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“cold but pleasant, with little precipitation.

- lava flows of this end of the range. The bighest pomt in this part 0

the tange is Buckskin Peak, which has an clevation of 8,800 {feet.
At the Oregon State line the range is only 6 miles wide and soon
sinks to the lava plateau. |

The range is drained on its west side to Quinn River, which flows
in a sagebrush-covered valley 6 to 10 miles wide. Iere gently sloping
débris fans lead down from the foothills. There is flowing water in
Quinn River, derived mainly from tributaries that come from the
Santa Rosa Range, and it serves for some irrigation, but it sinks

.. ultimately into tho sand of the basins north of Winnemucca and
. Pyramid Lakes. Opposite National the river flows at an clevation
of ouly 4,200 feet.

The castern base of the Santa Rosa Range lies 600 to 1,600 feet
higher than its western base. It is drained by Little Tlumboldt

‘River and, toward the northeast, by the headwaters of the Little
- Owyhee, which empties into Snake River near the boundary of Idaho

and Oregon. The map forming figure 2 shows well how at its northern
end the range changes to a plateau having an elevation of 6,000 feet,
heavily scored by erosion from the west side.

CLIMATE AND VEGETATION.

The climato at Winnemucea is that charactoristic of tho lower parts

of the Great Basin, the summers being hot and dry and the winters
ri‘

oward the north end

of the rango the climate is much colder, and at

une, 1911, heay,

al, and the big cirques of Spring

arboreal vegetation, but this impression is not quite correct. A few
willows along tho streams and erccks contrast pleasingly with the dull

- brown of the rock, and in the gulehes and cirques of the higher range
~as many as 50 trees may bo counted to a square mile. Thereis a

heavy growth of sagebrush in the valley and on the smoother foothills.
The streams on the west side of the range and also the one that flows -
southward from Spring Peak serve to irrigate small ranches at the
foot of the range, and these green alfalfa fields delight the eye of the

- tired desert t.rave.ler.r

GEOLOGY.

‘Geologically the SantaRosa Rangeis really a‘‘terra incognita.”  The
maps of the Fortieth Parallel Survey extended only as far north as
Winnemucea, at latitude 41°.  The outcrops on the north side of the
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NATIONAL MINING DISTRICT, NEV.

on mainly by tunnels, which reached depths of 600 to 700 feot below
the outerops. The proportion of gold to silver is said to have been
groater at depth than near the surface. : ;

Not having examined these deposits, I do not feel entirely certain
that they were formed during the older period of mineralization.

On the west side of the range prospecting has been carried on at

- Rebel,* Willow, and Canyon crecks, the last only a fow miles south of
All these deposits are of the older series and are generally

National.
in slates.

Some prospecting was done on Rebel Creck in 1911. The Ohio -
claim is one of the earliest locations on the creek. This prospect was .
worked in 1884, according to the reports of the Director of the Mint, .
The veins of Canyon Creek lie in slate and are about parallel to the '
schistosity. They contain milky quartz, some siderite, and a little "
= ite. : ‘ it
pygn Pole Creek, about a mile south of the upper part of Canyon
Creck, much gold quartz float was found in the early days and a.
. 5-stamp mill was erected to treat it.

it is said. - No vein was found. : . e
" Placer deposits that probably derived their gold from these pre- .
Tertiary veins were formerly worked on a small scale at the foot of :

The developments are insignificant. - - ;

the range on Willow Creck, about due cast of Spring Poak.

TERTIARY MINERAL DEPOSITS.
During thq»ezu'ly prospecting the deposits in the Tortiary lavas of
the north end of the rango appear to have been overlooked, though

*it is said that the veins on Buckskin Peak were known many
years before the deposits of the National district were discovered.

These deposits, found in 1907, will be described in detail in the
following pages and are therefore only briefly referred to here.

They are fissure veins, most of them narrow and of low grade, carry-
ing a little gold and a few ounces of silver.  They contain, in a drusy, -
fine-grained quartz gangue, small amounts of pyrite, zinc blende, and
* other minerals, but all carry stibnite in larger or smaller amounts,
and at least one deposit carries cinnabar. In one of these veins was =

found the remarkable shoot of pale gold (electrum) which within
four years yiclded nearly $4,000,000. The veins northward have a

steep westerly dip and occur in rhyolite, basalt, and latite. There
~are no placers. s : Al
The lavas in which the veins occur are probably of Miocene ago
and the veins were doubtless formed by the action of ephemeral hot
springs after the extrusion of a large sheet of rhyolite late in the s

period of voleanic activity. = 0 |

"1 Burchard, H, C., Rept, Dircetor of the Mint on pro&uetion of precious metals in 1884, p, 357, 1885, . s

The production was $30,000,

SANTA ROSA' RANGE. , 15

On the western slope of W'mncmucc_:a Mountain, ai an elevation of ;
6,000 feet, a remarkable deposit, which deserves special mention,

-was worked by W. G. Adamson in 1911.: The rocks exposed on the

western slope are dark, smooth, fissile slates, slightly altered by con-
tact metamorphism, but they include also some calcareous slates.
The general strike is northward, but the: dip'is very irregular.: A
mass of intrusive diorite is exposed on the east side of Winnemuces

" Mountain, its contact with' the slates being near the top of the ridge A

on that side. - The slates are cut by a fow dikes of porphyry, which is
probably related to the diorite. it «iiieignt vt il 0 wny

There are several prospects in' this vicinity, and some of them;ii= e !

* .about 150 feet higher up than Adamson’s camp, contain calcite veins - i

.+ cementing irregular brecciated zones. ' These remind one strongly of .
hot-spring deposits formed  near ‘the ‘surface.: The “veinlets are - .

banded and drusy, the slates between them soft and yellowish, @

. At Adamson’s camp a well-defined vein outcrops, striking north- =~
- east and dipping steeply northwest. It is traceable for a fow hundred

feet.  The vein filling, which is several feet wide , consists of granular
calcite distinctly. banded and stained ' yellow by limonite. * At the
outerop back of the mine office it contains rather plentiful specks of

- cinnabar. In composition, appearance, and structure the vein recalls

strongly a hot-spring deposit. " An assay by Prof. E, L. Bugbeo gave
a trace of gold and one-third of an ounce of silver to the ton.~ -
The northeastern part of the vein beyond the mine office appears -

to bo faulted to the southeast with an offset of about 200 feot. The

discovery in this part is an outcrop consisting mainly of brecciated
slate filled with drusy quartz, - This quartz vein is probably the con-

tinuation of the calcite vein. . A tunnel 30 feet below the top of the
outcrop disclosed a well-defined vein 10 feet wide, striking northeast'
and dipping 60° NW. A narrow and persistent . streak along the
footwall contains barite with quartz. Rich ore with pale native

gold was struck in the-tunnel near the: floor and is contained in a
- harrow streak which, with clay and limonite, also lies along the foot-.
The rich ore did not extend to the roof of. the tunnel, but'

wall.
within a short space coarse gold was extracted to a value of $8,000.

- This was in 1911, The developments since then have been continued'
- and a small mill has been erected: The statements in the reports on
- the metal production of Nevada in the Survey’s ‘“Mineral Resources

of the United States’’do not indicate that any large ore shoot has

. Yet been encountered. il

The high-grade ore continued below the tunnel level and was taken

~out by underhand stoping. In some places the gold formed an almost =~ =
continuous sheet along the footwall.; . At other places the pay shoot® : Lt
widened and contained ore of ‘milling grade. ' A small pan mill was! el e

79102°—Bull. 601—15—2 + o




\-a g e i o ac . 7

the National mine was mllled

'+ National mine. =@« ./ it
A tunnel 50 feet bclow t.he upper tunnel dld not cutb the vein, but

" ran into what seems to be an east-west cross fracture faulting the
. vein.
- likely, however, this cross fracture antedates the mineralization. -

" There is a marked difference between the calcite-cinnabar filling in

_This vein also contained some quartz and a little gold. < Very

the southwestern part of the vein: and the quartz-barite-gold filling

. in the northeastern part; so that these different parts may have been
- filled during successive stages of the mincralization.
- mineralization at this place is due to the action of hot sprmgs at
S pomt.s very close to the surface can scarcely be doubted. ¥
~ . There are no volcanic rocks in- the immediate vxcnuty, but there

That the whole

 are several basalt flows noar Winnemucea, and hob sPrmgs breah: out

5 5 along L11;tlo IIumboIdt Rlvcr, abovo that town. -

: .{A-‘ .'ME’I‘AL PRODUCTION OF SANTA BOSA RANGE

Accumto stat.istlcs are unfortunntoly not obtmnnbln rogar dmg the

- production of tho mining districts of the Santa Rosa meu Tho pro-

' duction of Humboldt Cou nty given in tho lator roports of tho United

States Mint and the United States Geological Survey conveys littlo

~_information, because the usually heavy: output of the districts of
- the Humboldt Range forms:part of it.:
three well-defined penods correspondmg to the developmenﬁ of_

three districts.

= .'The carliest pemddh from 1868 to 1880 corresponds wﬁ:h the Work-? B
e .ing of the Pride of the Mountain mine, in the Winnémucca district. 2 f
.+ 'This mine may hava ylelded SI 000 000 but thns ﬁgure is based uponﬁ‘:n i

" no accurate data.:

.. «'The next penod from 1880 to 1891 corresponds to the Workmg of '
‘¢ the rich veins of the Paradise district, and this production is said by
* < local authorities to have amounted to several million dollars. ‘:No'

. accurate data of:! total production are available.
. report of. the Director, of ‘the Mint for 1883, the Bullion mine pro-'
« duced in that year about $400,000 in silver u,nd gold. . From January,

. 1879, to December; 1883; the Paradiso Valley Mining Co. produced
* . $366,735:%

5 ing to the same authority; tho production of the P_amdlqe Valley

i

tmsml]ed in 1911 the samo pa.n in Wh1ch the ﬁrst lngh-g'rade ore from :

" The rich ore, when’ exammed closely, is seen to cons1st of fine- -
- grained drusy quartz in which the gold is contained in closely massed
. rodlike or clublike forms, with a:tendency to. dendritic develop-.
. ment, not greatly dlﬁerent fmm the mode of occurrence at the'

“The production falls in

s From: August. to December, . 1883, the production of this |
. company was $72,733 in silver and $9,260 in gold.  In 1884, accord- |

Accordmg to the' - |

s

.“m e

LIV LIY Qe - e

Mining Co. was .‘5215;259: In 1887.the same production was $126,000;
in 1888, $16,963; in 1889, §40,054; in 1890, $9,264.

output has probably not excecded $3,000,000.
1891.

Operations ceased in

A production of

unproductive northern part of the range. Unfortunately, though the

. production of Humboldt County is known, no figures showing the out- -
- put of this mine separately could be given in the statistics collected
by the United States Geological Survey because of the rule against
- dlsclosmg individual produetion.

vey’s ‘‘Mineral resources of the United States’” from 1910 to 1913

From the data given in the Sur-

and from some hints vouchsafed in the text it may be inferred that

the productlon of the National vein was at least $80,000 in 1909, 5
This
- would amount to $2,180,000, but therc aro reasons for believing that

$1,000,000 in 1910, $500,000 in 1911, and $600,000 in 1912.

this is fully $500,000 short of the actual production. On the other
hand, it has been stated that tho pr oduction to ’\ovmnbcr, 1910, was

+$1,700,000, and tho curront roports in tho district assign a producl ion
= of nb{mt $3 000,000 or $4,000,000 to the mine up to tho end of 1912.

Certain it is thnt. during thc whole period of working more or less ore
stealing:went on, and it is stated that the value of the ore stolen
before-the present company took hold of the property amounted to
many hundred thousand dollars.

 The total productlon of the mining districts in the Szmta Rosa
Range smce 1869 is thus probmbly not lez.s than $7, 000 00(}

: LITERATURE OF SANTA ROSA RAN GE.

(e

The Ilterature on the Santa Rosa Range and the National mmmg :
distriet is scant._

The following list is probahly complete
1870 Rn.ymond R: W Statistics of mines and mining in the States and Territories

" west of the Rocky Mountains [for 1869], p. 193.
* ' Describes Pride of the Mountain vein, on Winnemucca Mountain.

1877. Hague, Arnold, West Humboldt regmn U. 8. Geol. Expl 40Lh I’ar, vol. 2,
pp. 737-738, 1877.

Doscribes limestone. slate, and sandstone of 'Wintiemucea Mmmtuln also diorite and syenite.

1883. Burchard, H. C., Report of the Director of the Mint on the production of gold g

and silver in 1883 Pp. 525-529, Washington, 1884,
Contains brief descriptions of several mines in the Santa Rosa Range.

If these scat-. -
© tered ﬁgures give any 1ndmat10n of the real production, the total -

Since 1911 the reports of the United States Geological Survey .

- indicate an awakening from the dormant stage.
$2,313 was recorded in 1912. The production from the Rebel Creek -
~_-and Willow Creek districts is not known; the former has yiclded a *
- little gold and silver ore, and placers were worked in the latter. =
The last period of metal yield in the Santa Rosa Range bedan in -
© 1909 with the discovery of .the National bonanza in the hitherto




i National antimony vein (eut in tunnel No. 5) in

MINERAL DEPOSI’I‘S. A

: GENERAL GHARAOTER.

The mmerel dep031ts at National (see PL IV) are narrow ﬁssure

veins with a northerly trend and steep east or wost dip, gD

’

' The stmke and dlp ef some ef fhe vems at ‘\Iatlenal are shewn below- :

.| 80°W. ili

Indlan Valloy RE Aas] BN %
‘ National gold vein.:..: i o NaB* Wil J60° W, T
* National gold vein,south end Zil M s 3 gg: a(sw. :

s

The veins mterseet Intlte, rhvohte, basnlt basalt tuﬂ’ and tra,ehyte. ; ,; :

5 They are therefore (hstmetly later than any rock in the district.

Except the National vein (see Pl V) none of the depomts has been ;

extenswely developed. © 0 i

" The country rock' near the veins is altered by the development of
pyrlte ‘calcite, and a little sericite and adulurm, ‘but this alteration

does not extend over wide areas.

" The veins consist of sheared roek a feW feet wade nnd heve a well-

marked footwall.” Seams of qum tz lio along foot, hanging, or
intermodinto walls. |

= Tho quartz senms generally show symmetmcni banding by deposition

-and aro often vuggy; small quartz crystals projoeting into tho cavities.

- The massive quartz is mostly fine grained. = In some veins the mar- “§

'gmnl depoelts aro sulphides, for instance, fibrous stibnite (Pl. VI, B);

_in others, such as the National, the first deposit on each wall is trans- |

Tlucent quartz in radial aggr egates. “Calcite and other gangue min-

. erals are rare. Gmnular adu]ane Was noted in the quertz of the;. o

Neversweat. shaft, -

~The most eha.meterlstle nuneral is stlbmte, for it occurs in almest' +
' fevery vein that has escaped oxidation. - Pyrite, chnleopynte, arseno='. |
pytite, zine blende, and galena occur only in small grains, which often §
are among. the ﬁrst deposnts. Cmnnbm‘,wns found in the vein on '}

Auto Hill:

- * The veins ‘that: carry much stlbmte are usuellv poor in geld and
£ s11ver. qpeelmens from the vein on'Radiator Hill (see Pl. VI, B); &
- which shows abundant fibrous stibnite, contain only a traco of gold

‘and 12 ounces of sﬂver to the ton. The beautifully crystalhzed

stibnite of the Indian' Valley vein contains practically no precious .

metals. A specimen with much stibnite yielded on assay a trace of
gold and less than an ounce of silver to the ton. A picked specimen,

1
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PLATE v

Dip.: 71 %

| Vertieal,
£ Stee‘gmsl‘-. e
80° W >

A, CHARLESTON HILL AND MNATIONAL MINE, LOOKENG:‘SOUTHEAST.

1, Stall shaft; 3, tunnel No. 3; 4, tunnel No. 4;

5, mill and tunnel No, 5.

B. VIEW LOOKING NORTH FROM STALL SHAFT

ACROSS EIGHTMILE CREEK.
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MINERAL DEPOSITS, = a8 ]

with sulphides, from the Chefoo veiii,‘ j cohtnining but little stibnite, -~ = -

-, gavo 20 cents in gold and 16 ounces of silver to the ton. B e

. The narrow veins on Buckskin Peak are likewise silver veins,
. but the ore in some of them is richs  Two specimens of vein quartz =
from the Neversweat shaft which contained a little pyrite gave on

assay, respectively, $0.40 and $1.40 in gold u;ld 21 and 105 ounces of .

silver to the ton,

Native gold is found chiéﬂyviri the rich shoot, of the National voin, |

whero it occurs as eloctrum containing about 50 per cent of silver,

- The intimate connoetion of man

G along most of the narrow dikes, and in the arca south of the National

comb quartz, and it is reliably stated that this gives assays of 50
cents' to several dollars a ton in gold and silver, © A sample of such
- material from a siall prospect 600 foot northwest of Blum shaft on

©infact a trace of gold and 7 ounces of silver to the ton.’ :
- The veins of National are therefore ossentiully silver veins of vory
- moderate tenor, and the gold shoot of the National voin is a unique

occurrenco in the camp, ; R R T B i

The small quantity of silver ore of shipping grade that has been '.
obtained was found near the surface and had doubtless been enriched
. by oxidation. Somie of it was found also on Auto Hill in the mineral-

. the Stall shaft, practically at the outcrops of the National vein: It is -
~ said that it contained metal to the value of $134 per ton, chiefly silver,

E chloride.. Similar ore was discovered near the surface 30 feet south of
E | According to the same informant, Mr, Roy Gayer, who was one of the

‘ y veins with rhyolite dikes soon - e ’
becomes apparent to- the investigator. ' Claims have been located = =

mine much of the rhyolite is somewhat mineralized,” The narrow -
dikes north of the National mine and Auto Hill contain veinlets of *

. Auto Hill was assayed by Prof. E. E. Bugbee and found to contain &

© ized rhyolito dike of that place. It contained ruby silver and silver .~

» earliest lessees, a body of soft “talc” was struck 30 feet west of the ©

? shaft at a depth of 17 feet. This ore contained $117 per ton in silver
g‘ and $0.80ingold. Ruby silver was probably the principal ore mineral. i
" The underground-water level stands near the surface. At the'
g Stall shaft, which is on top of a ridge, water was reached at a depth
? of 40 feet. In the Blum shaft, on Auto Hill, which is also on the
? summit of a ridge but at a lower elevation than the Stall shaft, the
g water in June, 1911, stood 160 feot below the surface, - c 1
* In the National mine, the only one with extensive developments,
. there is good evidence of the deposition of secondary sulphides below

. also pyrargyrite and stibnite. No secondary gangue minerals were
g noted. . The deposition of the sulphides takes place along joints and

iderable solution of quartz and the development of irvegular cavities,
79102°—Bull. 601—15— — 2 . .. e i B ; S My

- water lovel.  Most abundant among them is marcasite, but there are fiEs

fissures, and the crystallization of marcasite is accompanied by con- ' -




/i GOLD SHOOT OF THE NATIONAL MINE.

. tance of about 800 feet, the stope length reaching 250 feet. Within
© this distance the vein carries much coarse electrum, or silver-gold
.. alloy, mostly in the footwall seam, and much of the ore is extremely
- rich, averaging $20 or $30 to the pound. This high-grade ore is so

of rich.quartz a foot or two in width. Small grains of the common
. thoalternating deposition of radialand fine-grained quartz. (Seefig.6.)

In places the quartz contains a little stibnite, but it is not directly asso-
e e tunnel level No. 5, and it did not outcrop at the surface. The total

g production of this shoot is said to have been about $3,500,000. It
" is not probable that any other shoots with coarse gold occurred in

i the district.

. GDNESIS OF THE VEINS.

It hos oon stated abovo (Vp‘.‘ 21) that tho voleanie flows at National

vein systom is nocossarily of Miocono or post-Miocono ngo.

. dikes and by tho almost constant mineralization of the dikos. 14!

. Buckskin Poak, and the summit of this mountain shows hot-spring
. action of the most pronounced kind, with development of chalcedony
and  silicified . rhyolite, in which were found reddish-brown spots

giving strong reaction for selenium.: = 1S

tion of tho thick rhyolite shoet, and it is probable that tho waters

‘the rhyolite dikes. "

+'The veins have tho'éyrfrix'n'et’;i‘ically bahded and vuggy structure

silver-bearing veins. " :

.~ "The composition of the veins—the fine-grained quartz, scarcity of ¥

' pyrito, constant prosence of stibnite, and occasional occurrences of

The oneﬁi jéﬁllf"iﬁxﬁbrtantidevclopmenf, in thé camp is the go(ld“'ji :
shoot of the National mine. . Encountered 40 feet below the surface
in the Stall shaft, it has been followed on the dip of the vein a dis-

irregularly distributed that entirely barren quartz may ndjoin streaks

sulphidos aro found at the walls of tho gold-bearing footwall veinlet, ¢
which is from a few inches to a foot wide and is beautifully banded by

' ciated with the gold. This gold shoot has been stoped down to the .

the mass of rock removed by erosion, for:no placer gold has ever .
" been found either in Charleston Gulch or along any other creek in

e 'ipki'e‘_prolmbly of Miocono nge.  If this statemont bo accopted the

' Tho closo relations of tho voins and the rhyolite, tho latest rock in -
 the distriet proper, is suggested by tho fact that the veins follow tho

“ Veins similar to- those of National intersoct tho rhyolite flow of’

i There oxisted; then, an epoch of hot-spring action after tho erup-

gscended near the rhyolitic' vents on fissures following the trend of W

‘ which is'so often seen in deposits formed near the surface by ascend- ' §
ing hot wators, and this applics both to tho gold-bearing and to the
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| MINERAL DEPOSITS. . . ; 33

. cinnabar—points decidedly to deposition near the surface. The
' alteration of the country rock is of the propylitic type.:
- All this evidence strongly suggests deposition by ascending hot
~ waters during a transitory thermal epoch which followod soon after
. the eruption of the Buckskin rhyolite. . i :
On the assumption that the summit of Buckskm Pen.k marks

' the surface at the time of vein deposition it may be concluded that .

" the veins on the mountain were formed about 1,000 feet below that
- surface and that the National vein at the lowest tunnel was formed
. 2,700 feet below the surface. As that surface necessarily was uneyen .
. these figures are of course only approximations. L
' The solutions contained much silica and some carbon dioxide or
- alkaline  carbonate, besides .some hydrogen sulphide or alkaline

. sulphides and a small content of mebal, . Probably their composition = i .
" was somewhat like that of the Steamboat Springs of Nevada or the el
f silica-sodium waters of the Yellowstone National Park. e
¢/ ' The prmmpal problem—that of the origin of the gold shoot of the |

' National vein— must unfortunately remain without definite solution.
- This much we can say, that in spite of many minor dissimilarities
. there is no fundamental difference betwoen the origin of the gold-
- boaring voin and tho others. Surely it was formed during the
- sumo gonoral opoch and by solutions orviginating from tho same
- source, . Parallel veins near the National vein are of the normal
. stibnite type and silver-bearing ores were dopomted near the apex
- and to the south of the gold shoot in the same vein.. Native gold
' occws also in the National vein outside of the puy shoot and occa-
~ sionally in somoe of the other veins. Lo g
Nevertheless, the source of the gold, its rernm'kablo locahmtlon,
- the strong contrast between the richest and the poorest quartz—in

. short, the cause of the ore shoot—are problems that hzwe not been -

: solvod

. It is possible that there are, in dopth in tho a-nlver veins other
- gold shoots like that of the National vein, but the absence of placer
- gold in the gulches is a strong argument against such a supposition,
for if the whole eroded mass contained no gold in its veins there is
 little likelihood of finding much coarse gold in depth

DETAILED DFSCRIPTIONS
NATIONAL MINE. .

Development and equipment.—The National mine is contained
mainly in the West Virginia and Charleston claims, on' Charleston
. Hill. The vein was first found in the Stall shaft, on the ridge -
- between Charleston and National gulches, and has been opened by

' soveral tunnels below that shn,ft -all entermg on tho slope toward




. aside from a small quantity of ruby silver. In the early days of

34 » NATIONAL MINING DISTRICT, NEV, B e MINLRAL Dwom's. 5
g i £ g 5

the Nnbionul Gulch, tho lowest, No. 5, being at the gulch lovel. The amalgamating pan with mullers, 150 pounds bemg ) chﬂige, which
locations of these tunnels are shown on Plates I; IV, 4; and V.  was amalgamated for six hours, : The tailings were shipped to the
Elevations were carried forward from Wmnemuccu to National by . ymolter. . About $650,000 was turned out by this little mill in loss

TR T

means of two aneroids. Tho clovation of National Hotel was do-f (han throo months. = Second-class oro\was not troatod at that time. =

termined as 6,050 feet. Tho relative clovations of the tunnels aref After the mill was erectod the higher grade of ore, containing

taken from the mine maps. - The elevations of the tunnels and levels from $10 to $80 per pound, was shipped and the lower grade was -
Prisgneanlon w8 treated in the am&lgamatmn mﬂl No ore contammg less than 525 e el

are shown below. i i 5

£ aton was treated.

Elevation, | Distancobe- ‘B During the earher years the quartz was sorted it mine and the :
\ saletint! hwh—grade ore only was taken out. . Later the procedure was adopted -
SO e Fet. |" ima | of taking out all of the quartz in the stope and cobbing and sorting i ad
RS SRy AR e oo v DL LN %" B it at the surface because it often happened that small patches'of =
it 0B e sEaiGe BF SRS S e S e T B e oo
‘ ; : e i 1§ high-grade ore were: entlrely surrounded by bmren quartz a.nd‘
Punatel No. 3 .oiopiisiaisiirriatssioansas PR, SR AU, USSP e A 6,521 P i shii
% el Wa 55 ; i SR “uf overlooked. : coiiioii RS 4 S e
i SF pennsnagnnrecnnincernprsaannndesesiyyees iyt s ne fsanrarelii :. 5 ‘ o Gwzogy"—Au trhe I'O'Gks BXPOSBd are Of lgneou.b Onglﬂ and &rﬁ z
Tanmel NOud ooiobireaiinipsteionttont have Sobisispronepiiib s fversta ¥ v i 6,387 e
i ' Jaiisy am kb either surface flows or masses that were intruded near the surface. ..°
LI:DTN LT T P LR L Pt P L P LT PP TP PR ,.(1:,130 its & Latite is tho principﬂ.l rock and occupies ‘the whole SlOpB below =
Luwm‘)' : """""""""""""""""""""""" [ %8P e g B the Stall shaft to tunnel No: 5. . The same rock lies on the dumps of =
; WO MO, Vs doiinibpmusmmnpiesavegensnsnd dudussls iy ponbps Sinsdnnvs v ogs Jeoos oo 5,870 . all the opcnings The first OutCI‘OP is seen 50 foot VOlth(llly below 5

The difforonco in clovation batwuon the collar of tho Stall shaft§ of quartz.

and tunnol No. 5 is thus 578 foot. . * Rhyolite outcrops on the slope both north a.nd sout.h of the narrow ; o

Excopt tunnel No. 3, which is driven on the vein pr actu,ally from £ greq of latite and is also observed on the dump of the Stall shaft.’

‘its outcrop, each tunnel onters the hill as a crosscut and soon en- At a point 120 feet south of the shaft, on the point of the ridge, the e L
supposed croppmgs of the vein (here chleﬂy sﬂver bes.nncr) are seen ’

counters the vein, upon which drifting had been done in 1911 each i
way for 200 or 300 feet. In 1911 the developments probably did § in pyritic rhyolite. -
not amount to much more than 1 mile of Workmgs Tunnel No. 5§ .
has the longest crosscut and encounters the vein about 600 feet from 1
the portal.

Since 1911 much new work hn.s been done, in part in COIlnBCthIl

i | In the workings of the mine practlcally all the country rock seen

been driven from a new winze 380 feet north of the Stall shaft on
tunnel level No. 5. :

A small ﬁvo—stamp mill with concentmt:ng table is located at
tunnel No. 5, but is operated only at intervals as ore accumulates.
Na ore of Iow grade—that is, below $25 a ton—was treated.

About 1912 a small mill was erected at the Stall shaft for the§ tion of the National vein has been looked for, %
purpose of treating the dump, which contained about 3,000 tons of § -
material estimated to carry about $100 per ton.  thyolite, but in 58 feet encounters black basaltic rcck

The oro is easily treated by the,amalgamation process, as coarse §
electrum, an alloy of silver and gold, is the principal ore mineral, &

workings of the National Mines Co.

“Stall shaft on level No. 3}, between the main vein and a stringer.

rhyolite; but 100 feet from the portal encounters latite. . This con-
tmues to a point close to the National vein, where it enters basalt.’

1910 the ore, averaging $20 a pound, was crushed to pass a 60-mesh £
screen. ‘The pulp was then ground with quicksilver in'a 4-footf

1 Cutler, H. C., National, Nev.; Min, and Sci. Press, vol. 101, No, 19, Nov. 5, 1910, p. 607. | breast was pyntlc and IOOde Moy hke mmerahzed latlte

- the Stall shaft. 'l‘ho lume is us!mlly lumnmtud uml wnbmns blcbs i

| Basalt outerops on ' the ndga above the S all sha.ft and also on the"_'v,"
. crest of the lower ridge separa,tmg Charleston and National gulches. -

* is latite, though the rock near the vein is often so much altered as to
: Wlth the trial described on pages 52-54, and leve]s Nos. 6 and 7 have §

t make its identification difficult, No rhyohte was found in the lower o
Basalt was encountered at one pla,ce only, 200 feet north of the =

.. The tunnels in'the properties: adjommg on the south side are :_f"_ :
. mainly in rhyolite and basalt, and in these the southerly eontmua— Rid

“ Mammoth tunnel No. 1, at an elevation of 6, 672 feet staxts m'
Mammoth tunnel No. 2, at an. eclevation of 6, 499 fuet. ontars in 2

‘Mammoth tunnel No. 3, at an elevation of 6,300 feet, was 500 feet; e 2
long in 1911, all in rhyohte, although the rock then v131ble at’ the B3
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Alteration of country rock.—Close to the vein the latite is somoewhat §

bleached, greatly decomposed, and pyritic, but rarely becomes a

typical sericitic rock. The alteration dovdops much calcite and §
pyrite and a little sericite, but the rock is often. greemsh and fairly §
frosh looking, even near tho vein. In many places it is traversed by §
narrow drusy quartz veins, and in some of these adularia in its §

usual crystal form, ordinarily attached to the Walls was obsewed
but it is not abunda nt.

In the upper tunnels the decomposed rock is greatly softened by
surface oxidation and near the veia is convorted into a yeilow tena- |

cious ci.}y

The vein.—The National vein is best expo=od in the lower levels, as :

the ground in the upper levels is soft and caving. li

The vein is traceable on Charleston Hill for about 2,0{}0 foot. On
both sides of the Stall shaft the vein strike almost due north, but a f -
short distance: south of §
this shaft it bends to a §
strike of N. 25° W., and |
north of the shaft it§
breaks up in two branches, §
ono troading a littlo to the §
wost and the othor o little §
to tho east of north. The f
junction of the twof
branches as well as the f
bend is indicated on Plate ;
V. The vein dips 50°-60°
W., and has been followed £

: along the dip for 675 feet |
Figure 4.—Dingram of National vein in tunnel No. 5, near to the lowest (No. 5) tun- §

crosscut, Width of vein, 2 feet. a, Slightly altered latite; b,

gouge seams on foot and hanging walls; ¢, radial translucont nellevel, and in all 975 feot ,
quurtz; d, while, {ino gralned quartz; ¢, allered and pyritle down to the winze 1(3?{31

; No.7.” (Seefigs. 7 and 8.)
The vein is 2 to 5 feet Wldo and usually has well-developed foot f - s
.. is'translucent and the gold is seen in transmlttod light and is also =

‘recognized by the rough feel of the rich p1eces 2

latile, with slips dud gouge seams.

and hanging walls, generally with a gouge streak on the footwall.

Most of the vein is soft, mineralized rock divided into several sheets f-
by slips and false walls. (Sce fig. 4.) Narrow streaks of quartz, sel- | =
dom more than 6 inches thick, lie on the footwall, more rarely on the §

hanging wall or in the middle part of the vein. At the bend of the | -

vein, it is stated, the quartz was in places several feet thick.

It is evident that much comparatively late movement has taken §.
place along the footwall, though within the West Virginia. claim the §
movement has not been great enough to bring the latite in contact £~
with rhyolite or basalt. In many places the quartz 'is entirely |
crushed, brecciated, or broken into fragments that have been more
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or less completely rounded. The quartz is plainly banded. Noxt to
the footwall one finds ordinarily a layer of semitransparent, often
radial quartz from 2 to 10 inches thick, with drusy surface.

Detailed notes.—No examination was made‘of the stopes above
tho third level as they wore largely inaccessible and tho rock ex-
tremely clayey and oxidized. Thore aro no unportant crosscuts .

_in this part of the mine.

Tunnel No. 3 intersects tho vein 100 feet from tho portal The
vein here strikes N. 5° W. and dips 60° W: . Tt is only about 1 foot
wide and is composed of several layerb of quartz in soft rock, with
intervening seams of clay. The vein here is softer and more cla,yey
than on the lower levels and is stained yollow by antimony oxide. -
Two hundred feet south of the shaft on this level the vein bends

- sharply and strikes N. 35° W. " Tho oro shoot hos mnmly north of

this bend.. . 5
A descent through tho rich but narrow btopes is mtorestm though '

the soft claylike vein filling makes observations difficult. The vein =

is 5 to 6 feet wide and on “the wholo looks like @ brecciated mass of
rock with streaks of black gouge and small veins of quartz.  In the
rich stopos betwoen lovels Nos. 3 and 4§ tho vein is similar through-
out, consisting of w fow foet of ultered rock, soft and white, with good
footwall, and is traversed by several gouge walls, | Tho veinisat many
places broocmtod and marcasito is abumlant- on socondury slips and
joints. Postmineral movements have hore and thero broken tho
narrow quartz veins and rounded tho fragments. Rich ore is found
in many such rounded {ragments. Thoro are some seams of quartz
at the hanging wall and between the walls, but most of the high-grade
oroe is found in tho vein of white quartz, which in so many placos 101-
lows the footwall slip.  (See figs. 4, 5, and 6.) :

The rich quartz, though it forms a distinct shoot as a Whole, is in
detail very irregular. For some distance the footwall seam may be
entirely barren “and thcn suddenly rich and wholly irregular streaks -
begin and continue for a foot or two.. The “yellowish-gray electrum
is extremoly difficult to see by ca,ndlehght Most of the rich quartz

011 level No. 5 the rock is fresher and permits a better e e\:ammatlon -

: Tunnel No. 5 at first trends N. 70° E., but soon bends sharply south-

ward. The country rock is latite.. Tho tunnel cuts two veins before

it reaches the main vein at a point 600 feet from the portal. These

two veins are well defined, with good footwalls. The first one strikes

N. 15° E. and dips 56° W. It is 6 inches {o 1 foot wide and consists

of banded vuggy quartz and rather abundant stibnite. The second *

* vein lies 75 feet, farther east. , . Neither of the veins contains ore of -

Value e e
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The main vein on this level strikes true north and the dip is 56° W.
Its appearance is shown in figure 4. The width between good walls
of soft, altered rock is 2 feet, u.nd there are several minor slips between
the foot and the hanging Wall Marcasite appears on all slips. The

footwall seam - of

white  translucent
" quartz, 4 to 10 inches
thick, shows radial
drusy
clearly indicating
filled spaces. In the

phides are now visi-

of antimony indicate
the presence of stib-
nite. The vein is of
no great value at
this place, but con-
tains here and thero a little gold and some silver. A raise was made
from this level 150 feot south of the Stall shaft and some high-grade
ore wasfound in it 120 feet above the level. = (See fig. 5.)

A 400-foot crosscut in the footwall in tunnel level No. 5-disclosed
no veins to the east. :

Ore shoot.—The rich ore shoot
was first found 40 feet below the
surface near the Stall shaft. -
* The Stall brothers, who discov-
ered this wonderful bonanza in
1908, were Californians from
Marysville and had not had much
experience in mining. Their shaft
was located on a small block of
ground, leased from Workman, ate-

Figure 5.—Dingrum of Natlonal veln in small stope jJust above tunnel
No. 5. @, Slightly altered latite; b, gouge seams; ¢, quartz seams; d,
altered, sheared, and brecolnted latite, with fragmoents of quartz,
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vein in high-grade stopes between levels Nos. 4

structure,

quartz itself no sul- .

ble, but yellow stains -

'a, v
I(———S}‘z inches ——)I

a POlIl.t: where some gOOd silver ore * F1ouRE 6.-—Diagram of quartz seam in National : § "e 25

whad been found at the surface.
The supposed croppings 40 feet
south of the shaft are said to have
yielded assays of $134 to the ton,
mostly in silver. About 30 feet

and 4}, Width of seam, 3} inches. @, Highly
altered pyritic and siliceous latite with solution

cent comb quartz; e, dull white, fine-grained
quartz, usually carrying the gold; d, outline of
entirely silicified rock fragment; e, later solution
cavities couted with marcasite,

west of the shaft, at a depth of 17

feet, & mass of ks.olm was met which contained $117 in silver and less
'than $1 in gold to the ton. The gold ore was first found in the shaft
35 or 40 feet below the surface. It was extremely rich, especially in
the footwall seam; much of the quartz was in rounded bowlders. The
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perhaps 200" feet (ﬁvs 7 and 8)

. perhaps 6 inches of pure gold-bearing quartz (fig. 6).

cavities covered with quartz crystals; b, translu-

~ pounds, a cubic foot of quartz being taken at 165 pounds.

b g e v
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gouge carried nothing of value Tho gold was pule and hmi o value
of $11 an ounce. 'There was a good deal of ruby bLlVLI‘ both in lhe
quartz and on seams and joints.: il it

From the point- where the ore shoot was ﬁrst. opened it mdened _
rapidly. - At first it was mainly ‘worked close to the south side of the
shaft, but later the stopes were materially extended and are now seen
on both sides of the shaft. ' Little or no ore was found on tunnel
level No. 5, but high ~grade ore was encountered in’ raises from this
level. On thc dip of the vein it is’ u.bout_675 feet from 'tunnel No. 5

g to the collar of Stall shaft, and the ore shoot as far as stoped in 1911

occupied 550 feet of this' distance, with an average stope length of i~

- LEGEND :

= =

Stopes . . ‘:,

N
{1

Oldgst stapes - S
08,

prchgl r!—che'st

partof shoot ;| =

~

1L Stall shafe i
¥ 511598 T

Z VZWa 45'4 ”79

l
b

e e : |o|2
Bt it ulm' ”'290

45 020°

300Feet A R

,;'{—‘FIGUBE 7 —Lﬂngitudmal sectmn u! ore shoot Na.twnal vein < Pt s

in the appearance of the vein within‘or outside of the ore shoot."
most places”the rich ‘quartz forms the footwall seam, s.vemgmg
On the assump-
tion that this footwall seam is equally distributed and 6 inches wide
the ore shoot had a content of 55,000 cubic feet, or a mass of 9,075,000
On the
further assumption that the contents in precious metals were equally

_ distributed, the total production of- the shoot being taken as
. $4,000,000, the ore would be worth about 44 cents per pound, or $880

per ton It is a fact, however, that the ore averaged ahout $20 to

There is practicaﬁy no dlﬁerence 'r'
#Ins e
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\

tho pound and wnsuqumtly this hzgh-trmdc, ore musL ]uwc been very
irregularly dmtmbutcd ] PR

eally nartz w Wlthm the
barren quartz the high-grade ore appears suddenly in streaks that are
continuous only for a foot or two.

Specimen No. 38 (fig. 6), from within the ore shoot and close to
hluh-o.'mde quartz, was assayed by Prof. E. E. Bugbee and found to
contain a trace of gold and less than 1 ounce of silver to the ton. The
2 sample was taken right
W stall short E| o, across the specimen- repre-

' “sented in figure 7.

'::T_;{. Mr. S. l‘ay]m who \as
i superintendent of the mine
in 1911, stated, at the trial

‘ before the United States
-1405" - Circuit Court at Carson in

1912, that on the No. 41
322 level, just north of Stall
shaft, ho extracted $94,600
126 1 electrum from a very

small block of ground,

$70,000 of which was taken
- from a slab of ore a few

inches thick measuring 3

by 6 feet. At the same
¥ AR Y O P tﬁ‘l&lde}; George Stall tes-

05 t 4 o * . v.r v+l tified that 1 ton of ore

Liedh o B S shipped by him yieclded
$135,000. The present su-
perintendent, Mr. P. G. Harrlson testified that one shipment of 4,500
pounds made in 1911 (probably the same lot of ore which the writer
saw at the mine) netted $81.20 a pound, or a total of $365,000. One
of the foremen testified that he had taken out as much as 1,085
pounds of “high grade” in a shilt of 8 hours.

Since the mine was visited in 1911 the stopes have been consxder—
a.b]y extended. The stoped area now extends down to tunnel level
No. 5 and some stoping has also been done between levels Nos. 5 and
6. The stope length along the drifts ranges from 200 to 450 feet
and the shoot which'dips steeply to the south o

F1GURE 8.—Cross section of National vein along Stall shaft,

scattered : Such rich pockcts
ceur within blocks which deve opments on four s1des appa-
rently showed to be barren. -

-

. . i

<l
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Though gold in paymg, amounts is couhnud thhm the thOL, bl)(}bl-
mens showing gold may occasionally be found outside of the slioot.
Occurrences of this kind have been found in the Hyde tunnel and at
several places in the National mine.. In drift No. 2,,south of the
ore shoot, detailed assays of which are shown in the following para-
graphs, vmlble gold was found at two places, although apparently no
such occurrences happened to be included in the assayed material.

Secondary silver minerals are uregulnrly distributed through the
vein, and the isolated high assays in silver found in the table given

~ below doubtless are caused by such occurrences. The author of this

bulletin was informed by the present superintendent, Mr. Harrison,
and the engincer of the company, Mr, H. L. Hollis, that ore has been
developed recently on a new vein ‘in the northern part of the prop-
erty, in which also occurs electrum of the samo character as that in

~ the old vein, though with a little higher percentage of gold /This

ore is ﬂ.lsosmd to contmn prmm.ry sﬂver sulphid

the bouthem ‘end of level No. 2 over a .

- dlstance of about 330 feot. : The assays are stated in ounces, thus: .

0.02 (oz. gold)

1.00 (oz. si a5 ol o
1.00 (oz. silver)" The “mform snmples, each of u fow pounds of

- quartz, were taken across tha vein over a \vndth of 1 foot to 6 fLet

This statement of assays was taken from an assay plan introduced at
the trml in Carson C1ty (pp 52—54) and numbu-ed Compimnant’ :

.04 0.02 0.04
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gelatinous silica which afterward slowly erystallized to a fine-grained
aggregate. (See Pls. VII, 4; VIII, A.) ‘

Plate VIII, B, is a photograph of a thin section of ore, kindly lent
by Mr. H. L. Hollis. In this plate the dendritic development of the
gold is very striking; tho gold shows no tendency to follow fissure
cracks in the quartz and its primary nature is beyond doubt.

The only explanation which seems to be satisfactory is that the
gold and the quartz crystallized together from the same solution,
and it is most likely that these solutions contained gold and silver in
the form of alkaline sulphides. : ; .

In order to ascertain the distribution of the gold a number of assays

were made by Prof. E. E. Bugbee, of the Massachusetts Institute of.

Technology, of the footwall quartz seam in which the high-grade ore
ordinarily occurs. Two assays were made of quartz found near the
top of a 150-foot raise in the fifth tunnel, near high grade. The two
assays gave a trace of gold and less than an ounce of silver per ton.

Another assay was made of the typical quartz seam, of which
a diagram is given in figure 6. The sample was taken by the writer
in very rich stopes in level No. 44, only a foot or two from quartz
containing much free gold. Chips were taken from all sides of the
specimen, which formed a complote cross section of the 4-inch vein.
The assay showed only a trace of gold and less than an ounce of silver
to the ton.

These results go far to confirm’ the statement of the mine officers

that there was practically no second-class ore or milling ore in the
rich shoot, »

Ozidation.—It has already been stated that the water level at the
Stall shaft stood high, only 40 feet below the surface. The outcrops
of the vein are shown at only one point, near the shaft just mentioned.
Some oxidized ore rich in silver was found here, and near the top of
the gold shoot ore with much ruby silver was taken out. The stib-
~ nite in the vein is oxidized to yellow earthy material in the upper-
most level and in places also through the lower levels. It is possible
that some of this oxidation has taken place since the vein was opened
and drained. It is reported by Mr. H. V. Winchell that considerable

armtounts of realgar and orpiment were found south of the ore shoot:

in a part of level No. 2, which was not opened in 1911. N. A. Win-

chell also states that native arsenic was found at several places. All -

three of these minerals have probably been formed by the oxidation
of arsenopyrite. Lt

- Secondary sulplides.—As stated above, there is but little primary
pyrite in the ore, and in fact primary sulphides of all kinds are scarce.
Marcasito. is, however, ahundant and occurs throughout the vein in
and-out of the rich shoot, but always as coatings, crystallized or
mammillary, on the joints and fissures in the quartz, or is dusted on

V. 8, GEQLOUICAL SURVEY BULLETIN 801

B. Crossed nicols; magnlfied 60 diameters,

THIN SECTIONS OF GOLD QUARTZ FROM NATIONAL MINE,

PLATE vil
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the pyramids of quartz crystnlb in small druses. Scarcely a spocunon
of quartz or vein matter is without this secondary sulphide.

On the joint planes of the quartz in-the rich shoot there is also
more or less pyrargyrite, or antimonial ruby silver. = In places there
aro also flat bunches of stibnite neddles. - In the ore of the Chefoo
tunnel (p. 47) secondary stibnite was found as capillary coatings in
little quartz vugs. As far as could be ascortained by the inspection

of a large quantity of high-grade ore no recrystallization of the gold - e
had takoen placo.: In a fow places, however, it was noted that the -

gold cut by joint planes was of a deeper yellow color than ordinarily,
which would mdlcute that some sﬂver hn.d been lcached from the
electrum. 1 - S

. The secondary sulphldes, then, compmse marcasxte, pyrargynte,

and stibnite, and also realgar and orpiment. 'No gangue minerals
appear to have formed simultancously with these sulphides. It is
concluded that these sulphides were deposited from cool solutions

long after the vein had been formed. Whether these solutions were

descendmg or ascending can'not be positively sta,ted but the pres-
ence of much marcasite, taken in connection with thc scarcity of
primary pyrite, might mdmnbo deposition by weak asconding qolu—
tions. !
According to I, T, Al]uu‘ marcasito is always doeposited by n.md
solutions. Whether the solutions that formed the marcasite in the
National vein wore acid or not: may be loft an open question; if
they were acid they were descending, but they must have been weakly
acidie, bocause the primary vein contains so little pyllta
~Observations made by the writer at the Il Oro mines of Me\lco

seem to show that marcasite may be deposited by neutral and weak =

calcium carbonate solutions ha.ving a temperature of about 35° C.;
and here also the deposition is dlstmctly a later phase than the vein
formation proper. SR G Bt ek o

»' NATIONAL muuomn H:INIR‘G 00,55

Three tunnels have been driven by the National \Iammoth ‘fhnmg‘
Co. near the property lines of the National Mines Co. :
Tunnel No. 1 (eleva.tmn, 6,672 feet) enters rhyolite. ‘About 58
feet from the portal, on the contact‘ with: basalt, lies a small vein
which in 1911 had not been traced further.”” This is practically on
the level of the collar of the Stall shaft. e P U a0 T

Tunnel No. 2 (elevation, 6,499 feet) follows nearly the line between
West Virginia claim and West Virginia claim No. 1. The portal of
this tunnel is in rhyolite, and 100 feet from the portal the tunnecl
cuts into latite. About 600 feet from the poi’tal a vein was cut

! Allen, E, T., Crenshaw, J. L., and Johnston, John 'I‘hs mineral sulphldes ql' irgn: Am, Jour, Sd '
4ih ser., vol. 33, pp. 169-230, March 1912
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. The rock exposed in the footwall in the south drift is a basalt but
is greatly altored by the development of sericite, calcite, and pyrito,
The hanging wall is still more strongly sericitized. ., Adjoining the
unalteroed footwall is a vein 3 feet wide of soft white rock containing

several clay partings; next follows a seam of clay, ‘which widens to a

4 or 5 inch vein of silicified and pyritic material, made up of frag-

ments of country rock, and containing also small crystals of arseno- « =
pyrite, and between these fragments are crusts of fine quartz crystals
resting upon narrow bands of pyrite, zine blende, and chalcopyrite.

In the vugs delicate capillary needles of stibnite rest upon the quartz

_crystals.  This stibnite and some marcasite are the latest minerals
formed. . The hanging wall consists of soft' white rock, which grad-
ually gets harder with increase of distarice from the vein.: Assaysof =~ °

specimens of good-looking ore from this locality gave 20 cents in gold
and 16 ounces of silver to the ton. . Some ore obtained here is said to
have contained tetrahedrite and is reported to have contained $40 in
gold and $625 in silver to tho ton. None has been shipped, and the
vein is probably too narrow for exploitation. - s b liE

AUTO EILL, N R

In the gap at the west baso of the Auto Hill, about 600 foot above

tho hotel, are several interesting dovelopments, o
A rhyolite dike about 50 feet wide, which first appoars in the upper
end of the town and can bo traced up to the gap just wost of tho Auto
Hill, shows decided ovidences of mineralization. It is dislocated by
sovoral small faults. bt G g i 5o
Rich oxidized ore with quartz seams was found on the ground of
the Walker lease 100 feet south of the gap.’ Some of it is reported to

~ have contained 2,500 ounces silver and 3 ounces of gold. The ore is

said to have contained stibnite, bismuth (?), cinnabar, native silver,
and ruby silver, with much yellow antimony oxide.  There is also a

little chalcopyrite and covellite.  Some ore, probably not over 5 tons, .

was shipped from here. It was rich in silver but contained only $1 or
$2 in gold to the ton. These workings are not accessible now and no

certain conclusions as to the character of the deposit could be dmwg'

from exposures at the surface. = '
' Y BLUM BHAFT, RS

Deeper developments-wére undertakeri:in’ the Blum shﬁft, which is
vertical and is 260 feet deep. - Its collar has an elevation of 6,630 feet. -

This shaft is apparently sunk in the rhyolite dike. - The rock is a soft

earthy rhyolite with sparse crystals of pyrite. Under the microscope

it shows corroded crystals of quartz and a few of sanidine in a ground-
mass of microgranular quartz and orthoclase.” The rock contains
much sericite and kaolin. - The vein is narrow but well defined, strikes
N.8°E. and dips 70° W.' It consists of clay gouge with several quartz
79102°—Dull. 601—15——4 {8kt ik : pid
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stringers 8 to 10 inches wide.  Much of the soft stuff on the dump
contains cinnabar, shown by paoning. Cinnabar was found at a
depth of 30 feet, and more abundantly in solid streaks 1 inch to 2
inches wide at a depth of 60 feet.
~At the 100-foot lovel in thie Auto shaft the vein was found in a
short crosscut, run eastward, but was here pinched and oxidized.
On the second level, 160 feet below the surface, where water now

stands, crustified quartz scams were observed, showing pyrite, galena,

zine blende, and slight stains of copper. On the lowest level the
vein is said to have been very narrow. No ore was shipped from

the shaft. ; _ s
EDMUNDS TUNNEL. .

The Edmunds tunnel is 100 feet below the National tunnel No. 5
on the west side of the gulch. Its course is N. 22° W. and its total
length is 485 feot. At a point 320 feet from the portal a shaft was
sunk to a depth of 130 feet. It was full of water at tho time of visit.
The country rock is basalt, but 370 feet from the portal the rhyolite
dike, outcropping above, was encountered. ;

At the shaft a quartz scam 2 inches wide was cut, which continued
down into tho shaft. Operations wero stopped by the suddoen influx

of wator.
CRAWFORD TUNNEL,

The Crawford tunnel is close to the Iidmunds tunnel and 40 foet
aboveit. Itextends 300 feetin anorthwesterly direction. Itcencoun-
tered a small vein, which was followed by drift and shaft, the shaft
oxtending 70 feet below tunnol level. Farther in the tunnel another
vein was struck which, like the first, contained quartz and calcite.
The two veins are 20 feet apart.

HATCH TUNNEL.

The Morning Star or Hatch tunnel, operated in 1911 by the proprie-
tor of the National Hotel, is on the west side of National Gulech at an
elevation of 5,970 feet, 130 feet vertically below the office of the
National Mines Co. The tunnel was started to intercept the National
‘vein on the supposition that the vein was faulted across the gulch.
The portal of the tunnel and the first 200 feet are in rhyolite; next
folldws a clayey, tuffaceous rock, probably basalt tuff, which is
brecciated in places and contains more or less pyrite. Some shaly
and coaly matoerial was also found. The tunnel was 900 feotlong
in 1911, and near the face encountered soft and whitish basaltic rock.
No veins had beon found, although some of tho pyritic material gave
assays of gold and silver amounting to $1 or $2 to the ton.

HYDE TUNNEL, : :
In the Hyde tunnel No. 2, about 360 feet northeast of the lowest
adit of the National mine and 40 feet below it, a vein was cut 200 feet
from the portal, which probably is one of the stibnite veins lying a

L vv’*“ -
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short distance west of the principal National vein. It was drifted
on for about 300 feot, but failed to yield ore. Near the portal a shaft
was sunk to a depth of 82 feet, and in this probably the same stringer
was cut. The quartz sparingly present along the vuggy vein yielded
somo stibnite and a fow flakos of visiblo gold. - Somo ruby silver was
also found near the surface. . The country rock is latite, consider-

ably kaolinized, and traversed by & network of pyrite stringers. .

| DEVELOPMENTS SOUTH OF STALL SHAFT. - Fposml

~ Considerable effort has been made to locate the extension of the
National vein south of the Stall shaft, on that part of the ridge which
slopes toward Charleston Gulch. « © 7 2+ vt 2e i v e &

A fow hundred feet south of the Stall shaft is the shaft sunk by
Caustin and Jarvis to a depth of at least 180 feet as an incline sloping
50° W. A vein with some quartz was said to have been cut, but
presumably no ore was found, for the operations wero long ago Sus--
pended.  (See Postscript, pp. 52-55.) . bl 5l el HilE

The Bankers’ shaft is 225 foet farther south, and about the same
distance south of this is the Diffenbach Defiance shaft. -The Bankers’
shaft is about 300 foot deep. A short crosscut was drivon from this
lovol and is said to have cut a vein. The shaft is an incline, dipping
60° W. Tho Diffonbach shaft is vortical and of about the samo
depth. Altered rock containing some marcasite was found at both
places. The rock appears originally to have been a basalt, and a
hoavy body of fresher basalt lies immediately west of the three
shafts. ' j g e e AR R b g
A few hundred feet farther south a vein showing stibnite' and
some ‘“‘silver sulphides” is said to have been opened on the property
known as McDonald’s lease.” In the court trial referred to (see
pp- 52-54) evidence was adduced that seemed to prove that the
National vein passes through the Caustin shaft, the Bankers shaft,
and McDonald’s tunnel. fARZ gk g oo

: INDIAN VALLEY TUNNEL. . . . ¥ i

About 1,200 feet east of the National vein some prospecting has
been undertaken on the Indian Valley claim.. A tunnel has been
driven 500 feet south, on a vein which contains' much stibnite in .
spots. Thevein is in places 5 feet wide and consists mainly of altered
rhyolite, with some quartz stringors. The voin has a steop dip and
strikes N. 8° E. - A specimen of the ore shows well-crystallized stib-
nite, comenting the fragments of a rhyolite breceia which contains
finely divided pyrite.. No minerals were observed with the stibnite
except a little kaolin. : Picked specimens of stibnite contain only a
trace of gold and less than 1 ounce of silver to the ton. i/ «« ©* .= .
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A crosscut to tho cast 365 feet from the portal meets basalt 90 feot
from the stibnite vein and the basalt contains near the contact
several seams of quartz with pyrite, stibnite, and ¢alcite. This
basalt is a part of the succession of flows which begins immediately
cast of tho rhyolite dikes at the Indian Valley mine.

PROSPECTS ON BUCESKIN PEAK.

Topography.—The trail to Buckskin Peak goes up Charleston

- Gulch to the divide and then skirts the high ridges at the head of the

cirque of Threomilo Creck. It is an easy trail, by which the mountain
can be comfortably ascended on horseback. .

The clevation at the head of Charleston Gulch is about 7?500 feet, ;
and the top of Buckskin Peak 8,800 feet. The ridges are prac-

tically bare and are frce from snow about August 1. In places in 'the
gulches there are small groves of fir trees. _ .

Geology.—Tho trail ascends the basalt flows of Charleston Gulch
and at the divide passes a plug or nock of rhyolite and obsidian,
For a mile the trail then continues southeastward over basalt or
similar rocks. Fine views open to the west and east, and as far as
can bo scon the basalt flows descend down on tho east side of the
range; in fact, on that sido nothing but basalt is in view. :

About a milo southoast of the head of Charleston Gulch, at an ele-
vation of 8,300 feot, tho trail enters the rhyolite area of Buckskin

Peak. The rhyolite is fine grained, felsitic, and light colored and -

breaks up in sherdy fragments. ;
On the top of Buckskin Peak there are undoubted evidences of hot-
spring action. The rhyolite is silicified and chalcedonic and weath-
ers into irregular rough outerops. ok
The rhyolite area of Buckskin Peak is clearly a flow which, as
shown on the spur south of Threemile Creek, is underlain by basalt
flows, and which, likewise, as shown on the trail to the summit, is
covered by basalt. The greatest thickness of this flow is about 1,200

feet. It was probably viscous and its thickness would not-be main- .

tained for long distanco from its feeders. - There is no doubt that the
numerous rhyolite dikes of the National district belong to the same
epqch of eruption, which would fall in the later part of the period of

-the basaltic flows. ,
Veins and prospects.—The veins on Buckskin Peak are said to have

been known and located long before the rich bonanza of the National
district was discovered. They are near the divide, on the east slope
of the main ridge just north of the peak. : i i i

- The Bell & Ward prospect is situated at an elevation of 7,950 feet,
the main peak bearing S. 70° W. / This is the most southerly loca-
tion. The developments consist of three short tunnels. - The vein,

which is in rhyolite, strikes north and south, and the ore consists of a
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fine-grained, almost chaleedonic ® quartz,’ which probably replaces
rhyolite. - Bunches of stibnite needles and grains of pyrite replace
this chalcedony or less silicified rhyolite. The ore is said to carry
silver. Pk R e L M MBS LG it Sk v ] 1B

The Neversweat claim'is half ‘a milo north of Bell' & Ward’s,

‘but the vein is said to lie 600 feet east of that in the latter property.

A shaft 80 feet deep has been sunk on'a narrow vein striking north -
and dipping steeply west. Some drifting had been done.’ The ore
is said to contain some’gold, but its value lies principally in silver. °
Many assays of $30 to $100 are said to have been obtained. - B .
“The vein contains 5to 10 inches of quartz filling, in places appar-
ently pseudomorphic after calcite. 'Some “‘adularia is mixed with

~ the quartz, and pyrite was observed in the specimens.  Ruby silver,’

cerargyrite, and native silyer are said to occur in the ore, but there
seems to be no stibnite. ' Two check assays were made of quartz
from the Neversweat shaft; tho first yielded 40 conts in gold and 21
ounces of silver, the second $1.40 in gold and 105 ounces of silver
Yo the ton, " o BT we s S indene st ol s e wanipe
A little north of Neversweat prospect is the Martin property, but
this was not visited. : =il Sa S LS G e i
In part, at least, there is some similarity between the veins of
Buckskin Peak and those at National. They are mainly, silver
veins and at least one of them contains stibnite. The strike is north
in both distriots.’ ""5 <0 O e Bt e STGRR SR
Summit of Buckskin Peak.—As stated above, the rhyolite summit
of Buckskin Peak has been irregularly altered by hot-spring solutions.

- The outerops are craggy and consist in part of silicified rhyolite of

light-gray color, in part of gray chalcedony, which is pitted, irregular,
It is stated that those hot-spring deposits contain traces of gold

and silver, as well as quicksilver. , Notrace could be found of cinnabar

in the specimens examined. They contained, however, some small

. reddish-brown spots, which gave distinct reaction for selenium,

probably occurring native as a result of oxidation. Too little mate-
rial was available to ascertain with what metal the selenium was -
originally combinied, /" e f s e B ol 2 Sie

There can be no doubt that the hot-spring action which produced
this chalcedonic material took place at the surface shortly after the
eruption of the rhyolite and in the short interval which elapsed
before the rhyolite again was covered by later basalt flows.
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