they were also very poor in metallic minerals,
he metallic minerals being inostly later than these zkdmxx oldest veins., Ore
erals may, however, have been deposited contemporanecukky with the

eins to a slight extent, for the barren veins were formed by solutions

trising from the same general magma as those thet formed the ore veins,

and some occurrencew of oreminerals in the barren class of veins seem

to have no connection with the ore veins,

Ore veins of second period of mineralization
Shortly after the deposition of the barren veins there came a second
perlod of mineralization, in which the primary ore veins were formed, The
primary ore veins, like the barren veins, were deposited by hypogene

tolutions, to judge from the similar effectiveness of these later solutions
in dissolving and replacing the country rock, but these solutions contained
larger quantities of metals, which were deposited in the form of sulphides,
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ons are believed to have derivcdffrcm practically the same - ‘
those that formed the barren Big vein, ' If this were the case,

seem -thaf.’t\thc solutions could have entered the ore vein fissures

ctly by ascending through the Contact fissure, now occupied by

vcin. Hershey, .Greemn}{ and cthers believe tliSt. they took

Greenan, James C., Beology of Fairview, Nev.t Eng, and Min Hou.r. ’
» No. 16, PP. 791-793, April 18 19114»0 4 ¢

v

purse, Certain facts, however, are hard to reconcile with this vi'ew._

s only a feeble connection, and in some instances no connection at
etween the ore veins and the Big vein or its fissure; ore is general].y\' x
'in the Big vein; and ore minerals become scarcer, or fail altogether,
e ore veins as they near the Big vein, In support of the view held by

on the other hand, Greena.n suggests that the dacite tuff formation, in

a the Big vein la.rgcly lies, may have been unfavorable for ore deposition
mred %o the Lodc porphyry a.ndesite, in which the ore veins moetly lic;
oints out also that circulation in the ore fissures, whloh mey ha.vo been
1d, was probably much more rctardcd than in the aupposed]y open ba.rren

n fissure, thus favoring precipitation of the metallic constituents, Bvxt. »
ugh the difference in conditicns here suggested may have been influentidl,
‘do not seem ncarly adequate to acfount for the ore deposits. ?he'pinching
the ore veins, and their decrease in metallic contcnt, as they near the

irren velns xmemix seem %o preclude the possibility of the solutions having

xgx entered the ore fissures along xhx their contact with the barren veins,
Another conception is that the solutions might have mmwimnmx entered the

issures at their ends, which they might have reached by ascending suitably’
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‘Luituated fault ﬁv.(sm\rea,..and then c;rciilated horizontally or longitudinslly :
? throﬁgh\ the fissures; but ﬁo faults can be pointed to as harj.p_g affofded :

such pa'saage-waya._ ; |

Another view is that the veins may have.been formed by descending

dlolutions, Lawson believes that the veins were formed in ‘this :iwrmer, ,

by descendirg meteoric waters which acquired their mineral content, by a

' Ioieziterx leaching process, from the Lode porphyry as they percolated through
~iite Such a process, however, seems whokly inadequate to have accomplished
‘fjtho results, considering the large volume of the mineral deposits produced

. md the relative vleanness and limited thickness of the mperincumbeub porphyry
from which the metals must, on this theory, have been derived, It is extremely
,.jimproba'ble,'moreovor, that relatively cool descending solutions could have

' had about the same power .to replace'countfy rock as the solutions th#t
jclepos:l.t.ed the barren veins, whereas replacement appears to have been about
~liquatny extensive along the two. sets of veins,

S5t1l1 another hypothesis to account for the formation of the veins .

i holds that they were formed by descending solutions of magmatic origin.

In this view the solutions must have entered the fissures at some higher

g level than that at which the apices of the veins and the surface now stand.
{fhds view requires that the Lode porphyry must ha:.-e had » considerably

; REERIN T eV has; of that 1% subireal’ surface

Y stood at & higher elevation than at present, which is reasonsble, ~ The

“|magmatic solutions are supposed to have ascended through fissures to its interw

Section with the ore fissure, and to have formed ‘the vein and ore as thq

descended the ore fissure from thdse intersections. In this marmer the -

solutions were maintained at a high temperature, and accordingly at a high
Mneral-bearing efficiency and solvent power, by the slowly cooling but still

R
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omparatively hot rock mass, This hypothesis has not been supported by point ing
any fissures through which the ore solutions may be supposed to have

scended,

Latef vein formation o
The second and‘ th:er stages ‘c‘x’{a:e deposition-—the'third and fourth - -

erlods of mineralization-which took plé.cé chiefly in the reopened ore
sins md their fissures are less difficult to account fdr on the last
pogoex hypothesis proposed for the primary ore veins, aséum:l_ng that they :

followed the primary ore veins after a reasonably short time inberval.
The second ore stage has been described as corresponding closely
to secondary enrichment, in that 1%t locally concentrated the relatively e o

lean primary ore into commercial ore bodies. This was accomplished by
descending solutions, Svhich from the results they procuced must have been
hot, and seemingly-less siliceocus than the solutions of the primary ores.

The fourth period of mineralization was unproductive fmxx so far as ore

nas concerneds It deposited for the most part only barren quartz and
taleite in the then recently reopened fractures and fissures and perhaps
Ir some pre-existing cavitiss. ‘ SEY e

" - _ . Age of the deposits
From the genetic comection of the deposits with the Lode andesite

.\ Prphyry, which has been referred to the Middle Tertiary or Miocene, it

, follows that the deposits are ¥ilocene, They belong to the large class of

{tnilar deposite in Nevada referred by Lindgren to the Middle of Late

(lertiary, end sleo to the group, mainly of silver depos'ts, in the volcamde -~

g T A oper s o B
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rocks that has been referred to the Miocene by Ferguson,

. Mine water ‘
The water in the Nevada Hills mine at present-is not very siliceous,
In analysis of 1it, 'made by Mr, Herman Harnes for the Nevada HillsCo, in
1914, showed it to contain considerable quantities of calcium carbonate and »

negmesium sulphate but less than 2 grains of silica per gallon,

Other deposits
Besides the deposits already described, there are many properties,
consisting mostly of claim groups, on which several hundred feet or more
’ of work was done, from some of which small shipments of ore were made,
wnd some of which were sq}d for several thousand to $10,000 dollars or
more, They are mostly mﬂ':ly:\.ng and include the following, only a few
of which can here Igocx be described. : : 3
x . Bonanza group : . |
Cedar group
Clipper group
.f" o 2 ' : "Coxey or Goldfield group
| ” | Cyclone group

Fairview Central group
) Golden Crown mine
1 g . Grand Central mine

b,, i | Hallstone group

7“‘. ; : Hot Onion group

; I_da. mine group
Jelinek mine




S ey g
‘ Livingstone group
I.o;kout ‘group '
v Mizpah gine
Nevada Crown mine‘ |
Nevada Fairview or Snyder mine
Nevada Hills Florence mine
. New Yorker‘ group
Ohlo group
. Philadelphia group i
Pyramid mine s R S
" Red Rock mines group - S

(0w seymour Fraction

‘Mizpeh mine

e Location
The Mizpsh mine, formerly called the Austrian mine, is 4 miles south
of Fairyiew and 3} miles south of the Nevads Hills mine (fig, 3). It is

hear the nﬁ.ddle of the west slope of the Fairview Bange, in the upper part
of Mizpsh Canyon, at an elevation of about 5,700 feet. The canyon forms
an avenme of easy approach, though the surrounding topography is rough

and mountainous,
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5 | ; Histoz';v : :
V’::\q' Mineral was discovered on the site of the Miszpah ground in 1906 by
Otto Steinheimer and his brother, of Colorado, who soon convey'ed to each
of two other partners a quarter interest in the"propert.y. Oné _quartei'
vent to Sam Watkins for surficially developing the property and finding
an ore shoot, which, it is aaid, was a foot wide and of considerable .
extent, averaged $21..0 to the ton, and ylelded specimens that assayed as much .
as $10,000 a ton, . ‘
A T0-foot shaft sunk in the vein st the sumit of the mill, 200 feet
sbove the bottom of the qa.nyon; is said to have geen in ore all the way
down ‘and to h:.ve shown the vein to be about 20 feet wide.
Soon after the finding of ore the property was sold for $50,000 to .
Dy Jo Kennedy, who organized the Mizpah Mining Co., of Reno, and endeavored
to sell stock. In the next few years, extending to June, 1911, he did
iorly ATY ke sdditionsl Spyekopment. ok, Mo sins corkaing dhoul
1,600 feet of work (fig. 39) including a shaft and upraise of 200 feet.
“;.Later the property passed to Henry Bartell, In 1914 the mine was e -
exanindd by the Nevada Hills Mining Co. with the view of taking it over,
Wb 4t 1e sald that the company did mot find it sufficiemtly abtractive,
The ore 4s said to run only about $6 to the ton, which is obviously too low
frade to be shipped,
As the surface of the ground containing much of the vein rises steeply
500 £yek abovs the Lloor.of Hike cenyon, the property is favorably situated
for development by a crosscut adit tunnel which cuts the vein about 200
feet in from the portal. The importent claims are the w.zpah and Atlanta.

0n the southeamt the vein has a considereble extent on the Rubie groupe

The production of the mine has been small--not much more than $1,000 e
wrth of ore. :
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Country rock
%e region is underlain by volcanic rocks which have not been divided
to formations, The country rock at the mine is mostly-light-oolbred» ‘
yolite or latitic breccla, which is locally sﬂicj:fied. A specimén of
e rock from the face of the crosscut tunnel, 200feet below the surface,
pears to be brecciated rhyolite, It is medium grained and light gray,
th reddigh and greenish tinges, and is highly altered. It contains
onsiderable secondary calcite, some in large areas, also quartz-calcite
ringers and veinlets and small cubes of hematite, pseudomoxjphic after
yrite. :

e Bliraldsaiion tn the vein occurs in bunches ranging from less
han an inch tip to several feet in extent or diameter, Within .thesé ;
ches the ore minerals tend to occur in irregular stresks or bands,
epending on the character of the openings in which they were deposited,
¢ nineralization occurred after the rock was brecclated and often follows
the quarts cemert matiix, with which it partly envelops many fragments of the
rhyolitic breccia., The ore minerals are mostly dark silver sulphide (argentite
and stephanite?) which kmgiorx begin near the surface and are associated
vith cerargyrite, and a littie netive silver and gold. From the surface to
2 depth of 40 feet the gangue is mostly soft whitish.kaolin, locally called
tale, which contains disseminated grains and specks oﬂ' the dark sulphide
ore minerals,

In the lower part of the ﬁorld.nga on the tumnel--or 4th, Revel and in
the so-called "manganese” winze sunk below it, the ore conﬁe.ins -con‘siderable
Prrolusite and wade A manganese zone 5 to 20 feet wide contains $12 ore
{n places,

The mine seems to contain a fair quantity of medium-grade ore ranging

from $5 to $10 to the ton, which is obviously too lean to be profitably mined
h&dwshipped under present conditions,

Y | BT
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_ The vein ‘
The vein strikes aibout. east and west and dips 60° S. It varies from
to 20 feeﬁ in width and averages about 6 feet, It locally has sheets of
uge on eithﬁr wall, which, especially on the héﬁgl:ng wall side, aizow by »
ckensides and grooves that condiderable post-vein movement has takenm
ace, Several small normal faults of steep westerly dip are exposed in
he mine, ;ne of which has offset the vein about 10 feet as shown in the
ast drift on the Lth level (fig. 38). The croppings of the vein are not

ontinuous but locally stand several feet sbove the surface. They consist
hiefly of whitish quartz and silicified rhyolitic breccia. ihe vein is

pened to the depth of about 265 feet, on five Ymwmik=kx levels, as shomn in
gure v 38, It consists m&nly of hard whiﬁe quartz, mostly fomed by replace;-

ent, and silicified brecciated rhyolite, and parts of it resembles a replaced
recciated dike, It is locally vuggye. A considerable portion of the vein Ll
d ore shows the peculiar structure of the quartz and adularia replacement -

e pseudomorphic after calcite,

. Grand Central prospect

The Grand Central prospect is situated a third of a mile northwest
of the Mizpah mine, approximately in alignment with the Tom Boy and other.
prospects a few hundred yards to the northwest, It ‘was discovered im
Jamuary 1915 by J. A. Na.ve,‘ by whom and Henry Bartell it is owned,

The geological and mineralogical conditions are similar to those
& the Mizpah mine, in that the country rock seems to be a rhyolitic flow
breccia containing disseminated minute cubes and grains of pyrite. The
Principal surface showing is a ledge of silicified rhyolitic breccia and
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quartz 100 feet long byvl’.o feet wide, standing 5 feet above the surface,
fhe most important part of the showing is a strip 4 feet wide, which is

in part crudely banded with fine-grained vuggy comb quarts, and contains .
in places streaks and mimx disseminations of daric éilvexs-mxlphidg ore minerals,
such as argentite and stephanite, It is said to be mostly ore running ;aboﬂ :

§45 to the ton, and from it, at the time of the writerfs visit in 1916,
the ormers had just. quarried gnd shipped 2-1/2 tons of mostly silicified
ore that ran 48 oz, in silver and $11 in gold to the ton,

From what is revealed by meagre development work, which comprises a
50-foot shaft on the northside and a 40-foot, crosscut tunel driven-
on the lower side of the outcrop, \‘:the‘deéositv does not seem té have .

contixmity in either horizontal extent or depth, _ ; f_' R b = -

Bié Ledge : or J elinek mine

‘Location

The Big Ledge or Jélinek mind is about 4% miles south of V'Fai‘rviel'l a.'ndv
2 half mile south of Mizpsh mine, dn the south side of Mizpah Canyon,

History :
Mineral on the pmperty was first discovered early in 1506 by '

John Horgan end R. L. D'Arcy. The discovery wae made on the eastern end
Of;the property, where fhe veins are most deeply eroded by Mizpa.h Oe;mu.
In l(ay of that year the property, consisting of the five original ‘claims,
s purchased from the diwmomrkws discoverers by W. H, Davis, who in 4pril
1909 shipped from it 3 tons of ore rumning 94 oz. in silver and $23 (old
Y!;ues) in gold to the ton. By 1913 more than 20 tons of ore is said to
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28715 yeen shipped. Later in 1916, W. M. Jelinek of Goldfield became the omner

v}
g

che property, and in September 1918 he shipped 6 fions of ore that ran L7 oZs.

180 Hiver and 831 in gold to the ton,.

*"*‘”%«fq At the writer's visit in 1920 the property was comprised 1n a belt about

es ;‘:ﬁ'!. mles long by 1/2 mile wide and consisted of 10 or more claims, the most

03 “4tant of which are shown in figure 39, with the camp located in the westera
%0 lof the property. On the north a.ndv on the south the group is joined by other
24, ey groups, some showing veins or considerable mineralizations some of these

71, | are owned by Mr. Harris, a ploneer prospector in the district. The Jelinek

$00T-berty then contained about 1,000 feet of work, mostly in tunnels and drifts

~oflF Ahe eastern end, overlooking Mizpsh Canyon, Machinery was then being put
mlélflace for doing 5,000 feet of development work, Fuel oil and gasoline were
o the source of poweri: In 1928, it was said that about 2,500 feet of develop=

b work had been accompiished.

Country rock
4Lz The topography is hilly and more or less rough, with a relief of sbout
feet, but the property is not difficult of access, The country rock »

hisgs of siliceous lightncoloi-od volcanics, mostly rhyolite or quarts latifé.

g oy pecimen of the rock from the westéfn part of the property, near t;he cross
my m et the northeast corner of Big Ledge No. 4 claim [figure 39) proved when
m; ed microscopica.lly to be a soda rhyolite, It is a light-browmn medium-
e '&lned vesicular flow breccla containing angular fragments of lighter and 4

p'n.rc e

on Fer rocks, It is about 80 percent cryptocrystalline groundmass, in which

( l‘& few microphenocryxts of orthoclase, albite—oligoclase, and qua.rt:, emall
éJLJ )
» ts and other forms of hemstite pseudomorphic after pyrite, and small foils of

‘e altered to bottle-green chlorite, 2ll in flow arfangement. There 15 also




oot considerable heisingerite, & hydrated ferric silicste in golden yellow

, small erystals and 'agyregatea, ‘associated in places with the hematite.

s silicifie;d rock together with quérts forms a boldly cropping cross reef of

in several hundred feet in extente - e ki

Nine hundred feet scutheast of the above locality, near the middle of Big ,
e claim Nou 2, a dull-gray siliciffed rhyolite tuff, forms the hanging wall
¥ the vein and strong bouldery crdppinga. The rock is hard, £irm, crudely

knded, and moderately porphyritic, with a few small phencerysts of feldspar and
z» Under the microscope itis seen to have a greenish glassy base and to
# very similar in composition to the specimen just described.‘ A little epidote
present, and some of the albite and chlorite i3 bent or flexed by dynamie

In the workings a few hundred feet to the east of this last locality
Ko hanging wall of the vein consists of a buff-colored medium- to fine-grained
rently sackweldoro: yxkakdrdx waterlaid rhyolite tuff which may belong ¢o
¢ lake bed tuffs near Fairview. . _ :
; On thé eastern part of.'the property, for instance at the workings ovex;-
foidng Mizpeh Canyon, the rock is similar to that near the middle of Big Phmrtys.
:Nge No. 2 6laim, described above, except thﬁt it has a more brownish or pufé].‘l.ah
B8, East of Mizpeh Canyon the same rock extenda in full force up the mountain
R“’Pe and forms steep cliffs facing the canyon.
| The rhyolite is cut by a prominent sheeting, which, e.g. on the Big Ledge

b _Eﬂm 2 and 4 where it is well exposed, strikes N, 75° E, and daips 80° south, '

)

-

by a less prominent sheeting which strikes sbout N, 20° E, with nearly
ttical dip, On the east, mear the middle of the Big Ledge claim, a

g

feeting which corresponds in strike to the one first described dips 80°

m&r&w

AR




itk

=

PR

v

-5 ' - T i (2) A 3 ¢ -

the north :!.nst.ead ot to the south; the 20° difference in dip may, hovrover,

esent & local disturba.nce. The rock is also cut in places by dikes of .+

Zolesite porphyry, as on the eastern part of Big Ledge No, 1 claim and in _the e

.

s workings on Big L’edge-No; 2 claim (figs. 39'; and 40).

Ore deposits
General features

The mineral deposits are silver-gold deposits contained in or aaaoeiated

Ihtwo or more veins found in the rhyolitic rock. They are characteriatic
; the silver-gold deposits occurring in the Tertiary volecanic rocka of the

&

Yplaces where the vein croppings pinch or vanish the course of the veins

i‘est. The yeins dip for the most part steeply to the south, They vary
: 2 %o sbout 20 feet in width and their position on the surface is for the
part well marked by bo“ld croppings of the veins themselves and of silicified

Il rock, locally standing 10 feet or more above the adjacent surface, The
hcification of the wall rock is mostly on the south or hanging—wa.ll side, o

{ fissures continues to be well marked by & prominent reef of the cilicificé;
11 rock. ‘ ' ’

The veins in large part at least occupy fault fissures, but the
%;oaita also include replaced adjacent wall rock, They are composed

PD.LY of veln quartz, calcite, and fragments of silicified and repla.cod\

7

21

e uwp of radiating blades end rhombohedral forms. The ore is mostly

: 'rlite breccia. Associated with the quartz is considerable adularia, and

Places this quartz-adularia phase of the gangue has veplacod calcite, after H

:hch it is pseudomorphic, as shown by its meshy and fan-shaped structure,




but mch of the quartz is relativcly fim and ha.s a

and easily broken,
enish hue, being of a type that in the Oatman and othér districts in the
thwest commonly constitutes good ore.

The ore minerals ‘are mainly dark silver sulphides, mostly argentito and

hantite, occurring conspicuously as small bodies and specks disaeminaf.od

the whitish quartz-adularia-calcite gangue. Cerargyrite and gold are

wlly associated with these eulphides. The ore is said to average about

) to the ton, of which about $7 is in silver and $3 in golde -
The depositx represent two or more periods of minerallzation, The ore’

ru to have been formed by hot ascending solutions of magmatic origin
b

circulated after the eruption or imtrusion of one or more members of the
rlcanic rocks, The ore minerals and silica were carried by solution that

MWOSitEd the ore minerals while partially replacing calcite and rhyolite b"ae“ S
th qué.rtz. Though the veins contain fine-grained secondary calcite, moat of

—

 nineralization,

R Big Ledge veln ‘
The most imporha.nt of the velns are the Big Ledge and the Big Lédgo No. 3.
4 Big Ledge vein, the pioneer vein of the camp, lies in the east-cemtral
(it of the property and has a length o; nearly 3,000 feet. It extends from

pifer Mizpah Canydn west-gouthwestward almost entirely through the length
f the Big Ledge and Big Ledge No. 1 claims, and near the end of the latter

o} Joins the Big Ledge FNo. 3 vein at an angle of about 40° As neither

b caleite present is believed to be primary or to belong to the pre-ore period i




of

‘i’ B. end dips about 80° S. or stands vertical. It is well marked by - —
fal : R E

a9 ?tzpa.h Canyon slope, at sbout 200 feet above the canyon, to the depth

iz the vein all the way. The vein looks fairly good. It is from
L 20 feet wide and is more or less crushed, Xt contains considerable «
Tl rable looking greenish quartz and about 12 percemt of calcite,

~hhe trend of the vein, did not find the vein, from which fact, together

B of its eastern part, however, on No, 3 claim, dips 80° to the north [figs. 39

i 2, b (2) o 83 Vg i: i e

pings almost throughout its course. It is opened mainly on its east

;about 100 feet by a tummel and shaft, There are falrly good showings
-these workings, from which considerable rich ore is seid to have been ’
mced. The tunnel, which is 200 feet long and extends beyond the shaft,

A lower and shorter tunnel, driven from near the bottom of the canyon

surface indications, it is inferred that the vein is faulted off about =~ =

fest above the canyon floor, A prospect opened toward the western.

of the Big Ledge claim shows that the vein there also carrled good-looking

' . Big Ledge No. 3 vein
The Big Ledge No. 3 vein lies in the southern border of the propefhy, _
an extent of more than 4,000 feet and‘ is slightly curved or concave tmrdt-i ; :
south, Its middle part, which is its best part, lies in Big Ledge claims
: 2 and No, 3. It ebrikes N. 70° E. and for the.most part ;dips 70° and 80° S,

10)a

In 1920 the vein wag' opened at several points with good results, especially
b west of its junction with the Big Ledge vein where the croppings are

fually strong and the ore seems to be unusually good at depth., Here the

2, 6 feet or more in width, is composed of good-looking quartz and is
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8ot strong bouldery croppings.
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“bpenied on its. hang:l.ngumll side by 15 feet or silicified rhyolite tuff

The tuff, as shown in the lower tunnel,

derlain by andesite, which in depth forms ‘the hanging walle © ' R

i e

2 Outlook :
h Judging from the cha.racter and. compaaition of the veins and their :

flarity to productive Veins of their class, the Big Ledge vein and the
dle part of the Big Ledge No. 3 vein probably exbend to depths of at least

fral hundred feet and contain a fair quantity of comercial, ore.

Nevada Fairview or Snyder mine
The Nevada Fairview or Snyder mine is 6 miles south of Fairview, at

felevation of 5,450 !'eet. It is in Shyder Gulch just below the point at

ch it forms a ateep-walled box canyon (fig. 32).

The deposit was discoVered in 1906 by L. H. Bartholomew at the pla.ce |
Bre 'Ro. 2 tumel was later driven in the north side of the ca.nyon. It was
fn optioned by Grant Snyder, who iit.h his brother William incorporated
[property, comprising a gvoup of li claims, as that of the Navada

rview Mining Co., a subsidiary of the National Development Co., with

ce of 20 men who worked the property for 10 mont.hs without interruption,
"{des the ore produced at this period the property is said to have made
fair-sized shipment in 1910, The property conta.ins sbout 1,200 feet

{ wderground work, which is mostly in two adit drifts or so-called

: fnels and a shaft at the site 6f discovery.

PRI pay -+ ERm- v ¢4 M (VS SRERE S s S e

rdquarterg at 25 Broad Street, New York City. The company soon employed a
r




g §
: | .
k . -
/

. [The country‘ rock is a tuffaceous quarts latite, At the mine it is faulbed,

L‘_q4

uoiled, shattered and silicified,
obrithe vein strikes about N, 20° E. and dips for the most part steeply

ey }e east. It is associated with what seems tobe a fault and a prominent

of silicified rock (fig. 32). It consists largely of quarts, yrhich ha.g
© Jeed brecciated rock and calcite;  Sulphides are said to begin at about
00-foot level and that the ore is said to be better there then near the

’ ’lce, probably because of leaching by descending percelating waters.

*“IIn the south adit drift or Tunnel No. 1, which is 325 feet long and

ins a depth of about 250 feet at the face, much of the vein is said to

7 ore shoots ranging up to 2-1/2 feet in width, with the ore running

4410 to $100 to the ton. At the time of visit, however, in 1913 the

jel roof showed only altered reddish gray gouge-like material containing

o 't;'-iirz;egtﬂar stringers cff__ erystalline calcite, It showed no regulu: vein
my good indications of ore. In the last 80 feet of the tumel the

o fd is bouldefy and blocky. The dip of the vein wherever seem is :
g PP westerly,’ and for short distances only there is a fairly well-defined.footwda).

v

' Tumel No. 2, starting on the discovery site, runs northward 125 feet. It

spifriven on a gbeeply eastward dipping fault plane, at th4 eastern edge
2 worn down vein 20 feet wide. The vein is deeply eroded, but on either
of it the siliciﬁ.éd wall rock stands up boldly .t.o a height of 10 to 30
# For the first 70 feet the tumel follows the vein, which iz 240 6
v wide, consists mostly of quartz, and for most of the diatance( named
«ft1ins an ore body 2 feet or more in width. At the portal of the tunnel is a
B 100 feet deep, the first 60 fee§ of vwhich is mostly in the same vein and
'Ydy as the tunnel, At this depth the vein dips eastward away from the shaft,




3 oy mas Tunnel No. 4, from which a winze was sunk 130 feet from the poz_'tal.\

- ped is a chamber on the east or hanging well side, and the roof of the

~.jre produced must therefore have come mainly from the shaft,

b —¢obh

i_;e vorkings are said to be nearly all in a white quartz vein 10 to 15 t°°£:j'

e e PR T T T TR Sty R e KRN e
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clit was later recovered by & crosscut on the 100-foot level and explored there
L0 feet of drifting and an upraise. The shaft was timbered and equipped with .

‘p-horse winze. In nearly all of the tunnel and shaft the ore is said to
mn $40 to the ton, with some very rich streaks. The only place found,

) t'er, in thisn examinat#.on of the tumel from which ae could have been

15l shows only altered gray. and brownish rock and gouge—lika materia.lo

jj fbout half a mile northward up the slope from the workinga in:the = <=

! ‘ )

e, - Just deseribed, .and 400 feet higher, the vein crops out boldly for a
bnce of several hundred feet, It is opened here by & 300-foot adit dritt

.| containing en ore shoot that is several fect wide in places and thet
_ped more than $20 (at gold and silver prices then current) to the: ton,

<
= N %

. {streaks of very rich ore on the foot-wall side.
, The tunnel dump, which is 1e.rge and seems to0 be representative of the

Imaterial, consists mainly of replacement quartz pseudomorphic a.ﬁ'.or

_1te. The better portion of it constitutes ore. The whole forms a

rkahle mixture whose materials range from coarsely crystalline calcite Y

_ fonorphls down to dense quartz. It affords the-best example of this typé of
cement seen by the writer in this part of Nevada. Much of this gangue
re, especially the finer and more silicified part, is stained and

M with black manganese oxide, with which the silver and gold minerals =

id to be closely associated. The worn condition of the ore bin and '
i road indicates that ore was shipped from this place.
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. Nevada Crown mine

The Nevada Crown mine, known also  as the Gold Crown and as the Port -

:ud Sampson, is nearly 8 miles south of Feirview, on the north side of

R

om Cenyon or Downeyville Pass, at an elevation of 5,400 feet, and is
ury of access (figs. 3 and 31), It was discovered and located in August 1906
'y ¥, Ho Port, Jo We and M. L. Sempson, and W. H. Welker, and was worked

s el i

i4ermittently wntil 1909 by a force of 12 men. The property comprises a
goup of 12 claims. It is said to be owned by ¥m. T. Morgan and Wyman Moore,

RIS

=bers of the Schlitz Milwaukee Brewing Co. It 1s developed mainly by a
{0-foot tunnel running N. 35° E. and a 250-foot shaft formerly equipped with

e B R B B

'txasoline hoist. Unfortunately, the mine was locked end not enterable at the
tine of visit, so that no underground examination could be made,

The country rock is a medium-grained greenish-gray andesite, similar

' that at the Nevade Fa.irview mine but not pyritic. It 1s highly

{cloritized and silic:u'ied, however, and presents several diverse phases.
({1t s much crushed and is cut by sheeting with a steep southerly dip am by- s
B()b-west dikes of a younger andesite, which weathers reddish (fig. 31). '
p Libouh half a mile northwest of the mine, at an elevation of about 5,150 feet,
‘?ihe andesite area is crossed by an east-west belt of pearl-gray, dense andeoite,ﬂ
p ’*i‘ich seems £0 be a dike. A short distance farther northwest the country rock
‘fidesite contains bec).s of andesite tuff dipping gently southward.

At the shaft, -2,000 feet northeast of the tunnel, there crops out an
fon-gray fine-grained laminated quartz schist belonging to thé pre-Tertiary

Afrmplex, This rock dips gently xmmocx morthward into the mountain, underneath the
4 ®desite,




‘e mine is probably on the same general north-south zone of mi:;eralization-

Nevada Fairview mine. Many encouraging prospects are said to have been
n tlhe proi:erty, most of them running high in silver and gold and some
containing much free gold. The most important of the showings was a

quartz vein with a rich ore shoot on the henging-wall side.
ne long tumnel dump, consisting mostly of altered andesite, contains
tic aplite, regarded as pre-Tertiary, and some fine-grained greasy=
ed vuggy replacement quartz, which probably occurs in the form of
c.stringers rether than as a veéin, Some of this same class of
al, however, seen at the house contains silver sulphide ore minerals
obably. also gold. :
Theexposures of the quartz schist on the ground and the nearness of
ne to Slate Mountain on the south are regarded as evidence that

vering of volcanlec rocks thins rapidly southward and is too thin

property to contain ore in depth, and, as veins in the volcanic rocks

seems to be no hope of finding ore in depth on the property. It may be
however, that the monzonitic aplite of which frégments occur in the

ed nearby. ZLhese geologic conditions would seem favorable for ore deposition .

»p;'e»'rertiary rocks, but it has not yet been proved that they actually
ed in ore deposition,

e Revenge group, about a mile north of the Nevada Srown mine, is

y Harry Light to present a good showing. 3

éver, in this district, been found to extend into the underlying rocks,

| dump 1s probably intruded into the calcareous quaptz schist exposed at
ft and possibly into limestone also, though no limestone has yet beem

i e s 2 b 3
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 CARSON SINK AREA, NEVADA

By
F. C., Schrader

Wonder District (1)
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+ Wonder District

. Location -
The Wonder district is about lO miles northeast of the center of the
area and ‘about the 'same distancé southeast of vthe, center of Churchill County
at the south end of Dixie Valley and in the lower west slope of the Augusta
lange at an elevation of about 5,700 feet;' It is about 40 miles direct and
57 miles by road, via Sand Springs, a little south of east from Faldkon,the
nearest supply point, on the Hazen-Fallon branch of the Southern Pacifiec

failroad, and it is about 12 miles north of the Lincoln Highway at Westgate, |

fige 3 L : " ,

History

Wonder has been the most active and steadily productive district in the

(arson Sink area., ' The first discovery of mineral in the district was made

in 1906 by Tom L. Stroud, a lone prospector who came hither from Fairview

18 miles distant with only a blanket and what little food and water he cotﬂ.ci
' pack on his back, He was attracted by the light color of some of the exposed:_
: rocks that are conspicuous from a long distance, fig,' 5« On March 18 he made
 the first location which he called the "Lost" claim and is now embraced in t"x

. "Stray Horse" group. A few weeks later on April 7 he located the Dickey V or

ik siiba i

famous Jack Pot group of claims, and subsequently in company with Re L. Df,Arcy

he made still other locations., Others who soon visited the district were

. Frenk Schulty, R. S. Smith, Charles Lamb, and William Mays. ;
Samples of the ledges discovered assayed at Fairvie:r/ afe reported to
: 1
have run as high as $1200 to the ton in gold and silver. News of the

—

1/ Parker, T. C., The new Eldorado of the West, The Salt Lake Mining
. Review, Vol. 9, No. 3, p. 20, May 15, 1907.
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rike soon became public, and the Wonder stampede began. The rush from Fair--

g7 started May 28, Many who could not procure even a burro came on foot.

on ground was staked in all directions, and the Wonder townsite 9 blocks

ong by 4 blocks wide was located and surveyed. With only surface discoveries

ut 1ittle idea of the nature and value of the ore was gained until in June.
evertheless, many original locators, more it is 'siid than in any other
istrict 3.n Nevada, sold their claim interests for handsome fortunes.

In September, claims which had been located by Mays and associates on a “__; e

¢h strike on Wonder Mountain were optioned by J. B. Daniel, mining engineer, :

ho interested with him certain Philadelphia capitalists, mo@whom were

everal directors of the Tonopah Mining Co. These parties formed the Nevada

imder Mining Co. whilch became the mucleus, life and longevity of the district.

he Company took the property over at a consideration of $300,000 and 400,000
thares of the stock having a capital of 1,500,000 shares of $1 each, The

issue of the first block of treasury stock at 50 cents per share and its

rapld rise to $3.50 on the Philadelphia market aroused public interest in

londer, and many of the properties were soon capitalized for a million

dollars or more.

The towvn of Wonder, fig. 6, was built and the princ:’n.pal boom occurred
in 1907 and ended with the financial panic of July to August of that years

Among the many buildings which soon sprang up were a half dozen stores, a

large hotel, two banks, and a $14,000 club house. The promise of the district
¥as 8o great that many of the most successful mining men of the west soon
acquired interest in it, and by April 1907, it is estimated that more than
{2,000,000 had been expénded in the district. In May the district had a
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T} cents a pound respectively.

[Toward the close of August the population had decreased to 800.
J2intly ground was taken up on the more promising prospér:bs and developed

‘aimore rational manner. WMany of the more promising properties were soon

4 —‘\
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ion of 1,200 people, of whom 300 men were at work in the mines and

“gctse Supplies were freighted in from Hazen and Fallon for 2 1/2 cents

Lumber in VWonder sold for $72 a thousand.

which was hauled from Horse Creek, the nearést source of supply 7 miles

P

north, cost $6 a barrell, fig. 4A. ferrel

“lother thriving townsites were‘, Hercules, 2 miles north, ahd Victor, 4 miles

“west of Wonder, fig. 7.

Sub=

over by mining companies or mining men of experience and means, with

“Fesult that by 1908 the Nevada Wonder, Jack Pot, Spider and Wasp, Vulture,
1C: ’hbnder, and Capitol Wonder companies.were working in good ore. Of these, :
2¢levada Wonder had 5,000 sacks of ore ready for shipment, the Hack Pot 1,000,
dSpider and Wasp 1,600, and the Vulture had shipped 16 tons. Fully 30 other

5Lerhies were working on ore bodies or prospects assaying from $2 to $50

e ton.
By 1913 the 'district, especially the town of Wonder and the larger mines,

supplied by the VWonder Water Co. with water brought by pipe line from

“eh Creek, 6 1/2 miles to the northeast, at 75 cents per barrel or $1.50

1,000 gallons, in large quantity for mill use etce

Also in 1911 the Nevada Wonder Mining Co. constructed a private 10-mile

.

ter pipe line from Horse Creek Ranch, 6 1/2 miles to the north, which amply

‘%plied its needs for mining, milling, and domestic use. Also under a
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rect with the Pacific Power Co. the district was being furnished with

t.rif: power and light for mining, milling, and domestic purposes, the ]
tricity béing brought 130 miles from Jordan near Bodie, Mono County, Calif, 1

Crude oil cost 16 cents, distillate 26 cents, ;.and gasoline 42 cents a
lon. The principal producer of ore was the Nevada Wonder Mine, which
rated steadily with a force of 54 men. ‘

From 191_1 to 1919 the history of the district is essentially that of the
ada Wonder mine.. This mine holds a remarkable record for 8 years or more
steady production during that period, in which it was almost the sole
port of the district,

Topography g
The topography of the district is 'hiliy to mountainous and in part

ggeds It is essentially‘the type produced by trenchant erosion in an-arid -b; =
gion of deformed Tertiary volcanic rocks that were depcsited mostly in flowse
is well expressed in compact form in fig. 3, and more in detail in fig, 7,

d in figs. 5 and 8, photos. It trends nearly north and south and is drained

orthward into Dixie Valley principally by Hercules Canyon which forms a

tural thoroughfare through the eastern part of the district on either side

f which the surface is more br less rugged. The surface in general declines

orthwest into Dixie Valley while on east it rises into the Augusta Range, which,

mles to the northeast, culminates in Mount Grant at an elevation of 9,000 teeti_.» _

The relief is about 2,750 feet with the surface ranging in elevation from L,250
feet on the nor£hwest to 7,000 feet at Twin Peaks on the southeast. Beginning |
‘n the north, important land marks on the east are Queen Peak, Wonder Mountain, :
tnd Twin Peaks, and on the west Dickey, Porphyry, Camelback, Driscoll, and

CPOWn Peakse
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In the southwestern part of fig. 7 on the slope descending from the
J0¢i(amel Back Peak;-Crovm Peak ridge westward toward Dixie Valley the to;ﬁograph.i' :
“3is systemleés and intricate, It is composed of rhyolitic to andesitiec

laves difficult to distinguish and map.

P

The accompanying topographic map, fig. 7, was made in antiéipation
“fof its use for detailed geologic mapping with the attempt throughout this
part of the work to distinguish areas of different phases of formational
bsviunits in the volecanic rocks of which the district is composeds As will be
explained in the following description of these rocks, however, the rocks
i0GGfare practically all rhyolites'and the local wixxkiwms variations of color
and texture which it was at first attempted to trace and map are probably
of no valué or important significance.

The topography shovn by the map serves a very useful purpose for the
i interpretation of some of the major faults of the dist.ric'b.‘ 'Thef;_map
'v serves as a base ypon which to locate the more important mines a.nd show
)}xtheir situation and accessibility, also for the location of the rock
specimens which were collected including those which have been examined

reroscopically, and upon which determinations are here given .

2/ The map was made with a 15-inch traverse planetable, 6é-inch .
~ lopen sight alidade and aneroid barometer, the U, S, Mineral Land monuments
ouLotfon Queen Peak (No. 191) and on Driscoll Peak (No. 196) were taken as ends
 {of a base line, the length of which has been determined by several mineral land
gosiiisurveys, The field work of the present map was plotted on a scale of 2 inches
s tquals 1 mile, and the relief sketched in contours of 50-feet vertical inter-
t o =%¥val,
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Geology

Excepting a few patches of alluvium deposits .or wash the district is

rlain essentldlly by a complex aggregate of volcanic rockse The dis=-

ution of the rocks is indicated on the accompanying map, fige s .

Sedimentary rocks

Pliocene lake beds

Humboldt formation.e-Just beyond the north limits of the district map,

» 7, the alluvkum deposits rest on eroded sedimentary lake beds of

faceous sandstone described under the Humboldt formation pe (G)=l5.

Quaternary alluvium denosits

The alluvium deposits of the district consist of Quaternary..gravels',"
us, and silts accumulated in low places and at the foot of slopes, On |
e west and northwest they merge with and form a part of the Dﬁ.}d.é Valley
. Within the district and the limits of the map they rest esserrbially
the eroded Tertiary volcanic rocks.

Igneous rocks

Tertiary volcanic rocks

General statement.=--The Wonder district is underlain almost entirely
volcanic
a rhyolitic complex of Tertiary/xddommiw rocks, which is the southwestward

ntinuation of the formation which the Fortieth Parailel Survey mapped as

3
yolite Lo the south limits of itse map, which coincides with the north

3/ Fortieth Parallel Survey, Map 5, east half, 7 : o

dge of the VWonder District map, fig. 7, on Par. 39° 30, - ' g
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The rhyolites are the volcanic equivalents of the granite, having
been produced by the consolidation of the granite magma under volcanic
rconditions:. Tﬁey are highly acidic containing in most cases free silica
Hin thé form of quartze. | y
In the district the rocks have a known thickness of more than 2,000

feet and probably a very much greater thickness. They, in generel, ;re

similar to the Tertiary volcanic rocks found elsevwhere in Nevada, but they

are s0 inherently structureless, deformed and altered that, in most i »
; instances, their relationship and mamner of deposition can }xot be deﬁnitely 7‘
i determined, Besides being much faulted, as is shown by scarps and other
topographic features and by slickensiding, brecciation and gouge associated

with nearly all of the veins, they are also extensively altered, mineralized
(and discolored hydrothermally and otherwise. For instance, in the western : i
jpart of the district, abouf L miles'west of Wonder Mountain, occur four
north-south belts of altered kaolinized rock, chiefly VWonder rhyolite.

¢iThey follow lines of lower gaps in the topography and have been extensively i

prospecteds They probably represent a fault zone part of which is shown

in fig. 7, map.
Also approximately the middle part of the district is crossed by

~{several east-west lines of light-colored spots or areas constituting zones ' i

0 hear which at first were thought to be light-colo;'ed rhyolite but which
riexamination shqwed to be areas of zones of hydrothermal alteration. They =
seem to podkm mark lines or belts of fracture or disturbance along which

interruptedly hydrothermal alteration took place, Similar appearing zones

rd¥ere seenv to be present in the Stillwater Range directly arross the Dixie e .

Valley but were not examinede
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0f the several fault systems, the most important trends with variations

)

I a northwesterly direction with its fissures containing nearly all of the

n:kins in the district the most of which are indicated in fig., 1l. These

lults mostly dip to the northeast. Other faults are shown &n the map,

ige 1lo

| The.valley of Hercules Canyon for the most part seems to follow a

1y ault, as does also the South Fork of Stray Horse gulch and the foot of the
"teep mountain slope at the eastern edge of the town of Wonder, with both
?:‘f vhich features the scarp forming the fmxk west face of Twin Peaks to the
outh}is in alignment, suggésting that these three features .are' probably
ELl og‘ the same fault,

S4 £y :
On the uppermost slope of the Camel Back Peak-Driscoll Peak ridge a

> early north-south demarcation line of the topography extending a m;l.le or

“Akore a;ong the foot of the steeper mountain slope and passing just above
“hhe Ruby shaft seems to represent a fault with upthrow on the easts Just =
" Jest of the line streams of moderate grade and low divide steepen abruptly
_limd are entrenched in narrow gorges which are difficultly passable for a
{' orse, Just northwest of Driscoll Peak the line is one of contact bet;vreen
darker rhyolite on the east and a lighter one on the west, and many |
¥ rospects have been dug along it north of Driscoll Peak and along the
““lest, flank of Samimx Cemel Back Peaks

There seems to be more or less faulting all along the west front

M the Augusta Renge. One foult systemtrends a little west of north.

““Just east of the Nevada Wonder vefn it includes the so-called Vonder

2

‘fault which 30~ to 50-foot wide in places contains tabular sheets of

+8liced or crushed rock kaolinized gouge end rhyolitic breccia up to 5 feet
KX
°r more in width. ! _ oo ¥

i
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The rocks and veins are also cut by a post-mineral cross jointing

-

rfwhich trends N. 70° W, and dips steeply to the north as shown in the

oy Nevada W‘dnder>mine. ' ; : m‘
h 5 Faulting or crustal disturbance has conti,nixed intermittently up to \/
L(.z'{‘the present time, some having taken place in the mining life of the district, '
as follows: One night in December 1906, prospectors and mining engineers

1iin the district, parficula.rly at Hercules, and sheep herders in the surrcupd-

..ling region were startled by pronounced earthquake disturbance which pro=-

<
€y

»,fduced among other fractures a north-southerly rift or fissure 3 miles or
o:imore in extent, (which for convenience of reference may be referred to as
r1:the Gold King-Ruby fault)s The fissure lies just west of the middle of
the district and as indicated on the map, fig. 7, and fig. 11, is known
on| to extend from a point géyond the Gold King ground which it crosses on the

-inorth, southward across the Quartzite and Ruby ground to a point 1/4 mile

Ll
(6]

:f southwest of Driscoll Peak. As seen by the writer in 1911 at several poknts

5]
0.

il the course of the fissure is marked by an open cleft or crack 3 to 5 feet

Q]
L3

brizjvide, particularly in alluvium, which in places was still open to depths
toil} of about 5 feet at which points it had become infilled with earth and

- of slide rock debris (on the hill sides) and alluvium (in low places).

Top In places the rift is compound, as shown in the lower loop of the

, (uartzite road, where it consists of a detached 'longitudinal fault block
3to 4 feet wide contained between two open fractures,

% The fault in the Gold King tunnel is thought to be a part of the

]

2yl flssure, from its alignment and that of a line of overlying excavations

+1| fade by burrowing animals and other features e:cbénding to the south,
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interesting feature ’of the fault is the curvature of its course. The
elback Peak mountaih mass lies in direct alignment with the northern
of. theﬁfault , which, however, as it approaches the mass curves gently
estw;-ar;d thence éouthward along the west base of “the mountain mass £ollowing
sparently the line of least resistance. W~

As there seems Bo be no report of this disturbance having been felt
t Fallon or other surrounding eettlements, it is inferred to have been
omparatively 1ocal to the Wonder district and vicinity and with its
picentrum probably within the district. It was probably caused by a
inor slipping &nd adjﬁstmept along an earlier fault, | {0,
At the time of the Pleasant Valley earthquake of October 2, 1915, &t
which extended over all Nevéda and westward to the Facific Coast, campers
sleeping on the ground at i‘londer and at Westgate 10 miles to the south
report that they experienced the feeling of having the ground "jerked"

from under them by degrees, but so far as learned no rifts were opened

in the Wonder district. In Pleasant Valley and vicinity, however, near

the center of disturbance the quake was so severe that it toppled over

thimneys and railway water tanks, opened up fissures 12 feet wide and
produced fault scarps having a vertical displacement of 15 feet. It is

described by Professor Jones of the University of Nevada.

L/ Jones, J. Claude, The Pleasant Valley, Nevada, earthquake of !
October 2, 1915: Seismologicel Society of Americe, Bull. 5, pp. 190-205,

———

The most of the rocks, though they include tuffs, breccias, etc.,' are

believed to have been deposited as flows, but only in the few following

localities were indicstions to this effect found. % 7
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the northeast part of the distfict., as seen from the west in bright
oon’ light, the uppenﬁost ‘slope of Queen Peak presents the appearance
ng composed of alternately hard and soft flows dipping géntly east~
The more prominent or outstandiné part of the'; flows form low ridges
ngated parallelf knobs known as the black rock knobs of Jack Pot
extending up to Queen Pezk,

Also in the southwestern part of the map on the western slope of the
Peak--Driscoll Peak Mountains the harder layers of successive lava
outcrop as ledges like sedjmentax;y beds, with a distinct ti]:t to the
and northeast, The lower slope is made up of a pale-blue—wéathering
te. 'About two-thirds of the way up the slope is a massive outcropping
of volcanic bfeccia showing the same tilt. Overlying this rock is
porphyritic rhyolite. Two nearly vertical dikes of white rhyolite
all of these beds, with approximately east-west trend.

Likewise in the; southern part of the Driscoll range~the part extends
beyond the limits of the map, fig. 7. The rocks ,as/&l:g exposed

s of thin beds viewed from “Chalk Mountain indicate,are seen to dip

1y northeastward toward the Fallon-Wonder road. The upper portion

he flows, several hundred feet in thickness are dark brown while the
erlying ones, constituting the major part of the section jare ligh;‘,
Also, 3 miles to the east in the main part of the Augusta range

WTle

rocks have the same dip as noted later on p./0 at the ¥Wolverton

specte.
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Thirdly: In the southeast part of the district from a westerly view

“n bright afternoon light, west Twin Peak presents an escarpment cliff

o "

o ;ttered”by nearly vertical jointing, the upper 500 feet of which appears

whihe of a distinctly lighter yellow weathered .color than the lower, which

>Lslyys a darker reddish brown. The line of division is nearly horizontal

| the west face of the cliff, and may represent flows of which the

fintain is made Upe Near the base of the steep slope prospects are

e bluish-white beds supposed to be the fresher rhyolite, 2 F

Lo pened in th

Bwipssibly cdnsisting of dikes or even an underlying flow, which appears to
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“p younger than the Twin Peak rocke

From the foregoing observations and mine data the following provisional

2p:Fok gé succession of the rocks arranged in their natural columnar order has

Mk 1 7 g 2

to been made out. They were deposited chiefly as f#wiw flows and were Sub-

‘gequently sliced into séveral emsmore longitudinal zones or segments by

1 Il it s il st

horth-south faults, and tilted toward the east.

Basalt ?

Andesite

Rhyolite (Extension rhyolite)
Rhyolite (Dickey Peak)
Dacite (Alpine dacite)

Rhyolite (Wonder rhyolite)
Wionder rhyolitee~-The oldest rock in the district. and by far 'l;he

v avundant (of the Tertlary voleanic rocks) is the Wonder rhyolite,
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IT hder mine. It extends nearly all the way acorss the middle of the map,
g. s from east to west and from Crown Peak on the south to beyond the
inits of the map on the north. In the east base of Wonder Mountain, and

‘1t of Wonder, its continuity is interrupted by a dacite dike half a

g

jle wide, beyond which, however, it 'exthnds eastward nearly to the top

ti; f the Augusta Range where intrusive andesite forms the crest. It has a

Jribyimum known thickness of more than 2,000 feet, to which depth it has ks .

vjeen penetrated in the Nevada Wonder mine without any indication that the

Lzcjeepest workings may be nearing its lower limits, ' This thickness is not % L
¢ pwrprising in the light of the fact that to the north in the Augusta range / - L
In the rhyolite formation of which the Wonder rhyolite 1s a southward e L

5/
¢ponmtinuation, the 4O0th Parallel Survey reports a thickness of 7,000 feet.

5/ LOth Parallel Survey, vol. I, p. $32.

It is the' principal ore-bearing, and therefore the most important,

‘fonnatibn in the district. It shows veins thrbught its extent, and the
veins that carry values show the same general mineralogical characberistics;”__ i :
renely they contain gold and silver, but a little less gold than the Nevada-;i

ionder vein whose production has been remarkable and constitutes almost

‘the entire production of the district.

Microscopikcelly the Wonder rhyolite is brownish drab or dull a.sh-gray;-—'{; =
nassive, medium grained or porphyritic with small whitish feldspars,

F='§ vitreous quartzes, and dark biotite disseminated through the finer groundmass.
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it commonly presents a. tuffaceous or breccilated appearance due to angular
fragznentS»\of black calcareous slate or shale, basalt, or granite, and
‘lighter plutonic rocks it contains. These included fragments are mostly
ssharply angular,and they are as plentiful near ;che surface as in the bottom
lof the Nevada Wonder mine, more'than 2,000 feet in depth. Throughout this
“idepth the rock shows little or no change in formation or character. It

+has no definite structure or attitude that can be made out. The nearest
sigranitic rock exposed is that at Chalk Mountain, 9 miles to the south. |

&/
Davie determined the Wonder rhyolite to contain, on the average,

6/ Davie, Robert G., Company engineer, Manuscript on geological data
ijon the Nevada Wonder mine, July 10, 1916,

_labout 5% by volume of foreign volcanic, metamorphic, and plutonie rocks,
slate being by far the most abundant inclusion. The included fragnents
in genéral may range up to an inch in diameter, and the black slate
inclusions range up to 2 inches in diameter., They were doubtless derived

from x¥x some underlying slate formation through which the rhyolite was

ionder in the axis of the Augusta Range, and the rock is of Jurassic age.

As it is known to have a wide occurrencein the Carson Sink region, it is

The rock here called Wonder rhy§lite is a basic type of rhyolite and

[has been determined petrogré.phically by Proi‘; E. S. Larsen, Jr., formerly
lthe Survey's specialist in petrography, to be quartz latite, which stands

fﬂear rhyolite but differs from rhyolite chiefly in containing more plagio-

tlzze, less silica, and with augite, hornblende, and biotite varyfng in

b R e
;;,ff;aﬂ;‘{e i3
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erupteds The nearest known outcrop of any such rock is 4 miles south of

7 rrobably deeply buried by the volcanics in the Wonder district and vicinitye
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ative amounts. However; as rhyolite is a good field name and with which

s rock the"'mining public is familiar, and as the Wonder rhyolite is a s
of a complex of typical rhyolitic flow;, and has been quite generally

own by this neme almost since the discovery of the Wonder district, th~e

rm Wonder rhyolite is here retained, with the accompanying explanation ‘; 3
the latite character of the rock as determined mineralogically by Larsen. ‘ | :

The rock was 'probably deposited as flows,but it is too devoid of | . ', e

ructure to afford any conclusive evidence on this point. The only indica= =
ons of flows are those of a topographic nature which were detected in a =
w localities only under very favorable light, as described on page (1)=12,
the extensive workings of the Nevada Wonder mine which penetrated the

ck to a depth of more than 2,000 feet no suggestion of flows could be

eteéted. :
The microscope shows the Wonder rhy_olite to consist normally of a
crocrystalline to cryptocrystalline devitrifiéd_ groundmass in which
est phenocrysts and fragments of phenocrysts of quartz, orthoclase,
lagioclase (andesine-oligoclase) end biotite, and accessory magnetite,
patite and zircon. With decrease in quartz and increase of orthoclase, -
S occurs in places, the rock approaches trachyte.
- The rock, however, is nearly everywhere considei‘ably altered, the
0st common or secondary minerals being sericite, calcite and kaolin
derived from the feldspars, limonife and xhx chlorite from the biotité’,’

quartz, and epidote,
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In a thin section from a specimen of the rock collected from the

3 fevada londer mine, main shaft, at a depth of 1,000 feet Davie by
e

s 7/ Op. cit.
wel e b A
s posinwal?s method determined the volume of minerals and groundmass to be
i+ +ps followss .
Percent *
o Quartz L6
e Orthoclase 10.9
Plagioclase 5.0
3 o} ¥ Biotite , 2.0
(o0 ‘ ~ Groundmass 775
e = 100.0
;IO..L ; In some _sections the volume of plagioclase is relatively higher,
e o The following chemical analyses have beeﬁ kindly supplied by the
\-\,:‘.“:Nevada Wonder Mining Co.
F2q
) 2
20!
19}




Chemical analyses of the Wonder rhyolite

By
Booth, Garrett, and Blair, Philadelphia, Pae

M-ll  M-91 ‘ M=92

540, -+ © b2 4 70,10 Ny _ 70,70

10, - 1498 SR T 1 ] Lo t7 g

Fen?.OB 1068 : : 1006 “ lollb -

FeO 0.83 W L.51

MgO : 0.70 0067 . 00!4'5 E ‘
. Ca0 Yohb 043 SRR o o

Ne,0 i o K 28k % 1466 2.80
- K0 : : Le78 - | 3eldy v lye38 N

804 " 0.65

mf-1), is the same rock as described above, i.e. from the main
shaft at 1,000 feet below the collar; m-91" is taken from XC 13-29, -
which is about 40 feet from the vein in the hanging-wall just south :
of the sunshaft, and consequently considerably altered; "™=-92" is
taken from XC 13-1 near station 13-18, that is, in the cross-cut
from the main shaft and distant about 200 feet from the vein in the

hanging-wall."
The norm of the rock computed by Larsen from analysis M-lli,
and which is very near the actual mineral composition, 1s as

followss
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' Norm of Wonder rhyolite.

N

Quartz 32,10
Orthoclase 28,36
Albite 22¢53

- ¢ ab 76 an 24 or oligoclase
Anorthite Te23 3 ; . '
Corundum 2475 ¢ not in mode, Probably partly due to TiOp
' ¢ included in A1203 of analyses P05,
s etce
Magnetite 2¢55

Hypersthene 1,70

9722

The Wonder rhyolite is intrudeqwby L or 5 lavas which, beginnihg
with the oldest are as follows:

Alpine dacite

Extension rhyolite

Pre-vein or pre-mineralization
Hidden Treasure rhyolite ?

o9 20 990 o0 b0 0o oo

Andesite

Basalt

These intrusives are described in order in the followlng pages.
11 of them except the basalt are pre-vein or earlier than the mineral-
ization of the district and some seem‘tp be associated with its ordigin.
The most important, both quantitatively and mineralogically, are the

Alpine dacite and the Extension rhyolite,

b
i
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Examples of the inbrusives shown on the map, fige 7, are the Alpine e
icite, just east of Wonder Mountain and Wonder, the Exbension rhyolite - v
it Queen Peak and andesite and basalt dikes sout:,h of Wonder Mountain,

Alpine daciteo==The rock next younger than the Wonder rhyolite is a

dacite, a rock standing very near to quartz latite or quartz-bearing

andesite, which by the Nevada Wonder Mining Co. has been called Alpine

dacites It is in fresh specimen an iron-gray medium-grained porphyritic e =
rocke It is darker and cleaner than the Wonder rhyolite, but like it '
contains fragments of black slate and other rocks, is more or less e ‘ | B
calcareous, and in places, corresponds gmx to a flow breccia. It con-

tains phenocrys’cs of quartz, orthoclase (sanadine), oligoclase, (andesine),

4 Lt

blo’cite, hornblende, hypersthene, and the accessories magnetite and apatite
in a slightly greenish to brownish microcrystalline to glassy partly : e e B

idevitrified groundmass. The biotite and hornblende crystals mostly long

S BRI AR, it

are frequently bent or bowed to angles of 30 degrees or more,

In general, however, the rock has been considerably altered, the
feldspar and hornblende being changed mostly to sericite which occurs in

segregated bunches and in veinlets traversing both groundmass and phenoe y Ei e - v

trysts, and the biotite to chlorite. There is also considerable calcite: i
replacing feldspare The rock is intrusive into the Yonder rhyolite, -

but it probably occurs also as a flow or flows., It contains no veins or —— - 4

fore deposits and is not genetically connected with the mineralization,
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The following analyses of the dacite were kindly furnished by the

evada Wonder Mining Coe.

 Partial chemical analyses of the Alpine dacite in the Nevada - |
Wonder mine, Wonder district, Nevada.

T T

By

Booth, Garrett, and Blair. , I

M-176 s=75 o
510, 62,050 61,03 : ]
h1,04 17.995 18,00
Fe,0s 1,085 3432 L
FeO 2.734 1.7
Ca0 13,380, 3430
MgO [ 0.911 1.00
Nas0 . 2.390 339
K0 Lo 380 he33

"-76 is from the 700 station of the Extension shaft and is somewhat
ltered; S-75 is from the surface about 300 west of the vein and is:fresh,"




The best known éxposure of the Alpine dacite is just east of Wonder

Elountain ‘;md the Nevada Wonder mine, where it occurs in a belt about 1/2

zile wide in .tfxe Wonder rhyolite and underlies the Nevada Wonder camp

i!?ence with increasing width of the belt it extends southward asbout 2 miles

to the edge of the map, beyond whmdx which it continues on southeastward

1w into the mountains,

It occurs in the Nevada Wonder mine extending approximately from

the 300-foot to below the 800-foot level. It is present in the lower

mart of the middle excavation and at the fault zone at the portal of the .
last Chance tunnels On the surface it is exposed as far north as the |
fiidden Treasure shaft and as far south as the Extension shaft. West of
fercules Canyon it occupies an area about 3/4 of a2 mils in diametér, :
including Porphyry peak and Camelback peak which culminate in this fock.
fmidrex Northeast of Hercules it forms the middle part of the west ridge
of Queen Peaks |

Dickey Peak rhyolite.=-What seems to be the next younger rock in the

District than the Alpine dacite is rhyolite. It is mostly gray or dark

.| gray but ranges to reddish brown and includes various phases, as flows,

tuffs, and breccias, It is mostly medium- to fine-grasined and is pro-

fusely porphyritic with many small pheghprysts of ‘gl-assy guartz and whitish
orthoclase in a felsitic to glassy base often with flow structure., A little
n2gnesite and biotite are generally present and, in places, secondary

sericite and leucoxene. In places, the quartz phenocrysts are pale-reddish ‘"
or wine-colored, ; e PR

The rock occﬁrs chiefly in the northwest part of the district where

in the Dickey Peak field it occupies an afea of nearly 3 square miles

‘ ‘ P (l) -.2. 'e" \
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nich contains the Spidef and Wasp, Dickey, Wonder and many other so-called
irines, It is thought to be older than the Extension rhyolite next de-
. lreribed because it is cut by whitish dikes referred to that rock. Its

, lireas shown on the map probably include exposures of that rocke

_iryolite which has been called the Extension rhyolite by the Nevada Wonder
: .,'-iining Co. It is a whitish siliceous porphyritic rock apparently more

. {silliceous than the Wonder rhyolite. It consists mainly of many small

- j;henocrysts of quartz and sanadine in a felsitic groundmass. In places
it is porous or pumiceous,and it cormtains fragmentary inclusions of

o ranitic, volcanic and sedimentary rocks. It outcrops.soﬁtheast \of
{fonder Mountain near the office building of the Nevada Wonder mine; the
- Ixtension shaft is sunk in what seems to be an intrusive volcanic neck
of it, and it occurs in the hanging wall in the workihgs near the shaft.
It is thought to be genetically connected wkth the mineralization of

the district. It occurs chiefly as a flow,bﬁt it is also intrusive. It

‘Dart of the district it is conspicuous as a dike rock. It occurs also

rith 2 more siliceous phase in the Hidden Treasure mine, where the Uomparw
: i one time regarded it as a different rock and called it the Hidden

| reasure rhyolite. It is also present at Queen Peak and vicinity and in
8 the western part of the district is occupies a coupl‘e/zfzias each a half

wle or more in extent south of the Dickey Peak area.

Extension rhyolite,=~The next younger rock in the district is a ]

intrudes both the Wonder rhyolite and the Alpine dacite, and in the western =

gLl 4 R
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41 In the Nevada Wonder mine, on the 450-Foot level at about 100 feet
*“Th of the sub-shaft and near the vein, the Wonder rhyolite is cut by
9 foot dike of dense drab felsitic rock which may be a iahase of this
®llolite. .

, Andesitee==The rock next younger.than the Extension rhyolite is
““Hesites It is medium-grained p;)rphyri'bic bluish ash-gray when fresh

) weathers reddish or mkmx pgle lavender, It is a quartz-bearing biotite

aernhlende andesite standing near dacite. The conspicuous phgnocrysts
Ofke black biotite, generally in elongated foils‘ less than 1/10 of an inch
“ihlength, and andesine, '

ot Microscopically the rock is seen to consist ,mainlj of a pale greenish
“ierocrystalline felsophyric and vitrophyric flow structure groundmass of
““leldspar and ferro-magnesian minerals in which rest scatteringly small

: henocrysts of andesine, biotite and spé.ringly sanadine, hormblende and

. ertze  Lhere is also present a little magnetite. The hornblende occurs
“In éhor‘b prismetic forms. Much of the quartz is spherulitic. Some of the
‘Ueldspar is altered to sericite, and isome is replaced by secondary quartz,’
’Thnd some of the biotite is chenged to chlorite. In places, particularly
“in some dikes as at Victor and to the northwest of there, the rock is

‘ine prained, nearly aphanitic with the biotite and hornblende phenocrysts
“restricted to slender needle-like almost microscopic formse

The principal exposures of the rock are in the northwest part of the

district where it underlies the townsite of Victor whence forming a belt

/3 of a mile wide it extends southeastward for more than a mile on either

I 1L
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de of the W¥ictor Gulch land_ road, Northwest of Victor a dike of it'_, o

ltrudes the country rock rhyolitev. A b6-foot dike of it cuts the Wonder

_yolite on the southwest slope of Wonder Mountain, The rock is present

't the June Wonder mine, 1 mile northwest of Wonder. Also on the Little
fant ground and vicinity a mile south of Victor it, as a dike, cuts -
1 7908 gctlx the Wonder rhyolite and the White or Extension rhyolite, which latter
. [t seems also to underlie as/ggtrusive sheet or sill. The andesite is

ot known to be genetically connected with mineralization.

Basalte==The youngest of the volcanic rocks is basalt, a massive

lackish dense rock fesembling trap. It is composed mainly of a mess

)f basic plagioclase principally forming a micro-crystalline trachytie
m}artially devitrified groundmass containing considerable inberstitial
pugite, oliviné, and magnetite. The olivine is mostly altered to greenish

_faleium carbonate, serpentine and iron oxide. There is also present

fonsiderable secondary feldspar, principally orthoclase; and chlorite and ‘ '
freen hornblende or uralite derived from the augite. ; '
The rock occurs meinly in the northwest corner of the district

y thout 3/1;‘ of a mile northwest of Victor where it outcrops in two areas

s ¢ach 2 half mile or more in diameter and similarly in two much smaller
| j*reas in the southwest corner of the district. It forms relstively : ~
tonspicuous hflls, and J':‘tS weathered cr?;)pinga culminate in knob-like formss
In the outcrops afore cited its relations to any other rock in the

.tdstrict are not exposed excepting with the 2lluvium deposits through which

\ it protrudes; nor was it seen to be in any way associated with the mineralie

zation of the district. In these western occurrences the rock may represéfxt

Y
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remnants of a flbw or flows. In the south base of Wonder Mountain, however,
it occurs as a dike cutting the Wonder rhyolite and also in the Nevada

ronder mine, from the surface down to the 1300-foot level, it occurs as

s 3= to 10-foot dike branching in part and cuts directly the vein as well ;

¢s the wall rocks, showing it to be intrusive and post-mineralizstion in =

2ECe

Sumary of geologic history
The geologic history of the principal events recorded in the district :

nay be regérded aé beginning with the eruption of the VWonder rhyolite

and its feposition in a series of heavy flows more than 2,000 feet in
thiglmess on an‘ eroded surface of Jurassic ? sedimentary focks c¢onsisting
principally of dark slate, shale, and limestone. This event was followed
by the eruption and)intrusion of the Alpine decite, which, in turn, after
@ peried of erosion during which probably much of the dacite was removed,
vas followed by eruption of the Dickey Peak rhyolite., This in turn was =
succeeded by the eruption and intrusion of the Extension rhyolite. The

next event was eruption and intrusion of the Victor andesite and its

deposition unconformably on the older rocks which, in turn, was followed

by that of the basalt, Thus the general trend in composition of the

eruptive products of volcanism from first to last has been toward more

and more basice

During eruption of the volcanic rocks, their finer ejecta, for a

time suspended in the atmosphere, were deposited as Tertiary lake beds

in the vicinity on the northwest,
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Faulting and fracturing due in‘par'b to contraction of the lavas in

oling attended or followed the priricipal eruptions, as did also minerali-

tion, the latter especially following the eruption of the Wonder rhyolite
hd the Extension rhyolite. .

Though faulting has continued intermittently down to the present time,
ting of the volcanic rocks toward the east probably took:place for the
st part :Eollowing the maximum eruptions and was aided by local sinking

settling down of the superincumbent mountain mass on the east ‘in_to the

ze hollow reservoir or cavern from which the lavas had beenﬂempted.

latively recent faulting or uplif€is evidenced by esbundent gouge and

ickensiding associated with the veins and tilting of the Lake beds at
igh angles. The northwestward dip of the Lake beds in owposite direction
rom that of t.h;a_ volcanj.c rocks suggests, on the one hand, the possibility
fa northeast-southvrest anticline trending approximetely through the
orthwest margin of the dist;-ict which also may have shared in tilting the
folcanics on its east 1limb toward kitkx the east; and, on the other hand,
hat tilf of the Lake beds may represent the drag of s fault marking a

feneral uplift of the ran;ge along its western front, as in the case of

, . 74
he Sonoma. Range at the time of the Pleasant Valley earthquake.

8/ Op. cit.:

The Gold King fault passing just west of Geiger Gap, fig. 7, is

raceable for more then 3 miles and was-apparently caused by the mfdwinter
arthquake of 1906~07,

ey
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Mineral deposits

General characteristics

",

Thenminerai deposits of the VWonder district consist mainly .of 50 or
more siliceoﬁs silver-gold ore-bearing 'tabulai;-' véins and lodes contained
in fissures and shear zones in the crushed Tertiary volcenic rocks mbstly‘ :
in the Wonder rhyolite. They are largely replacement deposits after an
eerlier mineralization, The general distribution of the veins is shown
in fig. 1l. Some of them, with slight interruptions, have an extent of
2 or 3 miles,s The most of them outcrop at the surface and”some are
locally markéd by prominent croppings, as shown in figs. 12 and 13, The
prominence of.some iof the croppings associated with the veins, however, is
due more to silicification of the inclosing wall rock than the vein itself.

The veins range from less than a foot up to 40 feet or more in width,
and they are u~sually éeparated from the wall rock by a tabular sheet of
gouge i‘rom less than an inch to several feet in width. Locally the éouge
is well banded é.nd minerslized and constitutes good ore some of whicﬁ, xx
in the Nevada Wonder mine, ran up to $60 to the ton.

Some of the veins probably extend to considerable dppth, Judging from
the Nevada Wonder vein which has been worked to the depthof more than 2,0001
feet, the Jack Pot vein to 1,000 feet, and others to depths of more than
Several hundred feet,

However, as practically all the veins have been truncated by long
periods of erosion, and some of them occupy shallow fissures or shrinkage

Cracks formed by contraction of »the heated lavas in cooling, many bf them

Prohebly have only moderate depth and represent only the roots of their

B

g

O i atie T

!m




. . - (») - -29. Q
form;ar seives that once extended far above the present surface. This,
however, is not so great. a drawback as would at first appear in the light
of the fact that although considerable deep mining has been done, nearly
a1l the prod.uction of the district has come from depths of less than
700 feete : 3 : ;
Unfortunately, the Nevada Wonder vein is the only one of the depositsw
that has produced sufficient ore to be profitably mined.
The deposits are geneticallj comected with the volcanic rocks and
are accordingiy referred to the Tertiary age, They, in genera.l, are

similar to deposits of this class and age found elsewhere :!.n Nevada and

neighboring states in the Tertiary volcanics, as in the Jarbridge district, e ~
Nevada, and the Oatman district, Arizona.

The vein filling in general is soft and is crushed by faulting and

pressure, with the result thét it is easily mined and milled.
The principal gangue minerel is quartz, with which there is fre-

ouently associated considerable adularia or vein orthoclase, white potash

LSRR

feldspar, end more or less brecciated and crushed wall-rock material.
Occasionally there is also present minor quantities of reddish fluorite,

and in the oxidized zone there is elso present the mkx usual. feldspar

amd rock alteration products, including much soft clay-like material,

kaolin, serifite, limonite, and in places, a little psilomelane or

manganeses In places the veins are faxkdkx fairly well banded. Locally

the cuax*t.z adularia gangue is pseudomorphic after an earlier spar mineral, ‘
pitted or Sy

calcite or barite, and presents especially in the weathered state the/re= : i

entraent angle laminated and bladed structures so characteristic in meny of i

the western Tertiary gold veins, This pseudomorphic featuré, however, is

20t so common as in many other distriects,
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Some of these minerals and ore structures are well shown in fige. 14,
15, 16, 17, and 18 (specs. 21, 1124, 50, 4O, and 88, respectively).

The deposits are deeply oxidized. In the Nevada Wonder mine oxidation
extends quite uniformly to the depth of 1300 feet, which level seems. to

merk a somewhat persistent ancient groundwater table -at that depth, .

,ilver and gold, occur chlefly in the quartz-adularia gangue of the veins
,;clualng their cont.ained rock materisl and as replacements in t.he wall

wck__ ard vouge. - “‘he va.lues occur mostly in the hanging-wall side of the

ﬁs{' The s:x.lver Occurs chiefly as argentite, cerargyrite, and as halogen

j&lts o

9/ Burgess, J, A. » Halogen salts of silver at Vuonder, Nevada: Econ.
Ol., VOJ.. 12 NO. 7, pp. 589"593, OCt0°M°Vo’ 19170 .

The gold occurs both free or native cmd in combination with the
‘rgentite, From the standpoint of velue the two metals occur in about
~ua1 amount with the gold being sllghtly in the lead, and from the
tandpoint of volume in the ratio of about 1:5 to 8,

The following minerals have been found in the district, mostly in

¢ Nevada Wonder mine as described under that heading.

e 3 z T S % £ -

The oxidized deposits ordinarily white are, in pert, stained yellowish "f'
,,rorm with limonite, The deposits constitute a clean sllver-gold ore .

very favorable for mining and milling, The valuable metals of the deposite,
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§ Uinerals
|
% __Adularia :
1 - lnstite.
¥ ; : ' Argentite ’ b |
= S Asurite. . et T L ; :: e 3
Bromides (very common in Nevada Wom'ier mine) .

s Bromyrite ‘ .

" Cacoxenite
Lt 2Caleclte ‘

{{L .

Cerargyrite i

J‘O* Chalcédon& 2

i” g “vvChaAlcopyrite.' (especia_il_y in June Wonder mine) : > ;

:___” 7 Chlorides s ' . | P

: e Embolite o ‘ ‘

:_: :Fluorite (In ora parf. of vein) i |
7 Galena : | : ; : o J
717 Gold . |
_-;'{‘f'i; , “Gypsum (As incrustations in water courses in Nevade Wonder miné)

ns0f  Hematite , | Yol

Hyalite
L ord Iodides

Todo-bromite ? . . i .-
Todyrite ,

] Jarosite /
Jasper ;

& - Kaolinite

-~ Linonite - i
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Salriniwaive #7010 y &t /“’W
- Moivbeasite ¥/, i s:rQ |
s._i,;gaxalme_w ’{: /wm: ./f%w’ i ., .
~ Pyrargyrite 3 |
o
- Pyrolusite ; ‘ ” v

B ol s e bt W i b

“Wulfenite (Nevada Wonder mine)

Zircon

of claims in the northern part of the district.

Fluerite is plentiful in the makx quartz veins on the’Galons group
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Source of the mineral deposits

The source of the mineral deposits is complicateds Tt is referred

:o the volcanic rocks, and to heated mineral-bearing solutions that
¢wnated from the rock magmas and circulated through the fissures, shear
ones and fractures in the rocks followihg their eruptionss The deposits
are therefé)re regarded as of Tertiary age, lai':e Miocene, or Pliocene.

There were at least two periods of hypogene mineralization, one

ably following the eruption of the Wonder rhyolite and the other that
ljrj'a{ the Extension rhyolite. Judging from the great qﬁantity of the Wonder
riyolite and its eruption apparently all at one time or nearly 8o iﬁ

ceens reasonable to infer that its magma supplied large quantities of
 hot mineral-bearing solutions and condit;i.ons favorable for theifp circu-‘
lstion in the aftermath of eruption through the fractures, shear zones,
- wmd fissures in the slowly cooling or but recently cooled rock mass, as

| 10/
- in the old rhyolite at Jarbidge and other camps, and that considerable

l(_)/ UeSeGoSe Bull. 7101, Pe 313-0 .

5

. tineralization took place which later was changed or replaced by solutions

‘hat followed the eruption of later rocks and ushered in a new period of
i rineralization.. Thus the structure of the present siliceous gangue £
‘_i“;:gudomqrphic after calcite or other Spar points to an earlier period of r

: dneralization than that which produced the present ores, a mineralization

iuf‘which the princlpal gangue minerale were probably calcite and quartge




Burgess, who &lso believes that there were several periods of

:_L_l/ Burgess, J. A+, Unpublished manuscript and oral communication.

s

rineralization, thinks that the earliest vein filling was a barren quartz
id that the second filling Awhich" succeeded and partially replaced it was
. 4 light-gray chaicedon.ic' quartz which may have brought with it a small
; quantity of sn.lver. ‘ » i :
: The principal primary constituents of this later mineralization are:
Gangue minerals
Quartz :
Adularia
Ore minerals
Argentite
Gold
Associbted metallic minerals ‘
Pyrite ! | S
Chalcopyrite - ‘

Galena A . o
Sphalerite

o e e




Argentite

Polybasite ?

Stephanite ?

Pyraré&rite._'
Associated metallic minerals

- Siderite

Hematite

Limonite

Cacoxene
lJarosite
Malachite
Azurite
Mangahese oxides
Molybdenite

Vulfenite




,j;ijA's the minerals have been studied chiefly in the Nevada Wonder B

;ﬁé__, some are described more fully under that head,
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,s;,.';”bqe_n worked in the Nevada Wonder mine, it is concluded that the ores
n;v-mined in the district in the oxidized zone, though primarily of hypogene
gggin, owe their present economic value to secondary supergene or downward
-~ enrichment, |
%1 Before oxidation the present productive zone extending from the surface f g
dom to the 1,300-foot level in all probability contained only lean sulphide i
ore similar to that found in the deep part of the mine which is much too |
iow grade to be profitably minéd. However, during long periods of oxidation

1 .nd weathering as the overlying rocks and veins rising hundreds of feet

sbove the present surface were truncited by disintegration and erosion their

sulphide mineral contents also became oxidized and broken down, and through

it
il i(‘iﬁ’ Ko d

== the agency of grévity and descending percolating atmospheric waters were

% leached, filtered and carried downward to successivély lower and lower

levels where they were redeposited and formed the deposits now mineds

In this process of enrichment the oxidation or breaking down of argentite,
the principal primary ore mineral, yielded the important sicondary minerals
cerargyrite, free gold, silver, electrum, and pyrargyrite, and the silver
tnstituents for the silver halloid salts. The alkaline salts of chlorine,
{tronine and iodine contained in the percoi;t.ing waters and regarded as of i

| etraneous origin are believed by Burgess to have been supplied by the T |

12/ Burgess, Je Ae, Op. cite

\zncy of wind from neighboring salt marshes or playés where such salts

ave been founds

1!
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Gouge-clay
Tests made of several specimens of the whitish gouge or selvage which

13 more or less prevalent in tabular or sheet form between the veins and
yall rock, and which is frequently erroneously called kaolin and talec by

the miners, show it to consist largely of a white micaceous hydrous silicate
of alumimzmi corresponding in large part to what has been described as
veidellite, "leverrierite™, and in part to montmarillonite. It is

13/ Larsen, E. S. and VWherry, Edgar T., Beidellite, a new minerals
Jour, Wash. Academy of Sciences, Vol. 15, No. 21, pp. 465-466, Dec. 19, 1925.

¢tlosely related to kaolin in the ratio and combination of its constituents,
but it contains more silica, less aluminum and less water than kaolin and
retaine only 7 per cent of its water at 1100, whereas kaolin retains nearly
all 61’ its 14 per cent of water up to £00°, ‘
Pending more definit\e investigation being made by the chemists of the
:alations of these minerals, and because the material varies in composition

1 different fissures and from place to place in the same fissure the material

& ?thiélpaper' is called gouge-clay; In places it apparently contains also

"‘s'f&érébl_e ~h§ibysite, and locally it is pink or reddish and resembles
ﬂmteo

Mines and prospects
Under this heading belong more than 200 so-called mines and prOSpects,
v!‘ wiich only a few as types can here by described. Their distribution is

iniicat.ed on the claim map, £ig. 10, on the vein map, fig. 11, snd the

; lacation of the more important ones is shown on the geologic map, fig. 7.

=
b= g




Though a score or more of the properties present good showings and
have been opened to depths of several hundred feetor have had this ‘
equiValen‘b of development work done on them and several have produced some
: aﬂ. /the Nevada Wonder mine is the only one that could be profitably workede

Nevada Wonder e
Location and topography.=-The Nevada Wonder mine is in the eastern part
the district, 1/2 mile north of the Wonder townsite and about the same
mst.ance west of the foot of the steep mountain slope on the east, fig. 19.
it is mainly in the upper east slope of Wonder Mountain, a prominent round -
hill standing about 4OO feet above the surfounding surface, It is mxyx easy
= of access from the east, while in the remaining directions the topography ié'
rough, especially on the west where the sufface rapidly declines 800 feet into
Hercules Ca.nyon.

History and production.--The deposits were discovered in the pioneer

associates
days of the district in 1906 by William Mays and/asxexizgmx, and in

S September of that year the ground consisting originally of 7 and a fraction

¢laims, fige 20, was acquired by J. B. Daniels and others who jointly formed
3 the Nevada Wonder Mining Co. with headquarters in Philadelphia, which became

¢, & the nucleus, life, and longevity of the district.

Development was begun immediately on acquisition of the propefty but was
5 urrested by the financial stringency in 1907 and not resumed until April 1911,
The mi1ll was complet.ed by July 1 of that year since whence, excepting slight

mtumously until the property became worked out and was closed down for

id December 1, 1919. About $2,000,000 worth of ore waé blocked out before

: Yemill was built,

The total production of the mine during this period was approximately

interruptions due to inclement winter weather, both mine and mill were operated i



Production of the Nevada Wonder mine

Percent of

- Y;ar " Tons of .. Value value °
dry ore ey recovered
s 2 ¥
2910 3,Ah 64,183 92,50
1912 25,186 412,458 . e 5O
1913 39,118 572,359 93420
1914 48,570 753,993 93020
1751915 58,124 i 812,118 9%4.11
1/ :
1916 72,241 1,112,895 92,57
1917 55,800 923,606 89.10
1918 49,70 42,306 - 91.32
1919 - 40,570 629,131 i 93.99
.0000000000‘00"‘)'00‘0000000oooooooooaoooooo'
| tota 392,763 6,022,989 i
iverage ; : 15,80 92,30

1/ Oct. 1, 1915, to Dec. 31, 1916,

The average tenor of the ore was $15.,60 to the ton, and the percent

of value recovered 92,8, Some of the ore was very rich. During most of the
¢ first half of the period of operation the mill run of the ore assayed about
| 18 0z, silver-and 0.25 0z gold to the ton,.




Durini;he six years May 1913 to May 1919, the company paid $1,549,005.45
¢dvidendse

T4/ Thirteenth Ann. Rept. Nevada Wonder Mining Co.

G

The first dividend paid May 20, 1913, teing 10% on the outstanding
upital stock of $1,500,000.

st it

In 1914 the company completed acquisition of properties formerly

nfpoes

¢ pelonging to the Wonder Extension Mining Co., the Hidden Treasure Mining
torporation, and the Reorganized North Star Mining Co. of Wonder, in all
= spout 15 claims, the first-named adjoining the Nevad? VWonder property and
% lylng on the southerly extension of its vein system,\/and the last two lying
sinilarly on the northerly extension of its vein system, fige 20 .
' By further purchase the property in 1915 was enlarged to 4Ol dcres
i of ground of which 328 acres were patenteds Still later considerable
A #dditional ground was acquired, . \
w\B—e'velomen'c..--fJuring its period of operation the mine was developed
to the depth of more than 2,000 feet and horizontally to the extent of
%0 feet as shown in the level map, fig. 21 and the longitudinal stope
Aan, fige 22 It was also developed laterally for a distance of 1,555
vtreet. The development work totals more than 66,000 feet or nearly 12.3

dles, The amount of development work done is large compared to the

—

woduction of the mine, This, however, is due in part to thorough search
Tade for ore in depth, and more especially to the sound policy pursued by - 5
¢ management of maintaining sufficient blocked out ore in reserve to : £ )

i mable both mine and mill to be operated. a.t a profit t.o the date on which
property was closed down for good

¥
5
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: The development done in search of ore preceding the final closing of
« ine mine includes besides what is shown on the lower part ot fige 22,

44fts on the ends of the ore bearing zone and short cross cuts run in

ﬁay places; also 400 feet of raising and two long prospect cross cuts on

AT AR

% ihe 700=foot levels One of these cross cuts extended westward under Wonder
éxmtain into the ‘footwall country for the distance of 1,000 feet, and the
£ gher passing through the Extension shaft was run 555 feet in the hanging

;511. The two crosscuts together therefore cut the: formation for 1,555

fost at right angles to the strike of the veins,

§  The largest yearly development was 11,416 feet in 1917 and the next

=

: largest near}y 11,000 feet in 1914, The development was nearly all done

: through the Nevada Wonder or main shaft which stands at an elevation of

1 sbout 6,&00 feet, fige 22-A, Extension shaft stands at an altitude of

7 shout 5,850 fte

"z Equipment ¢==The principal equipment of the company at the mine during
i 1ts period of operation, all of which was up-to-date;, was the mill, machine
$ #wops, warehouses, offices, officials® dwellings, electric power and light
iransformers, distributing lines an& other equipment, water supply and
nter rights including a 10-mile 4-inch pipe line from Horse Creek and a
"“125 horse-power double drum electric hoist, and ice plant, storage tanks

3 for 0il and water, a 3-size compartment mine shaft down -té the 1,342-foob
£ level, double deck holsting cages, air vcompresso,z; having a capacity of

; 1,200 cubic feet per minute, ore iima bins, and an Ingersoll-Rand No. 5

7§ @il sharpener, refining and melting furnaces, most of which are shown

/
s

o (the photographs) figs, 19 and 5, The power used in both mine and mill
; ®s slectric, the electricity being supplied by the Pacific Power Co. as

ted on pagem-s; at the rate of §$7.50 per horse power per month which was

-

14.‘ 5‘““':;—::'; P
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iy cheap compared with the cost of $20 per h.p. per month when derived

tron gasoline distillate for hoisting and other purposes.
During cold weather the mill was heated by oil-burning furnaces.

i difficulty was experienced in cold weather with the water pipe line

mtil the tempsrature fell below 10P F., when it had to be watchjglj to
. , !
srevent freezing and insure the meintenance of adequate services

s—

15/ Burgess, Je A., The Nevada Wonder pipelines Mining and Scientific
P"IE%S, M&I’Ch 25 » 19}.6’ PPe 4,35-438,

s
" 'During the greater part of its period of operation the Company '

mployed a force of 150 men, most of whom worked underground. The wage
for miners and machine men was $4.5C a day, hoist men and timber men

{5 a day, and muckers and surface labor $4. The miners regarded the camp

is the best-moneyed camp in the States The employees were all Americans,

or of the white races. There was alﬁays a good payrold and liberal circue

ation of money, and the labor was on the cash-bonus basis, whereby any 8
=ployee who had been continuously working for the Company for a year

recelvedyin addition to his regular pay, such proportion of the total : S |

wrus a8 his yearly wage was of the whole bonus wage, the total bonus | ;
ing 5% of the Company's cividends, |

Ore depositge==The 'ore deposits were contained chiefly in the veins u
4 vein system which has been called the Nevada Wonder vein system by

i Company, The system,consisting locally of 1 to 4 parallel veins, has / A
linea}. extent of more than 1-1/4 miles through the property. On the 2
+ it. extends down Hercules Valley to the lower end of Hercules towns,‘"" s

p ob b‘v crosses the cenyon and ascends the hill on the we: . 3,

tcntha Missouri ground where heavy vein croppings occurs On & ‘



the veins are sepa.rate, but on the southern part of the property

g,mte and form a single vein. The veins are usually much crushed or

“z by m:.ne; fault._.ng.
The vein system lies almost entirely in the Wonder rhyolite, which,

:seribed on pagev)/3is the dominant and most widely distributed rock
tion in the district. It strikes N. 25° W, approximétely and dips 75°

.d the east., the hade being quite uniformly 35 feet per level or each

eet in verticel descents It lies about 40 feet to the west or foot-wall

of a pronoxmced‘mineralized fault or shear zone, the Wonder fault with:
1 % is more or less closely associated, in consequence of which the
idual veins or branches are in general closely spaced, as indicated
ge 200 The fault is usually marked by a tabular sheet of gouge-clay
leclinized rhyolitic breccia from 4 to 5 feet in thickness.
The veins are known as the Nevada Wonder, Badger, Extension, Hidden
ure, and North Star veins » the Extension vein being merely the
erly underground continuation of the principal deposits to the south
e original Nevada Wonder property and the HiddenTreasure and North
veins respectively to the north of the same,
The veins vary from less than a foot to L0 feet in width, They
st principally of quartz with more or less adularia, broken, crushed,
Ltered wall=rock material and clay-like products resulting from the
Wzation and other_alteration of feldspars The most of the vein
'al is dimly and imperfectly but fairly persistently banded or streaked

I
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_,uch, in places, is seen to be due to thinly sliced rhyolite having‘}been
.?inially replaced and silicified by quartz solutions that filtered through

ud finally filled the interjoint and cleavege planes with quartze lLocally

: the qnar‘bz-adularia. gengue is pseudomorphic after an earlier spar mineral
@d to be calcite, figse 14-16,

J"‘ia deposits are deeply oxidized. In the Nevada Wonder mine oxidation

| atendrs uniformly to the depth of 1,300 feet and seems to mmicx mark a somewhatf
w;sernstent ancient ground-water table at that depthe

~ The mine for the most part.is dry. Its deepest workings did not reach
= the present ground-water table of the region whose depth is unknown. Cn

e : /o =0

the 800-foot level north there was dampness, but no waters On the }eo-foot

S e
e
=

et
o2l

level south in the hangj.ng-wall of the Extension ore shoot a small’ guantity ;
of water was found impmmdad in a local reservoir, yielding for a while

thout a bucket of water daily. On the 1300-foct level north only there
T Ins slight seepages The first water that required bailing was found on
2% 1 the 1750=-foot i_evel, from which point on down a little bailing was necessary. : \
%o §The water was distinctly alkaline and was not injurious to the iron pipinge
® excessive heat was found in the mine, the highest temperature reported
o in the deep workings being 86°, v
A0 A few of the veins were mined to depths exceeding 2,000 feet, but the
ps tirineipal ore production ceme from depths of less than 1,200 feet which is
Lo toroximately the lower limit of oxidation, see stope map, fig. 1, though
w237 (wsiderable good ore was found in the sulphide zone. In the sulphide zone
1% veins became leaner with depth, carried less quartz and more barren é:r

wrly barren pyrites The principal producers were the Nevada 'I‘Jond&., the
“ger, and the White veins.

-
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—The Nevada Wonder, or main vein, is the most

Hevada Vonder vein,
It is accordingly

" wsterly or hanging-wall member of the vein systems.
% e nearest to the Wonder fault, from which it is about 4O feet dj.stant,
aining larger and richer ore

=
=
z'v

4
i |

%é:ﬂich fact probably accounts for its cont

=
= gwosi.ts than any of the other veinse
It has an extent of 5,000 feet or more,but the principal productive

rart bad an extent of only about 1,800 feet, the extent being about 900
r or main shaft

& /et each to the north and to the south of the Nevada Wonde
it is to

;vough which ﬁoat of the vein was worked, fige 22 Accordingly,

: this part of the vein that the following description is mostly directede
to the dise

- 1 ¥ith this latter extent the croppings of the vein which led
= overy of the mine, 1nterrupted.‘l& approximately coincideds They occurred

i

chiefly at three points, namely on the top of the hill, under the engine
- % iouse, and at an intermediate pointe They were from 14 to 60 feet wide
:i',n places over: the top of the hill, but were not bold or prom:i.nent

1% :
consist of a more or less continuous reef of brownish iron-stained quartz

"% ind silicified rhyolite in part brecciated and contained good ore interrupe

tedly through the distance of 1,500 feet.
- The vein dips steeply 75° to 80° to the east and lies in the Wonder

syolite except that toward the south in the vicinity of the Extension

%i"é""svhodtth,e' hahging—wall was Alpine dacite which in depth extends from
ncj_nj,ty of the 400~foot level to below the 800-foot level. On the

e v o e



.rface the dacite is exposed as far north as the Hidden Treasure shaft
4 35 far south as the Extension shaft. The vein is connnonly (spearated ‘,J
tron the wall rock by a sheet of gouge from J.ess than an inch to several
rsct, An widthe :

s

: “Locally the hangingwall for considerable distances is fairly uniform,
=ooth and well defined, and shows well-marked joint planes and slickenslides,
wt generally these conditions soon give way to mineralized ore-bearing

sterial or merge into crushed rock material in the country rock walle

The fore part of the tunndl in the upper northeast slope of the hill
aposes & width of 90 feet of kaolinized wall rock, rhyolite, snd fault
ouge containing considerable siickensiding. The rock alteration is due
robably very largely to hydrothermal aci-.ion.

"~ On the Extension part of the vein where dacite forms the hanging wall,
in proximity to the iein the dacite was much decomposed and formed a very
isevy gouge, so that in mining it was necessary to keep the stopes filled
Ath waste up to the working positions,

Bteak or rupture in the rocks aloﬁg the location of the veinf is also
ndicated by the southeast slope of Wonder Hill or its spur a- short distance
=5t of the fissure, the rock being relatively little oxidized at the |
‘wface, showing that it camnnot have been eroded and exposed for a long
riod :

The principal or northern part of the vein, the part worked through
‘e main shaft, may be referred to as the Wonder or main ore shoote The
sthern part, the part worked through the Extension shaft, is well known

‘the Extension ore shoots It does not outcrop at the surface but was
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,irat found on the 500-foot level in 1914s It extended from the 250-foot

_jevel to below the 1400-foot level and horizontally about 700 feet, and

15
~ through most of this extent it was about/EE feet in width, nearly all of

~yiich was good grade milling ore. The ore is of the same general character

ss that of the main ore shoot.

Besides the Nevada Wonder vein the mine contains three other small
velns or spurs known as the Badger vein, White vein No. 1 and thite vein
Yo, 2, the two latter bei.ng named from their containing a much larger
qnantity of white quartz than the other veins, the better values being in
or asshoiated with the whiter part of the quartz.

M“ﬂmﬂmmwi

The Badger vein for the most part parallels the Nevada Wonder vein

‘! fron which in the latitude of the main shaft it lies about 4O feet to the

3 vest or footwall side, fig. 20, At about 500 feet to the south of the
joins

3 daft it/gwimx the main vein in depthe Its junction with the main vein,

s | however, is indefinite, there being much quartz and siliceous material at

{ tiis point in both the vein and the wall rocke

i The White vein No. 1 and White vein No, 2 are blind spurs of the

itension ore shoot which they join from the east or hanging wall side -

5y V,__'!north of the lat.itude of the Extension shaft mostly between the 1000~ and
100-foot. Levels,

They were first found on the 1300-foot level. Their

 The White' vein No. 1 joins the main vein or Extension ore shoot on

e south on the 80-foot level end vicinity by $ShL on top and also by

3
;

EM
‘!

pm depth, the dip being slightly steeper than that of the main vein

bthing further is known of its dpper edge. It proba.bly wedges out.

mmmmaal »lh

%rhaps along a faulte

il m««imﬂfm
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0n the 1300-1’00\‘. level it joins the main vein ﬁth a more or less
Mced interfingering, and at the junction occurred a marked increase
;,a."i»he amount of ore in the main vein, but there was not much increase on
o 1450-foot level or the lower levelss Though the vein is regardéd as
1 primary sulphide below the 1250-foot level there are two oxidized
+reaks traversing it diagonally,

The following notes on the various levels will help to convey an
isa of the distribution and character of the ores In general, the ore

\

-;.sgostly in the hanging wall side of the veins)',/and the best ore was

‘und between the 500- and 700-foot levels, which probably indicates an
scient water table at this horizone |
Beginning with the main ore shoot, that was worked through the main
naft, the grade of the ore was fairly well maintained in the oxidized
me from the surface down nearly to the 1300-foot level where the oxdidized
¢ vas succeeded by primary sulphide ore, some of which was mined to below
1 2000-foot level.

From the surface down to the depth of 600 feet the workable or milling
rtion of the yein ranged from I..l to 10 feet in width ahd averaged about

18/
feet, and mach of the ore ran about $27 to the ton.

16/ Mining and Engineering World, No. 9, Vol. XL, Feb. 28, 1914,
+4320 '

g

- The ore in the Badger vein did not carry quite “as good values as that
“the Wonder vein., It occurred mostly to the south of the main shafte.
?'f:-éuon the 70-foot_level' and just below it in the reentrant angle formed .

:jux;e‘bioﬁ of the Badger with the main vein, a large body of ore ,

T




.r more feet wide and high by 80 or more feet .long was found. Much of
Badger
ore body was in or favored the Badger vein, but it and the/Baigmx vein

‘.,bly were formed by solutions that in course of ascension crossed
;onally over from the Wonder vein fissure. The Badger vein, however,
enﬁs also more than 100 feet to the north of the shaft where, though of
a;rimportance, on the 200-foot level, it coniai'ned ore part of the way.

700 feet north of the shaft, and at one place it was 15 feet wide. On

same level to the south, however, the vein was not solid but was composed

various stringerse
On the 600-foot level south the vein was 6 feet or more wide, was

seiated; banded and wedl spotted with m;met*al and gouge on the hanging
te=NB Lu:: nor ujs ;L uuuL)uuui gou U [ l Zuiib ol beoly Jibgunidl il b

b R L !
at or limit of the old workings and the Hidden Treasure shaft through
iistance of about 900 feet but little commercial ore was found.

On the 700-foot level the vein was 12 feet wide and contained good

2, but this width included in places 2-1/2 feet of gouge-clay which to
z north merged into the hanginé wall, Some of the gouge carried ore
{ ran as hig‘a as $60 to the ton, notably in stope 7-5.
In the 1000-foot drift south on the 7th level, driven in part for a
*k passage to the Extension ore shoot and mostly in the hanging wall side
“the vein, stope-ore waa-found at two places; and the post-vein basalt
ke was intersected., Cpposite the shaft and to 'the;' south occurs fresh
oking rhyolite which is thought to be intrusive. ‘
Samples or the 4~foot ore shoot on the 800-foot, level south a.asayed

b 356 to the ton.

On the 500-foot level the main ore shoot was productive for the distance
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' On the 900-foot level ‘the portion of the vein stoped was about 6 feet
5 fif;e. The Best ore seen by the writer in the drift to the north was 2 feet
¢ brownish-grayish siliceoﬁs ore in the foot-wall side of the vein. It
:fns too crushed and friable to yield a good hand specimens

On the 1000-foot level the development was mainly to the south of the

oin shafte The ore continued on down here from the 700 level. A considerable “ 1 v

:{iiméem o

‘ ?artion of the ore shoot averaged nearly $100 to the ton, and much of the
ré ran about §12 to the tons The workings when seen by the writer in 1916
; soved several feet of relatively high-grade ore,

The oxidized ore on the 1200-foot level and down nearly to the 1300-foot

o

level continued good and of about the same prade as on the upper levels.

At a short distance above the 1300-foot level the oxidized ore gave

i
b |

< ay to primary sulphide ore, of which a 4-foot wide shoot extending to 45

z
e
2
=

foet below this level averaged about $35 to the ton in the winze stope 14=2.

;polished section of a rich specimen of this ore (632) was found to contain

=
=
o
=

=

~rite, chalco;:yrite, sphalerite, galena, argentite, and much wire silvere
antite is closely associated with galens, usually forming intergrowths
1t~ There is no evidence that it is supergens, Northward, ore was

__;ma on r.his (1300) level at three points at about h00,600 and 1000 feet

ra the winze, as indicated respectively by stopes and raises. The ore

;Juded some banded quartz. The occurrence at the 1000-foot point was

i
jiind um»élilﬂwl

=8

aldized ore and ran high in golds The oxidation here ié. due to decrgase

o1

{
s A s 1

a depth by reason of the northward decline of the overlying surface. Here

/i

at.he 1300-foot level and on the 1450~ and 1600-foot levels seepage watar

dmed t.he ore-bearing quartz, especially in the sulphide zone, :'
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petween the 1300~ and 1600-foot levels but little ore was found.
saﬂir mostly sulphidd and mostly contained galena and chalcopyrite.

Other than very sporadic assays, but 1little ore was found on the

,Jo-foot. level. Between the latitudes of the main and Extension ore shoots,

»s vein consisted largely or varying deposits of brecciated quartz and

| =tk locally crudely banded with the quartz the more abundant in the root-mn
g;ﬁe. It contained several streaks of oxidized ore, one of which was mined
Sp ghe dist.ance oi‘ about 200 feet, but it yielded only from $2 to $5 to the

e .1900- and 2000-foot levels. But mone of this work gave encouragement
;.s,to “the possibilities of finding commercial ore deposits at this deptho
'I'he ‘Extension ore shoot as noted extends from the 250-foot level to
-1400-foot level and was productive throughout its extent. Its ore ‘
ns éf the same gensral character-as that of the main ore shoots On the
Esao-foot level south, in vicinity of raise 19, bot the vein and hanging A
!all rock are cqyipely xgk agglomeratic with material resembling weathered
i;‘:veulders mostly stained dark brown with iron and manganese oxides, On the
-wrth, through much of the 1200 feet distance between the Extension and
;;“4-* ore shoots, not only is the value character of the ore imncapable of

‘dserimination by observation, but the vein itself in large part shows no

:xn the footwall side.

Between the 500-foot and 700=-foot levels the ore shoot was brownish

%wttled. It had a horizontal extent of nearly 700 feet, Portions of it .

“""ed were 35 feet wide, especially in stopes 7-3 and 7-5. It was worked
Ithe bench and fill method, the ore being stoped down on platforms laid

-

[t e

‘rmmit..a m.m—ehaft and winze considerable developnent was done fxx on - -

mof demarcation but grades imperceptibly into the country rock, especially

bk sk Ihind

q

) Rk b |
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, the waste. In places, as in a few other parts of the mine, assays

are necessary to diseriminate between pay ore and waste, |
In stope 7-5 the vein was split by a rhyolite horse 10 feet wide by

" i feet longe Toward the north, 1 to 5 feet of the hanging wall side of

s vein consisted mostly of brown or ochire-colored mineralized gouge-c].ay
}!;’,vellow‘talc," which carried values ranging from $2 to $30 to the ton.

f In stope S, 5«5 on the 800-foot level south from Extension shaft was
'some of the richest gold ore 1n the mine, a considerable body of

Heh 2 ran more than $80 to the ton, and a 3=foot wide shoot of $20 ore had
extent of 35 feets |

* 0n the 1000-foot level the ore shoot carried ore of gmmitx good milling

_:?Edﬁo S

On the 1150-foot level north in stope 13-5 which was 25 to 30 feet in

é'*dth the ore was siliceous and consisted mostly of iron-stained bloclq

rtz and rocks The White vein Nos 1 is shown here coming in to Join the ’1

: .in*vein toward the south. It. is more yellowish here than on the lower

wela. .

=U A{n the 1300~foot level the ore shoot in stope 13-3 was 12 feet wide
Ex !

g& m0stly good orees The White vein is situated 30 feet to the east or

“haging wall side, Lower down on the floor of this level and vicinity the

*ajve;'..n -ia, about.' 9 feet wide, consists mainly of light-colored siliceous
red- and replaced rhyolite and quart.z with 1 foot wide of $10 ore and

e Y S

e
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'{‘k‘e 1401 winze, sunk from the 1400 level to the 1450 level, was all

’{.TGn"the 1,50-foot level just north of the long crosscut the wall rock

gpine dacites The face of the drift on this level 1300 feet south of

mb-ahaft was mostly low=-grade primary ore banded with stringers of

,,mzanddark rock, the quartz containing many angular inclusions of the

7:k. To the south of the productive ground shown on the stope map is a

irge quartz lens extending from a little below the 1000-foot level nearly

5 the 1900=foot level with its north edge plunging steeply to the nortll’!o ;’
~0n the 1600-foot level good oxidized ore, with some primary sulphit;le : .

4, vas found both to the north and to the south of the sub-shaft. The

te vein No. 1 occurs on this level in cross-cut 16-5, but it is not b 7
{ronge _ e O

As to the deposits in the deeper part of the mine, the primary sulphide ES ’; i ‘

« which came in on theyﬁiSOO-foot level was found to be continuous on down

z7ond the deepest workilngs " 5610?: the 2000-foot level, but in depth it became v i
@ low grade to be profitably mined, The conditfon here experienced is . (
‘i kesping with that of similar deposits in other districts, where the |
;:repest developments in the mines have shown that the degree of mineralization
?:l‘g‘eneral gradually decreases with increase in depth; the veins carrying more
,;%aﬁz and pyrite and less of the ore minerals than on higher levels.

:In the Hidden Treasure and North Star ground,opened by shaft and tunne} v | i
“nectively at about 1900 and 3500 feet to the north of the Nevada Wonder

<Y, the geological and mineralogical conditions are, in general, similar

Shpreer TR [ TR
e

L ph St i i




{086 just described in the Nevada Wonder mine in the oxidized zone.

otk formations, the Wonder rhyolite and the Alpine dacite, are both
sent in about the same manner, and the deposits are thought to be on
sorthward continuation of the Nevada Wonder vein, but they have not been

. On the Hidden Treasure ground the deposits consisted of a 60=foot wide

et c.n.«ilnlg‘ 44

m of erushed altered oxidized and, in part, silicified Wonder rhyolite
4th quarts stringers and veins from 2 inches up to 2 feet in width, that

%fsm lenses, bunches, or pockets, and are sometimes abruptly cut off by

.aips and faults, Nearly all the quartz has moderate values,' The dip of

Aospifna

s lode is ARX 85° to the east,

- 1/
- In the deepest workings which are on the 300-foot level, or 300 feet

i 17/ The 300-foot level of the Hidden Treasure shaft accords with the
i0-foot level of the main shaft.

dow the surface, fig. 22, the quartz veins or stringers are strong and
;»k well, but they average only about §1 to the ton in values. On the
‘ ‘?th Star ground where the relief is higher the principal opening is a
t_‘Z)--f'oot; adit tunnel, but the results were not encouraginge

z Mineralogye=—As nearly all the minerals listed for the district, on

Z.*gol"-u, were found in the Nevada Wonder mine the following notes on the

‘re Somockx important occurrinces are here included,

¥
;3
%
¥
v

Bromides were very common in the ore,

Stephanite was an important ore mineral in some parts of the mine

4y taused difficulty in cyanidation of the ore.
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~Chaleedonic quartz occurs sparingly in the veins, Some was found on :
- +he 1600=foot. level,

- A 1ittle ruby silver (pyrargyrite) was found on the 1500-foot level.

-3 ~ The ore contains much free gold, which is liberated during the mi2ling
Iﬂcass. It is of a very light or pa].e brass color and is worth $15 to $16 &

1 i

‘q
>\“‘

‘the ounces It probably stands close to electrum, some of which alloy

3
? nus found in the mine. Occasional small flakes of free gold are visible
—%:
3
?

5-odsic= in the ore,

: I::- Native silver was found at various places and depths in the mine,

et é occurred in the forms of wire, tapering fangs, flakes, and other irregular
=

= 5511 bod:Les, and was frequently associated with argentite from which it. -

Some iodyrite occurred on the 1500-foot level,

~The oxidized ore ;s in general almost entirely free from baae metals. A
: bout the only evidence of their presence is in places a yellowish brown :

simonite or red hematite stain of iron derived from altered pyrite, and

ﬁ.ﬁilarly a little greenish-copper carbonate or malachite stain derived

;-_*ack,g:fzz_xganese o:dde, psilomelane, is locally present 8s dendritic o
%5 and black stain in the ore and in Joint planes in the wall rocke |
e J’aspery quartz is common, Hyalite, partly in globular forms - and

?:T'ssociated with adularia is present in places,

The glistening surfaces common in the ore are 1am:i.nae or cleavage e
;‘uea of sanadine feldspar,
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B

4 fluorite was frequently present in the ore-bearing part of the veins

i

st s i)

upeciklly in the xmmx rich ore with adularia, but it can scarcely be
«prded as an important gangue mineral.

Wavellite, white hydrous aluminum phosphate, in spherical forms
1 saosed of radiating fibers beautifully encrusts joint planes of the wall

:?sf_k, notably on the 500-foot level northe

st e

Eubolite occurs as an alteration product in cracks and porous quartze
Gypsum occurred as incrustations in former water courses in the

sumddized part of the vein, especially on the 500-foot levels

12 the Extension ore. shoot from the 800«foot to the 1300-foot levelss

i

In the sulphide zone, beginni;ig at about the 1300-foot level, the
“rincipal ore mineral is argentite and with it are associated most of the

j;—-ulﬁ ¥ekmsx values, In thig zone the base metals besides pyrite and

&copyrite include also a small quantity of galena and sphalerite. No
c was found, however, above the 1300-foot levels

' 'he silver haloids were found in the following descending order
*‘*cipally in the Exbension ore shoot,

v-‘&nrbolite or bromochloridee

Iodobromite or iodo-bromo-chloride.

18/
Iodyrite or iodide

m/ Burgess, J. A,, op. cit,

5

e

ol -
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: Tulfenite, lead molybdate, occurred in the oxidized part of the vein

i
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Embolite was found down to the 950-foot level and iodobromite from
st depth to the 1300-foot level.
e = Iodyrite was found in limited quantity only on the 1000-foot level,

il

‘g&h some partially oxidized rich ore,and with the decomposition products

S R

e

us assoclated flaky jarosite, and well-known hydrous iron sulphate.

‘?2 The embolite occurred as grayish green waxy translucent coatings of
: * uformed crystals on the ore, the iodobromite as light to dark olive-green )

juoystal coatings, Both minerals were associated with wulfenite and had a

" T.onounced bromine or drugstore-like odor which first disclosed their

esence in some of the stopes,
The iodyrite was found chiefly as loose sulphur-yellow crystals in I i
_igxeEx pockets and cracks in the ore, Jts bromine-cdor wes not quite so '

ff‘.;ﬁ

' itrong a8 that of the embolite and iodcbromite.

Y
X

e Mining methodse=~From the surface down to the 400-foot level where

"% 1y valls were firm the shrinkage system of mining was employed to good
f:fvantage. In the lower levels, however, where the walls were inclined to
e wway in large masses,a waste ﬁ.lling system was employed in which waste
% sterial for £41ling was mined from the walls of the stopes by inclined

’ _‘::ises, end the cribbing of chutes and manways Sﬁuired & minimum amount e
2. 1 : :

’tfimbe—r. The method is described by Smither.

19/ Smither, Thomas M., Stoping methods of the Nevada Wonder Mine,
ing and Scientific Pdess, May 15, 1915, ppe 757-759

5 {
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* 238 follm\"st
Blake crusher

. Challenge feeders

% Ten 1400-pound staﬁpa

~ Trent Chilean mill

= Dorr duplé# clasaifiér

Tube mill

7 éa.llow tanks

Deister iables

-mﬁ Dorr thickener
Pachuca=Type agitators

;“ Dorr thickener

4.1 Callow tank with stirver

5 Oliver filters
.:??"‘Zinc ,boxe§
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Yillinge==The method of ore trestment was by the Slimes process through=-
.. iste ‘he mill was built as a 100-ton mill and cyanide plent on a 30° slope,
: fige 19 the principal parts of the equipment named in order of use are

Faber Dufaur melting furnaces

j Through improvements, however, by successive addition of essentiaii

urts, the plant was made so efficient that it easily treated 200 tons

: i ore a day and establivshed a record of 240 t;'ons a day, the average heing
%600 tons monthly., This, however, is in part due to the softness, incoherent

f_a’vc‘_c-er:andf dl;_her favorable qualities of much of the ore as absence of base
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inerals, etc., which enabled it to be easily crushed, rendered it '
ble to cyanide treatment, and yielded a high extraction,

The added equipment included chiefly Dorr .thickeners, Callow tanks,
classifiers, Oliver filters, Larger air compressor, Centrifugal pumpé,
ton filters (in 1916), and 4 Senn concentrators (in 1917) to remove
ess soluble silver sulphides found in depth i'xi the mine where the
scame harder to treat and ylelded a lower extraction.

Details of the mill equipment and ore treatment together with flow

g appear in the following papers given in chronological order.20

gg/ Van Saun, P. F., New mill at Nevada Vionder mine: Eng. and Min,
Vol.. XCI, No. 10, ppe 520-522, March 11, 1911.

Negraw, Herbert A., Cyaniding at the Nevada Wonder Mills Eng. snd
Jour., Vol. Xcv, No. 11;, PPe 693"695, Apx‘il 5, 1913.

. Carpenter, E. E., Cyaniding practice of Churchill Milling Co.,
?3:'35,,3"".1‘2'&“5' Am, Inst. Min, Fnge., Vol. III, pp., 122=137.

The mill "is credited with having turned out more bullion per ton of
han any other mill in Nevada. During the first few years of its

tion $7 ore could be mined and milled with profit. As the mine

ned, however, ‘and the ore becéme leaner end less docile for treatment
vas no longer possible, as shown by the following paragraphe

he average cost per ton of ore of producing and marketing the bullion

g the ‘entire period of operation was about $8.92, the costs being

ibuted as followss

{ining ($ncluding transportation to mill)e « o « o o o$5.00
ﬁlliﬂgoooooovoooooooooooo.o.oo-o 3.8
fwketing thé bullion. ® @ & 0 ¢ o 0 0 ¢ 06 0 0 0 ¢ o 0__’_2&

e e Total 8+92
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Location and topographye=-The Jack Pot mine is in the northeastern

aart of the district about a mile and a quarter north-northWest of the
isyada Wonder mine and Wonder Mountain. It is in Jack Pot Gulch, a ‘
oninent east side tributary of Hercules Canyon through which it is easy
s access, though the surrounding topography ie'i' hilly and comparatively
rough, figse 7 and 12, The main opening, the Jack Pot shaft, is at an
fitude of 5,250 feet, which is 850 feet lower than the Nevada Vonder
m‘t.. Therefore, the 50-foot level of the Jack Pot mine accorde in

itude with the 900-foot leved of the Nevada Wonder mines

; ",wmw.-—rhe Jack Pot mine is prominently identified
th the ~early history of the Wonder district. The property was located

i April 1906, by Tom Stroud and associates and was one of the first
woperties in the district to produce shipping ore of which $40,000 wor;t_fp

5 taken from a 50-foot sha.ﬁ.f the first opening made, The pr&porty con-
tsting of 12 patented claims and several cthers was soon Acquired by the

.k Pot Mining Co. of San Francisco, for $750,000 it is said, who soon
oxrb consi.derable ore. In August 1910, this Company was succeeded by
Atlas Wonder Mining Cos who greatly improved the property by retimberiné
4adding new and heavier machinery for deep sinking, and developed it
i broad workmanlike manner with the view of blocking out sufficient ore .
sarrant building a milling plant aé the long f?eight haulage to the

flter enabled only_ bigh-grade ore to be profitably shipped, the freight
ﬁ;»@@em chargés"'bn $6Q ore being $48,5C per ton. However, as the

-;ep»:nent was not sulficiently encouraging the Company ceased operations

PR <
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The production, m;ade mostly in 1906 to 1908, was more than 4,000
::re which averaged about $115 to the ton, ' It was shipped mostly
ﬂst.em Ore Purchasing Co., at Hazen, some to Bingham, Utah, and
*el..f.*.eld. :

: values in the ore are gold and silver in the ratio of sbout 1 to 5
rease in gold with depthe Following discovery, good grade shipping
soon mined at five or six points on the property. 7,
slopmente==ihe mine is opened to the depth of 960 feet mainly through
Pot shaft and comprises more than 6,000 feet of development work,
n half of which is drifts. It includes the Grand View and Hercules
e;ch 375 feet longs The Jack Pot shaft is a double compartment

d wa; ;éﬁpped with a 50-horse power gasoline hoist. As the ground
:b;foot level was wet,a sump was sunk to drain ite 7 -

logye==The country rock is chiefly the Wonder rhyolite, but the mine

«-ai the Extension rhyolite, fig. 7.

series of ‘*black knobs" on the ridge rising to Queen Peak.- In

p s occurs on. ths ”OO-foot level west,and on the 300-foot level it

nt or crow& out ‘the vein. In the face of the crosscut on the "

J.eve}. 1’5 is ai!.so present and is pressed and in part laminated,
Jso present in the mine in dike form intrusive andesite which

3ara.llels the vain, it being locally in the Tx fissure, and else=
1 t.o 50 feet distant from it. ;

Ty in part are on or near the comtact of this rock with the Alpine ¥

On the southeast the dark dacite

Vi
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The deposits are of the same general class as those of the Nevada
|ier mine and other deposits in the district, the ore belng in part

{1zced brecciated quartz and rocke They are contained chiefly in a vein

| iem which is thought to continue as the Doctor vein system west of
| ;,;,les Canyon, fige 1i. They are contained chiefly in 4 veins known as

ra', B, C, and Grand View veins, which, in general, strike about N. €0° W.

vve.,rly east and west) and for the most part dip steeply to the north,

ws
3~

."" The veins though composed mostly of crushed material are firmer

those of the Nevada Wonder mine. The ore is oxidized and stained

: 'x;sh and blackish with iron and manganese, and is in part drusye

g The depos‘...ts differ from most of the veins of the district in their

lnese contents Much of the crushed or brecciated quartz and rock is

y recemented and pertially replaced by seams, veinlets and stringers

i5¢k shiny metallic mineral which chemical tests show to consist chiefly

Aut no ferous iron, This manganous ore is always auriferous and occurs

i Joot Iefe_ conte;na some reddish or pink stringers of tale~like
ig sembling alunite,

. nost important of the veins is the A vein on which the main or

shaft is sunk, and it has.yielded nearly all the productioti.
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e vein strikes northwest end stands about vertical or dips about gg®
the south down to the depth of 500 feet, excepting that between the
d BOO-fpof levels, It is convex to the northwest, its position being
. to_the north of the shaft on the 200-foot level. The ore continued
wn to the 450-foot level, but in the lower part of the mine development
. encouraging though the vein is represented there by seams and

'r8 of good-looking quartze

e By C, and Grand View veins crop respectively about LOO feet, 500
nd 600 feet to the south of the A vein, fig. 12 and 25, and the |
. veins dip convergingly about 80° toward the A vein and join it on
-foot level and vicinity, but apparently they make no material

s in the oie at the Junction,

nm thg surface domn to the 100-foot level, vein A consisted almost |
of srfxir_'o're:.vshéot from 1/2 foot to 6 feet wide that ext.endéd nearly

t dnléﬁéh s;de ofnthe shaft and ran $30 to $60 to the ton from which
Qéé cobbed to about $115 to the ton and shipped. In places a width
rches of the ore is said to have beeﬁ "thickly plastered with horn

" Below the ;Oo-foot level and on the 200-foot level the vein

»d mostly $30 to $40 ore.

1911, 7,500 tons of $15 ore is said to have been blocked out between
ace and the 300-foot levels On the 300-foot level and just below
foot shoot of $20 ore extended about 100 feet on-either side of the
eypnd which limits the values decreased to/gg to $7 to the ton due

roken character of the vein as it neared the junction with vein B,

* ®



Vein B is about 4 feet wide of which width slightly more than half
: s ore=bearing,and near the surface mach of it will average about {20 to
e ton. On the 200-foot level, however, where it is opened for 200 feet

" th to the east and to the west of the shaft it is much broken and crushed
ad carries scattered values of only $2 to $10 to the ton,

“here crosscut on the 200~ and 300-foot }evela the C vein is about

eet wide, is more or less Mpregnéted with sulphides, and about half of
%ics width carries values of §1 to §7 to the ton, the ore being mostiy of the
% replacement types

Grand View veine=-~The Grand View vein dips 40 degrees toward the south
md contains some replacement ore. Where cross cut on the 300-foot level,
;;'.mever, it consists mainly of 1 to 2 feet of crushed or brecciated and
;m; seamy rock and sugary quartz contained ih a l2-foot wide shattered
%wne of the dacite wall rock, and does not look promising,

" Source of the oree=-The source of the ore, like that 7f the Nevada

?onder mine, is referred to heated solutions that followed the eruption

! certain of the volecanic rocks, probably that of the Extens;!.on rhyolite
<mly. Of the two most important periods of mineralization the first
w;osited a dark gray slate colored flinty or jaspery mineralized quartz, “
,.h which much of the gold and manganese is associateds Fragments of this
fﬁ.rk hard ore as nodules or nuclei are often found inclosed in the lighter

in beafing quartz of the last mineralization, This feature was ear]y

mgxized by Mre E. Se Cunningham, Superintendent of the mine,
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: __x_s_g--Froxn #hat has been descriqu concerning the mine, from the
th:e; Compaﬁy, though having done extensive development, did not
nted to ri.nato.l.l qioctric power when it was cheaply available in
lct, and the fact that in mining below the 1600-foot level or
Aai::.iivorld.ngs water will have to be contended with, the mine,
pi'obably contains considerable ore, is not regarded as workable
-ent transportation and labor conditions,

oo ®

\» Vﬁlture mine

ulture group, consisting of four claims, is in Hercules Canyon
he Victor road forks and joins the Jack Pot mine on the northwests
d by the Vulture Mining Co., formerly of Wonder and Goldfield,
jaited with having made,in March 1907, the first shipment of ore -
isti'ict. 'Its principal production and shipment was 40 tons of
an,ged from $60 to $200 and averaged about $100 to the ton. At

If visit the tunnel dump akso contained about 100 tons of §23 ores
ine is in the east side of the canyon, the main tunnel opening .
3et sbove the floor, fige. 9. ‘ g
~incipal vein, the Vulture vein, strikes N. 10° W, and stands
lical in Nowder rhyolite, with the croppings in part prominent

[ ddle part of the property. It is opened chiefly by a 600-foot ‘
el adit tunnel, cross cuts and shaft at the face of the tunnel
{h of sbout 200 feet. The vein is about 2 feet wide. At the
the surface down nearly to the'depth of 50 fe;t it yielded ‘
sarly all that the mine prodﬁced. The values occur in the north



:alled hanging wall side of the vein in a 1/2 foot to 2-feet wide ore .
:cnsisting in places of crushed quartz and silicified rock and else=
:.»f a group of parallel quartz stringers. Much of the ore is of the

ci type and contains many angular fragments of altered rhyolite firmlj
led in quartz which is more or less drusy.

eme of the ore contained much yellowlish-brown silver chloride including
:iver which was so brittle and fragile that it was easily screened
;23 'sg:i{eeni.ngs having a high silver value., <%here is also present

i ore 'édﬂe:argentite,and with it are associaced better gold values than
‘né}'sil"ver chloride,

n the deeper workings,‘ however, the results were not eticouragingo

\ mineralized bunches, streaks, and stringers of crushed, silicified
.te and quartz are present, they, so far as learned, do not carry

~:3.6 values.l‘ »

he Vulture ‘é:ound is much broken and faulted, The tunnel shows beds

th ‘breccia and gouge 5 to 6 feet in thickness which seem to be very
;teht. The faulting shows two main sets of fault or joint planes

‘ which dips northerly and the other southerly. The tunnel exposes

L whitich dike of the Extension rhyolite which probsbly is geneticslly

:ted with the ores At about 250 feet south of the tunnel the country

-

@ Y- 6T

| s traversed by a 10-foot wide dike of andesite described .on pages 2§ ab 20
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Other properties
ﬁg.,‘:tvhe many other properties or claim groups having showings of

.der and Wasp

ay Horse

.d King

surface, reported that they abandoned their property because the
anhed out or.became barren at; shallow depths, depths of 90 to 150 feet?
3se reports and their corroboration by examination made of many of the
Les, it is inferred by the writer that this pinching out at shallow

is in general characteristic of the veins of the district. To this ‘

"b owever, there are doubtless exceptions. 3Some iv_eli experienced -mining

23
fxx are familiar with the district, have expressed their confidence in

{
!
|
)
{



Outlying deposits.--Between the Wonder district and Westgate, 8 miles

;:he south, the country is said to be more or less mineralized, and it
:ains several prospects which in 1911 to 1913 were receiving attentione
The country rock through this part of the range seems to be mainly
?:anic rocks ranging from quartz latite to trachyte and is probably

;Zated to the Wonder rhyolite.A It is intruded by large dikes and masses
light-colored rhfolite and aplite which locally occupy small areas, The
e of the range contains also exposures of Mesozoic limestone and shale
cribed on pagesfi',)-j-:ao—r(/which formation the volcanic rocks seem to reste

i Among the more important of the prOSpecta are the Cirac, Lansing and

{:bout 2 miles nearly south oiij' Twin Peaks and the neighboring summit of
E Fellon-Wonder road, at an elevation of about 5,800 feet in the west

£

it of the range, fige. 3. It comprises a compact group of 6 or more claims

+

jtect of a 90-foot wide rhyolitic dike with the country rock quartz

e W-6 ©

L

verton prospects, on some of which ground is said to have held since 1896.'

| Cirac prospect c==The C:Lraéj prospect, formerly known as the "New Strike,"

il

g T T : -
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1¢ dips 70° to the weste The lode and rocks are cut by a nearly vertical
rfault. The openings are a short tunnel, cuts and trenches, on the

ow &acket claim, and drill tests at other points, Pannings of the

sit from the croppings down are said to nearly all show considerzble

, and some assays are said to have yielded about 30 oz. in sj.lver and

) in gold to the ton, Adjoining ground had been taken mpm up on the
theasterly extension of the lode and to the northwest on a shear zone

he lower front of the range. Another prospect,known as the Lansing
pect, had been opened.ngar by, principally by a shaft about 90 feet

» waich contained water in the bottom. This water is probably storm
r, but as a spring is said to occur a short distance to the east on a
e dike, it may be sub-surface water. Here the ore carries conskderable
te, and the rhyolite which is flow banded is sprinkled with pyrite and
eins also a lit.tie chalcopyrite,

Holverton prospecte.==The Wolverton prospect is about a mile nearly

i of the Lansing prospect and Just back of the front of the range. :
00 is associlated with a large rhyolitic dike cutting the cowuntry rock
?ﬁ-s.; The trachyte is disposed in heavy flows which dip gently
,esster.;y. It:48 rreely intruded by dikes and sheets of rhyolite and

X8 : 0; aylivv, wkuch latter rock, in places, forms very sharp contacts
:ne trachybe. " ;

J . :
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Placer deposits

So far as learned, no placers have been found, nor has any explora=

or prospecting been done for them in or near the district.

If the veins of the district formerly extended much above the present
ce, carried considerable gold, and have been greatly truncated, as
&é&f7to'their present croppings, one would exﬁect to find concentra=
of placer gold in the borderihg lowlands on the northwest where
ctritus eroded from the veins has been deposited. However, these
_mrations,vif present, probably do not constitute workable placers

st of their gold coﬁtent is probably in too finely divided a form

successfully recoverede

.;,;..;4.:4.4"5\:: ARG
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Chalk Mountain, Guartz Mountain, Gold Bagin, and
King Mining Districts, Nevada. ]

rie Chalk Mountain and Quartz Mountain mining districts are in southwestern
ia southeast of Fallon, the nearest rallroad stationk to which the ore is
:d by autotrucks over the Lincolun Highway end thence shipped to Salt Lake
Uteh. The districts have recently been brought into prominence by the
wery of valuasble ore bodies. This general région was examined by the
rzical Survey several years ago, but in view of the recent discoveries and
‘erable production another visit was made ian October, 1926. The work was

v F. C. schrader, geologist, who received valuable aid and information

he docal: ‘mining companies. The deposits occur mostly in Triassic (?)
ione and are assooiated with porphyritic iptrusive rocks, like the ores , 14
ﬁtic, Utah, and Leadville, Colorado. AR

\
- Chalk Mountain District

e Chalk Mountain district is about 40 miles east-southeast of Fallon, in
:1ill County, midway between the famous old Fairview and Wonder districts.
fig. 2.)  Chalk Mountain, in which nearly all the ore occurs, is a conspicu-
hitish hill in Fairview Valley. It is about 3 miles long, in & north-north-
direction, and 2 miles wide, and it rises to an altitude of 5,440 feet, or.
;1,000 feet above the surrounding surface. (See fig. 3.) It is separated
une west front of the Westgate Range, which contains the eastern part of
iistrict, by a valley about a mile wide. .

Geology

'halk Mountain consists meinly of whitish dolomitic limestone which has

‘arched into an anticlinal fault block along its longitudinal axis and in-

:d by granodiorite porphyry. The limestone contains the ore deposits. It

:dium to thick bedded and is more or less marmarized. It has been faulted,

Led, and locally intensely folded. Pronounced faults occur along the east

. of the mountsins, and with them is assoclated the principal zone of miner-
ition. Faulting and mineralization have occurred also on the west slope, in

bss zone, or "iron belt," nearly a mile south of the north end, and across

routh end. Along the contact the granodiorite prophyry has changed the lime- i
: into dolomitic marble and produced a contact-metamorphic zone, in places (///_
al hundred feet wide, containing & score or more of the usual metamorphic A
als and also bodies of ferruginous magnetic greenstone or low-grade iron

with which copper minerals ere associated. Epidote, a green calcium-aluminum
ate, occurs in large bodies on the west slope of the mountain, and large

s of phlogopite, a light-gray, pearly-lustered magnesium mica, are found at
southeest base. No fossils indicative of its age have yet been found in the

;tone of Chalk Mountain, but because of Jurassic fossils found in limestone

e foothills to the south and in the adjacent part of the Westgate Range, and

e of the more highly metamorphosed character and dynamically shattered con-

m of the limestone in “halk Mountain, it is thought to be probably of Triassic
nd to belong to the .formation that ocours 12 miles to the north, in the Still-

- Range, and was described by the Fortieth Parallel Survey as the Koipato series.
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s The granodiorite porphyry, with which the ore deposits are genetically con-
i nected, is & medium-grained gray porphyritic rock composed ciniefly of soda-lime
and alkali feldspars, quartz, biotite, and hornblende.

, The limestone end granodiorite porphyry are intruded by dikes of & greenish
. lrn-gray diorite and a whitlish aplite, which are presumably complementary to

i eath othur and have been differentiated from the granodiorite porphyry nagna .

: In places ore deposits are associated with these dikes.

At the north end of the mountain the limestone and the granodiorite porpayry
are mostly covered by rhyolite, & light-colored siliceous volcanic rock. On-the
northeast slope occur two small areas of a dark-greenish iron-gray andesite, and
& small belt of the andesite crosses the south base.

Covuring the consolidated rocks on the lower slopes of the mountain is a

thin marntle of alluvium or wash, which increases in thickness to at least 150
feet in the surrounding valley.

Ore Deposits

ik

Chalk Mountain

Since the early Comstock days it has been known that ore occurs in Chalk
Yountain, but until 1921 thefe was only sporadic production, occasionally in car-
= loed lots, running about 60 per ceat of lead and 60 ounces in silver to the ton.

- Ontil about 1920 the operators believed that the mountain contained considerable
~ore but that it was of too low grade to be shipped and that the veins were not

* persistent. Beginning with the operations of the Chalk Mountain Silver-Lead

#ines Co. ’ about 1921, more extensive deposits were found, which stimulated ac-
vity and increased production. The property of the company lies about the

‘ddle of the lower east slope of the mountein and extends nearly 13 miles om

‘the zone of mineralization, in which the vein along the main fault fissure dips
_steeply to the east. The mine is situated toward the south end of the property..
“iSeg fig. 2.) By May, 1923, the company had shipped, mostly from development

vork, 120 tons of $80 ore, comprising about 80 per cent of the ore mined. By

1925 a 5-foot ore body had been developed for 375 feet on the 110-foot level

and & new shaft, 600 feet south of the old shaft, showed the ore body to be

‘gbout 10 feet wide on the 160-foot level, from which the company was shipping

‘dsily 12 tons of $100 ore. In July, 1926, a large, rich ore body was opened

on the 335-foot level. It alone produced $175,000 worth of ore, some of which

ran 70 per cent in lead. In places it was 12 feet wide. The ore was found to
continue down to the 500-foot level, where the main vein contained 6 feet of

rich cre. By February 1927, the company had shipped 51 cars of ore, which re- °
turned $127,500, or an average net value of $60.94 to the ton. About $500,00 \.
vorth of $25 mill ore had been blocked out in the mine and about 3,000 tons of )/}
§20 ore accumulated on the dump. The ore shipped runs about §90 in gross value //‘
to the ton, of which $60 is in leasd and $30 in silver. The company can profit-
ably mine and ship ore of $30 grade. '

:
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Other operators at Chalk Mountain, mostly on the west side, are the Nevada
Chelk Mining Co., the Chalk Mountain West Side liines Co., the Quartz-Chalk Moun-

© tain Mining Co., and the-Chalk Mountain Extension Mining Co., each with a group

7 of four to eight claims. The Nevada Chalk liining Co. has for some time been

% producing on & small scale.

The deposits are mostly oxidized, and the ore bodies, though a few are
- tebular, are mostly irregular masses of porous iron-stained material. They occur
© is veins and replacement deposits along fractures or bedding planes in the lime-
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:1tered limestone, quaftz, calcite,>dolomite, chalcedony, jaroeiﬁe, garnet,
lote, jasperoid, iron oxide, snd brown ferruginous material. Iron is present
fufficient quantity tc make the ore desirable for smelting. i

1

The ores were deposited as sulphides, principally argentiferous galena,
| te, molybdenite, anc chalcopyrite, by hot solutions that ascended from the
odiorite porphyry magma and circulated through the openings in the limestone.
- were deposited soon after consolidation of the granodiorite, probably at

s of about 1,000 feet below the surface, largely in the places they now

3y- Since their deposition they have beon pertly enriched through the pro-
ns of’leacning end concentration by descending surface waters.

n&ditional commercial deposits probably occur in and near Chalk Mountain,
siated with the zones of mineralization in the limestone. Most of the veins,
+ielly those of steep dip, probably continue in depth to or below water level,
sarichment probably extends to that depth, which is from 300 to 500 feet in
sines. Below water level, however, the dpposits are probably leaner than

6, having received less, if any, enrichment from descending surface waters.
;”to irregularity in the occurrence of the deposits, the best guide in pro-
ing end mining is to follow the signs of mineralization in the limestone,
may range from a broad iron-stained zone to an almost invisible seam.

7 to the prevailing easterly dip of the limestone and of the eastern zone
ineralization, the east side of the mountein seems to be the more promising,
. is more favorably situated for enrichment by concentration, along the

ing planes and fractures, of minerels leached from higher levels.

g‘é‘

Westgate Range

bout 2 miles east of Chalk Mountain, in the west slope of the Westgate Range,
here 1s composed chiefly of Jurassic limestone, is a north-south series of
s prospects or claim groups, including the Mogul, Huber-Morrell, Watkins,

v, Twin ®etals, and Wolff. These prospects extend through a distance of

al miles and are mostly at altitudes between 5,000 and 5,500 feet. Some

em have made & small production. The deposits, like those at Chalk Mountain,
lead and silver and occur in veins and replacement bodies in the limestone,
hey are closely assoclated with intrusive andesite and rhyolite and there-
1ay belong to the Tertiary period of ore deposition.

Quartz Mountain District

ne Quartz Mountain district is in Nye County, 60 miles east-southeast of

i, 25 miles south-gsoutheast of Chalk Mountain, and just northwest of Marble
e old I1linois mine. (See fig. 2.) 4t is about 8 miles long east and west
niles wide. . Quarfv Mountain and the town and post office of Quartz Mountain
car its cenuer. _{See fig. 1.) The population is about 200. A daily auto
stage 18- Qper&,ion from Fallon. 1

ie. distrlct 1ies 1n opeh rolling country. It is drained southwerd into =
¥allay. The dominent topographic and structural features and the ore de- : ‘
: trend northwestward. The southeastern part of the district is occupied -
. western half of the Lodi Hills, which have the form of &n isosceles triangle
42 apex on the northwest in Quertz Mountain. (See fig. 1.) The ground- ;
table probably stands at a depth of about 800 feet.

zétéistrict is named from Quartz Mountain, a low ellipitical hill sbout
- nmile long and 300 feet high, much of whose northern half is strewn with
. and whitish silicified rock. Ore deposits similar to those it contains



sﬁern part of the district, 2 miles west of Quartz Mountain, where the Broken
is .a.ine has produced more than’ $210,0C0 in similar ore.

-;'.»\.

ure was disc: ,‘-'erad at Guarts Mountain in 1920 , and by the end of 1925, under
Annette-—’ﬂalker lease, the discovery property had produced $90,000 worth of

2. Then the property, henceforth known as the San Rafael mine, and many sur-
soundingiclaims were. teken over by several mining companies, -including the San
#afael Cos; “which has since produced and shipped from the mine about $250,000
—gerthiof silver-ledd ore running about $40 to the ton and has opened up sufficient
are to continue its present rate of output for a year. ,

: “ming or deep prospecting is also being done on several other properties,

including “the Wuartz Mountain Metals, Hasbrouck, Calico, San Felipe, Exchequer, 5
“ptandard, Argentum, West Divide, Tripod, Desert, and Iron Mountain. Some of "jfj: T
then are opened to depthaof 400 feet, and sore have made a small production.

Geology

l&ost of the surface is covered by a ‘mantle of alluvium or wash 150 feet
in maximum: thickness, beneath which the consolidated rocks are- mostly Tertiary
wlcanic flows, but the Lodi Hills, in which are nearly ell the recentl,r,discov- &
sred ore deposits, 'is ‘chiefly Cretaceous or Jurassic granodiorite porphyry or -~
sllied intrusive‘rocks, together with areas and masses of Triassic (?) limestone.
end greenstone. (See fig. 1l.) The assignments to the Mesozoic are based on age
determinations of ‘similar rocks in the adjoining Paradise Range, on the southeast,
sade by H. G.: Ferguson ‘and S. H. Catheart, ‘of the Genlogical Survey.  In the Lodi
-4ills -the limestons ‘is locally underlain by an older seriea of Volceni.c green-
= ’aones -and- tuffs of 'l‘rlassic (?) age. Gk ’

The most abundant of the gra.nitlc rocks i the granodlorlte pnrphyry, which
has intruded ‘and metamorphosed ‘the limestone and together with its copplementary
ilkes of diorite, quartz monzonite, and aplite represents the magma from which
the ores were derived. 4t is a dull greenish-gray medium-grained rock ‘end is
locally compressed with most of 1ts m.’merals con51derably altered. '

The oldest sedimentary rock is the limestone exposed in the Lodi Hills.
Tese hills consist mainly of a batholith of granodiorite porphyry containing
rements of & huge limestone roof, most of which has been removed by erosion.
Tie limestone is the principal ore repository. It is a medium to thick bedded
bluish-gray crystalline ‘rock and contains a little interbedded black shale and
wleanic greenstone. It has been metemorphosed, faulted, and folded. The struc-.
tire is mostly monoclinal, as at Quartz Mountain. Just north of Quartz Mountain
the limestone is thought to be dowmn faulted and deeply buried by the Tertiary ¥
wlcanic rocks. :It has not yet been found in the Calico mine, which is' 400 feet™
{eep with its bottom in rhyolite and granodiorite porphyry. The faulting seems
to have included the northeast side of Quertz Mountain, ‘as nkither the limestone
wr the Lease vein occurs northeast of the feult.

Encircling Quartz Mountain on t.he north and west is a series of nearly flat-
ijing, mostly light-colored lavas of Tertiary age, consisting chiefly of rhyolite
| Wt including slso basic types. ' The series consists of flows, tuff, and breccia
ind is about 500 feet thick. (See fig. 1.) These rocks are considerably a.ltered
' wdrothermally, as well as by oxidatlon, and contain much sericite. ;

In places the ‘volcanic rocks are cut by dikes which probably are branches of
- %s younger flows. A large dike of this class is intruded along the contact of

- %2 lava flows withithe older rocks of ‘Guartz Mountain.:- +4 is & brownish-drab ..
£ “nse rock which is regarded as originally andesite but now consists mostly of
ssondary sericite. Branches of it in the San Rafael mine consist almost wholly




In the western part‘of the district the lava series, which, there has not. .
seen differentiated, consists chiefly of the andesite and andesite breccia that
gmtains the Broaen.Hills ore. deposits. It has a known tnickness of . 350 £eet.,~;
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The' general distribution of ‘the ore, deposits and mineralizetion 1s indicated
i ,;the position of the mines, prospects, and claim groups shown .on the map (fig.
Z ) The ore. deposits occur in two grouas —_— Mesozoic and Tertiary
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Mesozozc deposits

; She hesozoic deposits are geneticalLy associated with the granodiorite por-
ayry and-its-complementary dikes. They occur-in the limestone in the Lodi Hills
srea &nd ‘are mostly the result of replacement.. The ores, which yield silver and
jead; are characteristically gray and yellowish .lead carbonate:ores containing
“Iusps:of galena.:rThe ore miherals are chiefly cerusite, argentiferous galena, .
sngne mineral comsists chiefly: of iron-stained comminuted quartz with chert: or..
{bnt, ‘Jasperoid;-calcite, dolomite, jarosite, and arglllaceous material. Proxi-
ity to ors or an ore body in the limestone is usually indicated by the presence
i iren or mangenese oxides, cerusite, specks of galena, and copper stain. The
~largest deposits are those of the Lease Vein, in Quartz Mountain, which have been
%'mst explo;ted in the Sen Rafael mine. s L abary N L

Gl O . FUENAST A8 UngQl i Led |
,' . 8 é i

The Mesozoic ores were formed by ascending hot solutions as replacement de- :
-‘wmits in'the limestone at moderate depth-and temperature. - They were deposited
- a2 gulphides,: principally argentiferous galena,-from which: oxidized ore minerals
" yore subsequently leached’by descending surface waters and concentrated at lower
. levels,: where they formed new deposits &nd enriched the ore bodies already there.

n_;r,. 5

he«succession of events es indicated at Quartz Mountain wss about asﬂfollowa.

Enz»ﬁpheaval and intrusion of the limestone by the granodiorite porphyry. 3
2 uDeposition of: the Lease Vein by hot magmatic solutions ascending from 4
% tthe granodiorite porphyry and eirculating through the limestone. al i &
3« zA:long period:of subaeriasl erosion: during which: Quartz. Mountain. snd the
; -:Lease vein were brought to or nearly to the- surface, and. the ores,
~were more or less oxidized. . . Yo
Ay Effusion of the Tertiary: volcanic. rocks, wnich probably covered Quartz
. <Mountain and vieinity. ... : .
Intrusion of the andesite dike at the northeast side of,Quartn Mountain,
~accompanied by faulting down of the limestone and the Lease vein on

S i
sccond period of erosion during which the volcanic covering was removed =3 &
fram;ths Mesozoic_rocks at Quartz Mountain and the deposits were. fur- i

O
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-The *ertiary'deoosits occun~chie£1y in veins and faultébreocia zones in the | _
tiary Volcanio TOOkS- They contain lea.d.- ailver. and cald. Tha ara m{navn'la_,.i_.,_.,
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Twat or tne ban Kafael mine except that it contains more gelena and 5 per cent
- 2opper.
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normal fault fissure that cuts the limestone, granodiorite porphyry, and vol- .
mic rocks. It extends longitudinally through Quartz Mountain and the San Rafsel
roperty, south of which it continues into the Quartz Mountain Metals ground, and
9 feet to the northwest of the mountain it sppears in the Calico mine. It dips

5" NE, or stands about vertical, end it cuts off the Lease vein, as shown on the
0-foot level in the Sen Rafasel mine. (See fig. 4 and seftion in fig. 1.) 1In

ts outcrops at the north end of the mountain end on the 450-foot level in the San
:fael mine it is 35 feet wide. In the Calico mine it is 80 feet wide and in

isces contains mineralized pockets running sbout $6 in gold end silver to the

one The filling of the vein is siliceous brecciated greanodiorite porphyry, an-
csite, quartz, and calcite containing in places moderate quantities of galena

ad sphalerite, with traces of antimony and a little gold and silver.

The Tertiary deposits were formed by ascending hot solutions that circulated
arough the rocks after the eruption of certain of the Tertiary volcanic rocks.
ose at or near Quartz Mountain seem to be genetically connected with the large
desite dike intruded along the contact of the Tertiary lavas with the Mesozole

scks. Since they were deposited they have been partly oxidized and enriched by
:scending surface waters.

Mines snd prospects

The San Rafael mine, around which the history of the district as described
-ove largely centers, is in the northwest end of Quartz Mountain. It is prin-
[:&lly on the Leass vein, but it includes also a part of the Vertical vein and
seral other lesser veins or large ore bodies. The Lease vein strikes about N.
' Wos with the trend of the mountain, and dips 25° NE., into the mountain, to-
.4 the Vertical vein. (See figs. 1 and 4.) It is a large bedding-plane re-
lacement deposit in the limestone and is the principal ore deposit in the dis-
hict. 4t is opened by a 450-foot 40° inclined shaft sunk near-its north end.
on the 70-foot level to the 352-foot level the vein was an almost continuous.
e body, from 3 to 14 feet in width and about 120 feet long, and much of the

¢ was of high grade. Decrease of the dip just below the 250-foot level gives
s the vein, between the 250- and 352-foot levels, 180 feet of stoping ground

. ghich the ore body is 5 feet in width. Here the ore is more uniform and of
‘tter grade, contains more su}lphide than that on the higher levels, and runs
¢h in silver, much of it yielding $50 to the ton, of which §14 is in gold.

e of it is rich galena ore running about $100 to the ton. On the 200-foot
vel occurs a 13-foot bedding-plane ore body, which is at 'a higher geologic
rizon than the Lease vein and contalns more quertz end gelena. -*t carries 12
et of milling ore and on the footwall gide 1 foot of shipping ore and shows
od -indicsetions of persisting in depth. A 7-foot ore body has been found on

s 352-foot level ih the southeast drift, beyond the south end of the Lease
in, - *t is in virgin ground, with 400 feet of unexplored backs, end shows 3

it of "$60 ore snd 4 feet of mostly $20 ore. The ore runs high in gold and
lver end shows native silver in wire end other forms. In the footwall below
e Lease vein is another vein which produced some shipping ore on &and above

» 200-foot level. In the northeast side of the mine the Verticslvein, on the
0-foot level south of the crosscut, conteins an ore shoot 70 feet long con-
sting prinecipally of galena ore, end below its junction with the Lease veln
zhows 12 feet of milling ore in the crosscut. i ' f

In the Hasbrouck mine, at the south basze of Quartz Mountain, the southeast
#ings on the 200-foot level sre sald to traverse a wide minerslized zone which
i & limestone foot=sll and an aplite hanging wall and which conteins several ore
otg or veins, including an east-northeast 3-foot vein of shipping ore similar
ihat of the San Rafasel mine except that it contains more gelena and 5 per cent
‘oppers - i E : £ &
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-~ In the easiern‘base of Quaftz Mountain the lower 70 feet of ﬁhe Quartz

Zantain Hetals shaft, which is 300 feet deep, is said to be in mineralized lime-
sione that looks promising.

—Just north of Quartz Mountaln, on the Nye-ilineral snd other clalms, sre pros-
=2cts on several fault breccia veins in the rhyolite (flow No. 4 in the section
gﬁwm,anying fig. 1) in which a little galena end lead carbonate occur. The San .
felipe prospect, three-quarters of a mile northwest of Quartz Mountein, is opened
145 feet deep in rhyolitic iocks. It was supposed to be on “the continuation of

the Vertical vein, which recently, however, has been found to have & more westerly
sourse. A little mineralized rock was found which assayed about $2 in gold eand
silver to the ton, but the prospect is not encouraging.

The outlook for the Quartz Mountein district is regarded as favorable. Its
rest probability is that of finding further ore depositgéin the limestone. There .
s also a feir measure of probability that new deposits May be found in the large
:ree of volcanic rocks extending from Quartz Mountain to Broken Hills. Ywing to
ihe irregularity in occurrence and the replacement chaeracter of the deposits, the
st guide in prospecting is to follow mineralizetion in the limestone. The most '
zozlzing places are on or neer the contact of the limestone with the intrusive
racks, especially granitic rocks, &s granodiorite porphyry and quartz monzonite.

e larger the intrusive body the more chance there is of discovering an ore
jeposite

Promising platinum deposits are being developed south of Lodi Tank. Highgrade
cheelite deposits are being developed in Cottonwood Canyon, east of Lodi. The
!linois mine has recently opened up a large body of high-grade silver-lead ore.

}\35\»* Gold Besin District

The Gold Basin district is 45 miles southeast of Fallon, 5 miles south of
halk Mountain, end just east of Fairview Peak. (See fig. 2.) It is & north- ;
outh area 3 miles long by 2 miles wide, which drains northwestward into Fairview
‘lley. The surface consists mostly of steep ridges and deep valleys eroded in a
-ulted end folded Tertiary volcenic rocks. The predominent rock is a dull-gray

wrtz latite like that of the Wonder district, where it is commonly called &
yolite.

The ore bodies are principally gold-bearing deposits such &s commonly occur
veins in Tertiary volcanlc rocks of the Southwest. They contain a little sil-
r besides the gold. Uutside the veins free gold in fine particles is widely
stributed in nearly all the rocks, but it is not recoverable. The deposits

four mostly in eight or ten veins or breccia zones, which in general contain but
itle quertz or gengue mineral other than wall-rock breccia. The deposits were
rned by hot ascending magmetic solutioms that circulated through the rocks soon
‘er the eruption and consolidation of certain members of the volcanic group.. j
¢y were probably deposited mostly as argentite and gold. Since they were formed
¢ deposits in the oxidized zone have been enriched by downward concentration of
irital mineral, especislly gold leached from the disintegrated veins and rocks

tigh levels removed by erosion. For this reason the deposits pan well in free
14 : _

e

The Gold Bug mine, owned by the Gold Bug Mining Co., lies near the south end -

he district, at an altitude of about 5,400 feet, on a fault-breccia vein or
that dips about 50° NE., in andesite. The vein, which was discovered by

vy ¥night in 1924, is 2 to 6 feet wide and 1,700 feet long. It is opened by

;J” inclined shaft with two 50-foot drifts on the 50 and 100 foot levels and
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«ridess In places it is fairly siliceous, snd its metal content, mostly free
;ld, is as much as $20 to the ton. The ore contains also a little argentite
.d cerargyrite. ‘

In Branch Canyon, about 1% miles north of the Gold Bug mine, are five or \
zix prospects in the quertz latite, mostly owned by Messrs. Branch, Hunt, Smith,
4 Wilson. The Smith prospect, situated om a hill towerd the east, consists of
fault-breccia ledge or zome 2 to 4 feet wide, dipping 70° Ev It is opened by
% 35-foot shaft which shows only brecciated country rock, with but little quarts,
¢ilicification, or indication of mineral. The rock, however, pans well in gold,
saich is in very small particles and most of which has probably been concentrated
in the ledge by leaching from higher levels. The prospect does not seem to be
of eny commercial value. The Branch prospect, farther west, et the north edge of
tne bottom of Branch Cenyon, is on & breccisted fault zone that dips 75° SE. It
{s opened by & 50-foot tunnel and contains more quartz than some of the other
prospects in this canyon. &

The Hercules prospect, in the northern part of the distribt, is owned by the
fercules Mining Co. It is ssid to be on a fault-breccia zone, & mile in length, .
md to have considerable mining machinery on the ground about ready for operation.

In the lower half mile or more of Branch Canyon are gold placers.about 100
feet in thickness, and as the gravel is very engular and porous and the gold is
very fine, the gold 1is concentrated almost entirely on or near bedrock, where the
gravel 1s said to run from §2 to $3 in gold to the cubic yard. Several attempts
beve been made to recover the gold by the dry-washing process with machinery and

stherwise, but the results were not successful. The deposits cen prebably be L

sined best by the room and pillar method.

The outlook for the Gold Basin district is not encouraging. The deposits on
the whole are small and of low grade. Few, if any of them, can be profitably
sined, even on a small scale, in the oxidized zone, much less in the sulphide
e below the levels of enrichment, where they are doubtless very much leaner.
is statement seems to apply equally well to the remainder of the lerge rectan-
mlar eres of volcanic rocks extending from the Fairview Mountains 5 miles east—
2rd and from Bell Flat 10 miles northward, hearly to Westgate end the Lincoln
iighway, of which the Gold B&sin district is only a one-eighth part. ) SRR

‘King Digtrict

~ The Ring distrioct is in the northeast corner of Mineral County, 50 miles
wutheest of Fallon, 15 miles west-southwest of Quartz Mountein, ebout midway be-
ween Quartz Mountsin and Rawhide, and just west of Mt. Anne, s prominent landmark.
3ee fig.2.) The region is underlein principally by tilted Tertiary volcanic rocks
aich rest on Mesozoic(?) limestone, diorite, end granite. Gold is sazid to be
iidely distributed in andesite and rhyolite for the extent of nearly a mile.

‘Here, in September, 1926, a stringer or small veing of rich gold ore was found

' B.H.Donelly and Tex. Mondell at a depth of about 10 feet in an old shaft sunk in
Horite porphyry. The strike soon attracted attention, and by October 20 a hundred

i1 were camped on the ground. Soon after the discovery was made the principal pro-
#rties, including the King and Queen claims, were taken over by the Desert Queen
iining Co. By November 10 two more strikes of high-grade silver-leed ore were made

‘s parallel veins on the Queen claim. The ore is said to be associated with rhyolite,
@ich intrudes the diorite. Some of it is said to run about 50% of lead and 250 oz.

4 silver and $2 in gold to the ton. By Jenuary, 1927, development showed the gold

2 ghow 17 feet of mill-grade ore oy the 100-foot level, &nd by June there had been

wln to carry 6 feet of ore on the 50-foot level, in April the Queen claim was reported !
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