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The trachyte forms the conntry rock of t}:u_ e beliwm 1 e
fevel and s unquestionsbly the same n-«:f»: thet crops ont o :5.,‘ Wy
slope of the ridge west of the mim:. To account for jts ;n»‘ma;x‘,;::
the mine the hanging wall of the West fault must have moy edup ey
ast 300 feet. .
le}l?;:(z‘v)ontmct fault, which dips 40° 1., is younger than the W ot
fault and is & normal fault. The amount of dlsplucmnm'xf on this
fault is not accurately known but it appears to })0 snuil. Hm-xm.pr-
relations of the two faults are shown in figures 56 and 57 :\flr('<srfixz}g
to the interpretations put on the su'uctvu‘re .and faulting }as 5 1(();\‘ n‘;n
those figures, the lost segment of the vein is to be soug 1;)1 {n epth,
at or near the contact of the upper rhyolite and the trac yte. .
The intersection of the two faults at an acute angle has pgoc}ivug(:‘
a wedge-shaped mass, the apex of W}}I(Zh.COIlSIStS of trachylte 1(;1(;‘} ed
on each side by rhyolite. This rclation is best shown on the -foat
1. .
le‘gn the ridge slope southwest of the mine eroswn.hals ex(f%siivzgs
apex of the wedge and shows the crushed t.z.'achyte inclose ) eb e
the rhyolite. This exposure has been considered by some to be

andesite dike.

L
PRy

MINA GOLD MINES CO.'S MINE.

On the edge of the flat 2 miles west of the Simon mione thejx;e 1srz(111i
old gold mine that was worked on a small sca}e about 13121; 0 i-ctoime
g to Mr. P. A, Simon, who is a part owner, it produce )a e a ime
$4,406 in gold. The operators merely'screenefi the or(,—;1 uzythc :
no crushers—and cyanided the screenings, using water 'md )
hauled from springs in the mountains. .The plant is now in ec:iy;
and three tanks, filled with partly pulverized ore, remain as witnesse

“former activity. . .
Of'i‘(ifelll\ﬁfleijic§iles Ezllt the contact of the anm({th aanesttoe arnddt;li
overlying white lava, the keratophyre. .It s_trlkes N. 3:). V\i.,or :(}\d
15°-95° XNE., and ranges from 2 to 4 feet in thl‘cknes's. It. is rep e
to carry between $7 and $8 a ton in gold. ’lhe:‘, vein filling cox::r.’;
of Cal(:ite, commonly lamellar, or of .ﬁne-gramed sugarya cgf {; “:
which has replaced the calcite; thus it resembles the ore !

he
O‘iéllil: ;(X:égitly been reported ¢ that plans are be.ing x}m;lc‘ tiv reopen
the mine, ore of a good grade .{mvi‘ng been found in the faces.

'Trerb;u.xi lotter unlicr dntoka-rn,\p;.wll,ﬁ 19;;1. from Mr, Robert J. Bonnemort.

i waste-filled Big Smoky
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THE ROUND MOUNTAIN DISTRICT, NEVADA.

By Henry G. Fercusoxy.

FIELD WORK AND ACKNOWLEDGMEN TS.

In the course of a detailed study of the ore deposits of the Manhat-
: tan district the writer made short visits to Round Mountain in 1915
He is under obligations to Messrs, Louis D. Gordon,
. R. H. Ernest, and Gibson Berry for hospitality and much assistance.

SITUATION AND TOPOGRAPHY OF THE DISTRICT.

The Round Mountain district is situated on the western flank of

. the Toquima Range, about 45 miles north of Tonopah, the nearest
‘available railroad point,

and is reached by daily
cautomobile stage from
- Tonopah by way of
. Manhattan. The range
Islopes gently toward the

Valley, but here and there
prominent hills, of which
‘Round Mountain is the
most  conspicuous, rise
boldly through the valley
{ill near its margin. The
summit of Round Moup-
tain is about 700 feet
above the level of the
Jalley at its base, and a
{orthern spur, known ag
Stebbins Hill, is about
100 feet lower. On the
“outh side of the hill are

Sal ’ @'4 ‘;
AU \‘k p

2¢ buildings and mil e —
{ the Round Mountain Cootour interval 153 feot
y

ming Co. The town of
“umd  Mountain occu-
s the flat

FicUrE B3.—Map of central Nevada showing lscation of the
Round Mountain district.



EET S

384

CONTRIBUTIONS To FOONOMIC GFOLOGY, U pagpe

distance north of the town. Hound Mountain jrsnlf i o
of vegetation, but the higher hills to the cast are spars
willows and cottonwoods line the lower courses of the creels

oy Faers”

PREVIOUS WORK.

Very little has been published on the geology of the district. In
1899, before the discovery of the ore deposits, J. E. Spurr made
reconnaissance of central Nevada, and his report econtains notes on
the geology of the Toquima Range.! - A description of the Sunnysid,
mine by F. L. Ransome? was published in 1909. At that time lodde
mining had reached the 500-foot level and placer mining had just
begun. Two articles by George A. Packard? give a goed description
of the camp in early days. A paper by J. P. Loftus* gives the early
production of the different gold mines. - The only publication dealing
with the tungsten deposits is a short note by G. Chéster Brown.s

HISTORY AND PRODUCTION.

The ore deposits of the Round Mountain district were discovered
in February, 1906. Rich oro showing free gold was found at the
surface, but the lack of vein quartz seems to have caused the district
to be regarded unfavorably. During 1906 two companies were at
work developing lodes, but the only recorded production was obtained
from dry washing the rich surface material. Lodo production
increased rapidly, howover, and the district suffered from the usual
boom and relapse, although Round Mountain was never so widely
and injudiciously advertised as Manhattan. Most of the production
came from the hill of Round Mountain itself and, as development
work progressed, the inevitable apex litigation led to the consolida-
tion of several companies into the Round Mountain Mining Co.,

~ which since 1913 has been the dominant producer of the district,

The placers have always contributed a large part of the output.
At first the gold was obtained by dry washing; then water for hy-
draulicking was brought in, first from Shoshone and Jefferson creeks
and finally from Jett Canyon, in the Toyabe Range.

Tungsten ore was discovered in the hills to the east in 1907 and
unsuccessful attempts were made to mine the huebnerite lodes.
It was not until the rise in price of the metal in the summer of 1915
that any tungsten ore was shipped. This output came from surfnce
material worked with dry-washing machines.

}¥parr, J. L, Deseriptive geology of Nevada south of the fortieth perallel and adjacent purtionc vt 5>
fornia:r U, 8. Geol. Xurvey Bull. 26s, toa3,

? Ransome, Fo L., Round Moantain, Nev.: U, 8. Geol. Survey Bull 380, pp. 4447, 1909, .

! Packard, G. A, Round Mountain camp, Nev.: Eng. and Min. Jour.,, vol. 83, pp. 10-102, 1837, v of
Mountain, Nev.: Min. and Sei. Press, vol. 96, pp. $67-800, 1908,

4 Laftus, J. P., Rouind Mountain, its mines and its bistory: Am. Min, Cang., MR Aun, Sesc, Fee®
Proc., pp. #4402, Denver, 19 {also in Min. and Sci, Press, vol. 99, PSR, 1),

& Brown, G. C,, Round Mountain tungsten mwine: 2alt Lake Min. Rev,, Aug. 15 91, 3 K
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The following table shows the gold and silver production of the
camp as given in Mineral Resources of the United States. The table
is incomplete because in some years it was not possible to publish
details of production without disclosing individual returns.

3 Gold and silver produced in the Round Mountain district, Nev., 1905-1919.

[From Mineral Resources of the United States.}

Lode mines.
! , Gold. ! Silver.
H Year. . Total
" Ore) 2 : Q value of
tons uantity ¢ Quantity gold and
(fine Value. (fine Value. silver,
ounces), ounces).

392, 098

; 350, 385 ; 'S
; 310,812 5,763 316,575
212,072
a8 351

Placer mines.
Total value

{ i of gold
. Gold. Silver. i and silver
Year, Total produced
R value of ¥ lode
Quantity Quantity gold and | and placer
(fine Value. (fine Value. silver. mines
ounces). ounces). N
............................... $39.12% .
49,310 |
............. 55,203

; 36,026 1,026 514
i 42,378 1106 5% |

N

35,392 %9

H
F
]
2

The early production of the camp, up to the middle of 1909, is

i estimated by Loftus © as follows:
© Round Mountain Mining Co.. $709, 000 | Varioﬁs Tessees.............. $30, 000
Placers. ..ol 150,000 | Fairview........ooooe 60, 000
. Srhinc.. i 60, 000 |
By 60, 000 | 1, 063, 000

;_‘"‘*"“-“& J. P, Round Mountain, its mines and its history: Am. Min. Cong., 12th Ann,
&, Rept. Proc., pp. 445452, Denver, 1909 ; Min. and Sci. Press, vol. 99, p. 5688, 1809.
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The largest preducer, the Round Mourtay Mirnng (o sy, ST
lishied the following fizures of its ouiput sinee Jole,
Production of the Round Mowntyin Mining Co,

{From annual reforts of the conzpany.)

Lode mining,
Period. T R .
Tons | ouilonte | Cabie . Vabe o
rained. covered. yards, m-"m:\z
Apr. 1, 1910, to Mar, 31, 1911....... 36,252 $302, 680
Apr.1,1911, to Mar. 31, 1612... 54,015 389, 582
Apr.1,1912, to Mar. 31, 1913.. . 57,360 318,085 1% 218,818 | asxie, s
Apr.1,1913, to Mar, 31, 1914, 57,187 , 200
Apr.1,1914, to Mar, 31,1915... . . 48,230 275,544
Apr. 1, 1915, to Mar. 31, 1916... reeentececcinaaa. 48, 929 241, 505 53,422 50, 4%
Apr. 1, 1616, to Dec. 31, 1916, teeteattitaanaaa. | 15, 523 115, 508 122,055 80, §15
L3y GO .. 12,118 78, 483 127,788 142, 63%
2,151 78, 330 71,367 68,324
3,278 115, 855 62, 640 48,258
5,891 90, 827 64, 665 5,277
! 341,834 J 2,267,499 | 720,755 793,333
8 Operations by lessees, 1906 to 1915,
GEOLOGY.

The accompanying geologic. map (fig. 59) is the result of a hasty
reconnaissance of the southern part of the Toquima Range. Tho
topographic base for the portion west, of the 117th meridian is taken
from the Tonopah map of the United States Geological Survey,
which is published on a scale of 1 : 250,000. For the portion east of
that meridian a rough sketch map was made by the writer.

The rocks in the. neighborhood of Round Mountain consist of
Paleozoic sediments, granitic rocks of probable Mesozoic age, and
later Tertiary igneous rocks and lake beds.

The Paleozoic rocks are for the most part dark limestones, which
are interbedded with black jasper, and dark slaty schist, chiefly of
Ordovician age. Ordovician fossils (graptolites) were found on the
ridge north of Mariposa Creek, about 4 miles south of Round Moun-
tain, and the underlying rocks in this locality closely resemble the
series of Ordovician sediments of the Manhattan district. Sedi-
mentary rocks, consisting chiefly of schist and thin beds of crystal-
line limestone, occur in the valley of Jefferson Creek, about 4 miles
northeast of Round Mountain. These rocks are lithologically similar
to the series mapped as Cambrian in the Manhattan district.” Owinz
howerver, to the alteration by igneous metamorphism, this correla-
tion is doubtful.

The Paleozoic rocks are even more intensely folded than these i
the Manhattan district, but the short time spent in the vicinity
Round Mountain did not allow any attempt to unravel the com
plexities of their structure.

* Forgusen, H. G., Placer deposits of the Manhattan district, Sev.: C. S, Geeg, Survey Rull be s

- 1817; The limestone ores of Manhattan, Nev.: Econ. Gealogy, val. 18, 1. 4, 11,

e
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Granitic rocks occupy a large part of the Toquima Range and are
ntrusive into the Paleozoic sediments. No data bearing on the time
of intrusion could be obtained in the Toquima Range, but the rock
i probably of Cretaceous or possibly early Tertiary age. Microscopic

~ examination of specimens from the vicinity of Round Mountain shows
 that the rock is here a microcline granite.

The principal Tertiary rock of the district is a porphyritic rhyolite,
close to quartz latite in minersl composition, which forms Round

s
;

CEXPLANATION
o Andesite porphyry (Pliocere?)[” 25

-

Late Tertiary voleanic rocks FiF

and Siebert formation E 4
Cranite, etc. (Cretaceous?) [ers)
65001 Ordovician (chiefly lime - |
steneang 5chxst§ N
Cambrian(?) {(chiefly sehist |
anid-limestone) ;

17 e’

Ficure 59.—Geologie map of the southern part of the Toquima Range, Nev.

Mountain, two hills to the south, and a hill to the east in which is
- the Fairview mine.
. Martz, erthoclase, oligoclase, and biotite.
f}"\‘ply corroded crystals, the largest of which are 2.5 millimeters in

This rock contains abundant phenocrysts of
The quartz occurs in

sameter.  Many of the feldspar crystals and some of the quartz are
"Fiit“n as if by flow of the groundmass after crystallization of the
“renocrysts,  The biotito occurs in small, regular plates but is very
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PSRt

Tryce st St
apparently as a result of Jater bleaching by acid wate;

ide down in size to the microlites tht !'v'rx{x Pare .
assyv but in pis .
due to devitritics.

p.‘lI(‘.
phenoerysts gry o oot
the groundmass.  The gmundm'ass.xs in par ,,'
shows irregular polarization, which is apparently
tion. o ] N
g truded by rhyalite,
ine-grained tuffaceous sandstone, which is in ¥ thyols
ociﬁ*lse (g);xrlzli;rnin a small patch on the summit of Round Mountain,
This rock closely resembles certain phases of glg lal(;e .bef}srolfoth}:‘
istri i i t tuff,® and similar rocks
district, which Spurr called Sieber ;7 and :
ior’zﬁg{l’v’l\lfaxigtta,n district.  The Siebert formation is probably of
r Miocene age.! . ]
UP%; central p::rt of the Toquima Range shows remnan(;c-s (?f a m:
ture topography nearly destroyed by tll;e }Ilnorg recc;,lr;tt edrzl;laBg:H 3
Y i as been
desert valleys. This older topography ' :
grlei I\eIeinzer  in the neighboring ranges. Ball considers it of late
li e age. .
F l’lc‘)ﬁzrzietgtal desert wash of Big Smoky Valle(yir Ia;ﬁq aggﬁl§t .thc ;1;1)11:1"5
ry between rock and valley fill is irre ,
of the range. The boundary _ egLar
i 1 t faulting on the east side
and there is no evidence of any recen de
" si er, the bold front of the
. lley. On the west side, however, ‘
’%J;a;v)z Rj;nge is clearly formed by a large fault of comparatively
: t date.3 .
reees ORE DEPOSITS.
The ore deposits of the Round Mountain district 'be.lon.g to two
eriods. The earlier of these periods followed the granite mt}z)'ulswg
gnd is ;:haracterized by tungsten ores. To the later period belong

the gold-bearing veins of late Tertiary age.
TUNGSTEN.

Ore deposits clearly dependent on the granitic i’rll‘;fusioni n}:i\:
ined in di - parts of the Toquima Range. e mos ;
« been mined in different par . ; ; noti-
ilver . t and Barcelona, o
those of the silver mines of Be mont a _ ! (e
Ei:tzii flank. These are quartz veins carrying sulphldes,A “.111‘1:"
traverse the sedimentary rocks close to the granite contact.k g, Isli o
mine in the slates north of Mariposa Creek, which was worke ]
y his type. ‘
rs ago, probably belongs to t-hlS y e
yelen th%bRI;und Mountainbdistnct the ores fox"me.d as a reSl:}it: : o
granite intrusion are represented by small veins in the gra ;

cr &1 ¢
psah mining district, Nev.: U, S. Geol. Survey Prof.Paps i

2 Spurr, J. E., Geology of the Tono

¢ limestone ores of the Manhattan distric G vol. 16, p. &, 395
3 t: Econ. Geolog 'Y, L18.p
® Ferguson, H. Q., Theli f the Ma

Ball J i 3 L715, po 153 180
Kn iz s . Nev.: U. 8. Geol. Survey Bul et .
- A h, The Divide silver district, Nev.: e iS5 A
i: Oprs‘ nd"lPA 'gmlo;:ic reconnaissanes in southwestern Nevada and eastern G =
3 - y

: Y
cov . . 16-17, 99, 119, 161, 202, 1907, . ) Akl By
Su:‘\(;zi:z:?‘ g)(\g 'Epp(}oolngv' a!’ld \:-:nm" resources of the Rig Smaky, Clayton, snd Alkal fyevag

) , O.E, 3

Nov.: U. & Geol. Survey Water-Supply Paper 433, pp. 22-M4, 1917,
1 Meinzer, O. E,, op. dit., p. 22

¢ development, but at the time of the writer’s second visit, in 1919
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carry small quantities of the manganesc tungstate huebnerite. These
veins have been known since 1907, but the early attempts to develop
them were unsuccessfyl. In 1915 & small quantity of tungsten ore
was produced by working residual surface material with dry-washing
machines. During the wa: the high price of tungsten led. to greater

mining had ceased. The only lode workings visited by the writer
were those on the hills south of Shoshone Creek, on the claims of

. E. L. Stevenson and C. Schuppy, about, 2 miles southeast of Round

: Mountain,

The veins are within the area of microcline granite, which

‘in this vicinity shows a particularly even and regular texture, the
~ aplitic phase that is so prominent near the contact at Manhattan

i

" tact of slate and granite,

being absent. A few small pegmatite dikes are found near the con-
These pegmatites show little variety in
consist chiefly of quartz and feldspar,
The quartz veins which carry the huebnerite range from thin string-
€rs to masses 14 feet in width and have 5 generally paralle] strike,

between north and N.20°E, and & dip in most places rather less

. than 45° |, Development work had not been carried far enough to

| determine the extent of any of the veins, but so far g could be seen
i

|18 coarsely orystalline, with rather rare vugs.

they are not continuous over long distances, Iy, some places the
veins are close enough together to give a banded appearance to the
granite,

Mineralogica.lly the veins are comparatively simple, Huebnerite
is tho only metallic miners] present, except in a feyw veins close to
the slate contact, where a little tetrahedrite also occyrs, The quartz

The sharp huebnerite

erystals inclosed In the quartz suggest that the crystallization of these

‘minerals wag simultaneous or that the quartz wag slightly later.
Muscovite is present in nearly all the veins but is usually confined

to a narrow band close to the walls, Fluorite, in complex delicate
pink erystals, wasg seen in nearly all the veins, usually as crystals on
the faces of projecting quartz pyramids in the vugs and more rarely
i poorly defined streaks in the central parts of the veins. A very
sight amount, of oxidation is shown by minute amounts of mangancse
xide stain and smal] specks of yellow tungstite. Concentrates from
these deposits, from the old mill on Shoshone Creck, showed, aside
fom a little magnetite derived from the granite, only huebnerite and
fworite,  Op the ridge southeast of the town Mr. Schuppy was work-
"% a residual placer with a dry-washing machine. Here the con-
“Mrates contain monazite but no fluorite, The larger fragments of
0tz carry huebnerite and are sharp and angular; rounded pebbles
™ entirely lacking.
I halow the 2 op 3 {eet of placer ground mined seemns to b granite

MTTe—an g
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of the usual type, it is thought prol‘m.blc that the (lopnc:}? s
this place represents the dor:omposmn.n pr«::}nvts of a Wi,
bearing vein closely allied to a pegmatite. U‘u? huebnerite app. -
to have been deposited under changing condmo.ns of temperaty-.
and pressure which ranged from those under which the Ix\%m:m:‘@h
like veins were formed, as in the Schuppy placer, through those um‘ao:
which the emanations from the granitic magm:x‘formed quartz veins
without admixture of sulphides, to a final slight overlap of ht.l:ie staze
of sulphide deposition, as shown by the presence of ‘tetra edrite in

one of the veins;
GOLD.

LODES.

The profitable gold deposits are confined to the rhyohgizl on Ré)}um}
Mountain and the neighboring hill to the east. The hills south o
Round Mountain consist of similar rock but appear to be barreII;. i

The veins on Round Mountain are now all owned by th«ei1 %ur_l
Mountain Mining Co., and those on the hill to the east by 'It;] e :111;:
view Mining Co., which is under the same management.‘l 10 (};the
cipal veins on Round Mountain are known as theALos Gaza )Odail{ ’n_
Keane. The Los-Gazabo crops out on the spu()th flank of Rou'nl({ dou
tain. It strikes westward and dips about 15 N.‘ It has yie 10 01:
for 900 fect down the dip, or less than 350 feet vertically below tale 2u -
crop. The Keane vein dips to t-he. south apd .has provedf p}rlo quc ;Ze
only in the lower levels. The Mariposa. vein he§ north of ¢ }? e e
and dips gently to the south. Sevel:al rich stringers ha{f)e e(Ian o
countered at depth on-the footwall side of the Los Gazabo. h n the
so-called sheeted zone, on the west side of the hill, and the shn;)tc}:o
section east of the shaft small veinlets occur so close togethe% tha L
entire deposit has been mined by 'the gl(?ry—hole method. hcrtyor 6{

eore has been taken from small veins :Wthh crop out near the t 1))“:
Round Mountain and on Stebbins Hl-ll. 'These veins do ?olt aptl.u‘m
to extend to any great depth, as an adit driven at a depth o :}l )ourv‘ ™
feet below their outcrop gave negative results. Most of tnle 0 ;;\ (»-;i
Fairview Hill has come from small stringers parallel to a well-marked
fault, which strikes about west and dips‘ 60° S. ! of mining

The grado of ore mined differs according to the method o

ST

: oa
adopted. From 1910 to 1917, when the Round Mount-lnlml ,((\U}{ ;;%«3 :
most part mined its own ores, a large toqnugf} ‘(‘,.o~u‘<“i o han
economically, and the average value of bullion w.(.‘on;f" o &
ore was between $6 and $7. In 1918 and 1919 x..wi ;‘ ;»M,l

was chiefly used, and small rich streaks WNI({‘ [tl”:)\“‘:;;(-r:,; l
- During this period the average value of builion re i .

. B PRIN fwr b
N . @i a2 ]“\ recoversd vali 3
ore mined was $35.77. In 1920 t tramned b Lo #

1 oy ‘as $4.73 and that
Ilnn(‘({ on (‘nmp:my account was .73 &
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The range of ore deposition is comparatively shallow. The deep-
est ore mined, from the 900-foot level of the Sunnyside mine (about
300 feet below the collar of the shaft), is above the water level and
about 700 feet below the top of Round Mountain. Elsewhere in the

- district the productive zone appears to be even shallower.

Free gold is the only valuable mineral obtained, for although
auriferous pyrite is present in some veins the quantity is too small
tv warrant concentration or cyanidation. . The gold is intercrystal-

lized with quartz or associated with limonite and minor manganese

~oxide in small fissures in which quartz may be lacking, and both
~ types of occurrence may be present in the same vein. -

The primary quartz veins are for the most part not continuous

- over long distances. The Keane vein and apparently also the pri-
- mary veins of the Fairview seem to have followed preexisting faults,

: These veins generally do not exceed g fow inches in width, and much
i of the high-grade ore from the top of Round Mountain came from
. veins scarcely over an inch wide.

The primary metallic minerals present are gold, pyrite, and rarely
realgar. Tho gangue consists essentially of quartz together with
accessory adularia and alunite wnd rarely fluorite.

Free gold of primary origin occurs irregularly in the quartz veins,
As arule the average tenor of these veins is not high, though here and
there they contain small but, extremely rich shoots. In one of the rich-
est specimens collected the volume of the gold as measured in & thin
section is as much as 30 per cent of the mass. The gold in the rich

- ore is coarse enough to be readily seen with the naked eye, and large
- masses are occasionally found. As a rule the gold rests on the pro-
_jecting quartz crystals in drusy cavities and is.distinctly crystalline,

usually in fairly well defined octahedrons and more complex forms,

In high-grade ore of this type from the Fairview mine the coarser

quartz on the walls of the vein contained no gold, but the inner
portion consisted of very fine interlocking quartz grains in which
gold occurs as rather thick plates arranged in graphic texture (fig.
60). In veins of this type in many places the gold shows a distinet
groenish tinge, in contrast to the yellow gold that is associated with
limonite. :

Tho rich oro that contains crystalline gold, although iron stained
n places, is not commonly associated with iron oxide. Indeed, some
*{ the best examples of ““specimen ore” from the small veins on the
“p of Round Mountain show no iron stains whatever,

Gold on adularia was observed in specimens from the rich veinlots

*the top of Round Mountain. In g specimen from the Keane

i smali specks of gold are inclosed in alunite.

A small amount, of pyrite is found in the ore, As even the deepest
T Thngs are above the water level, littlo of this mineral remain:
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unaltered, but here and there preudomorphs of fnn EU!?-'.?\“:'».‘ Ces
of the original ervstals of pyrite. Ina fv'\\' f_’l:""‘\k W ;';,\,_,, -
happen to be exeeptionally tight, the pyrite is Hi)(')\'h!}l.'e 4
the great number of smnu, clnso?y qucod velns \‘\ hfof (:l';ﬂbw\n‘g‘:
“stringer”’ section of the Sunnysnde. mine there are ;o\fw :; n; v.: _
very minute cubes of pyrite are thickly s.c-a.t-t(\,rod hroaglx the fire
grained quartz. Oxidized pyrite oceurs 11:regu1arly 11.1 the rm!,i”rf
rock close to the veins. In the F airview mine a claye}v .gougo-. ‘\\ m‘:i;
was apparently formccll bj;* fau.lttmg before mineralization oceurree
ins minute crystals of pyrite.
coi’:;i{;g:cnsl;iﬁis 0‘(?7 realgar \I:/ere found in ore from the 700—f0(‘>t l(-voF
Keane vein. This mineral appears to be contemporancous
on the with the quartz, and as
no other arsenic-bearing
sulphide, such as arseno-
pyrite, was found, the
realgar is thought to be
primary.

The principal gangue
mineral is quartz, which
occurs in a variety of
forms. Most of the veins
‘show a rough-banded
texture, as their walls are
lined with little elongate
crystals, beneath which
is fine-grained granular
FIGURE 60.—Primary ore from Fairview m.i;m, Round Moun- quartz' Here and there

tain, Nev. (camera lucida drawing). small drusy Yugs oceur,

but the quartz is not noticeably cavernous. In a few p&aces 8 ?n:]l]lj

amount of later quartz has been deposited on the surfaces oH he

earlier quartz crystals. Quartz replaf:mg lam.ellar calcite, ust;:% l_]xn;i

common feature of ore deposits of this type, is very rare at Ro

~ ain.

M?\l{lgsttnof the primary veins are narrow and show com13 strtilcltl:r:;z

The quartz crystals stand normal to the walls of the ﬁssur;l,, ‘sim (.h";w

vugs are common. In some veins, howeve.r, the quartz "u‘s ﬂ.‘m:qér

po;boluin-like texture, which under the microscope shows a mos:

of fine, angular interlocking grains. . lle i et
Adularia is present as a minor gangue mineral, uiu:x 1} A

erystals on the projecting quartz CI’):S(-&IS of the vugs. In gen

it vﬂppo: s {0 be assoelated wi(}% the high-grade orn e
Alunite in minutely crystalline masses oceurs in s.fumi‘ !

but has not been observed in the altered country nx‘k‘.ru :K‘ v

forms a partial filling of small drusy vugs in the gquarts. »
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Hece it was closely associated with erystalline gold. Specimens of
sassive white alunite in which a little quartz is intergrown were
culleeted from the Keane vein on the 800-foot level of the Sunnyside
mine. The alunite appears to have formed a little later than most
of the quartz of the veins but has all the appearance of g primary
vein mineral. :

A little fluorite was found in one of the minor veins of (he Sunny-
side mine. : :

Alteration of the rhyolite by the solutions which deposited the
primary ore has not been widespread. As already stated, a little
pyrite occurs in places in the country rock close to the vein. All the
thin sections of rhyolite from Round Mountain showed more or less
sericitization of the feldspar. There is also g slight silicification
close to the veins. Apparently silicification was contemporaneous
with the vein filling and slightly later than sericitization, for in one
specimen quartz and g '

ittle .gold replace part
of the feldspar crystal
“ that had previously been
5 partly sericitized.
After the primary
; quartz veins were de-
| posited, new fissures
were formed. This later
fissuring was probably ,
- Limanite and man- Quarz
185 extensive as  the : ganese oxce )
ori(rinal ﬁssuring but for Ficere 6l.—Secondary ore from Sunnyside mine, Round Moun-
© o! tain, Nev. (camera-lucida drawing).
‘the most part the later
issures did not follow closely the original veins. Tle supergene
‘waters that oxidized the auriferous pyrite in general followed the new
channels, which crossed the older veins at many points, and iron oxide
and secondary gold were deposited alon g these newly formed fissures.
The result is a second type of vein which consists of g fissure filled
thiefly with mixed oxides of iron _and manganese, the iron in excess
of the manganese. Commonly the adjoining country rock is shat-
tered for some distance from the major fissure, and in many places
the smaller parallel fissures are the more productive. Crushed frag-
vents of vein quartz occur here and there, but in some of these fis-
ITCS no gangue minerals other than limonite and pyrolusite are
tesent. The gold is usually inclosed in limonite or manganese
vide, in the middle of the fissure (fig. 61). The gold in these veing
fers from that of the quartz veins in that distinct individual erystals
absent, und it occurs in small thin plates or delicate flat fea thery

stals, that never show the greenish tinge commonly seen in the
4 from the quartz veins.
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Polished sections of the secondary ore show that (he BoLT owa.
deposited both contemporaneously \}'it}x and shightly fator 11,y ..,
accompanying limonite and p_\'rolfxsn'e. In places a sl e g
gold forms the nucleus around which botryoidal pyrolusite Lias b, .
deposited. Elsewhere what appear to the nakcid eye as small plun.
of rusty gold are seen under magmﬁc.atlon to be intimate intergrowil..
of gold and limonite. In a few specimens small threads of gold eruss
the banded oxides. . o

Some of the secondary gold seems to consist of two varieties—un
earlier pale-yellow gold and a small amount of a deeper—ye]'lnw
gold, which has been deposited around the efiggs of the first. I‘h(?
intergrowth of gold and iron oxide, hoquer, Is in places extremely
intricate, so that possibly the apparent rim of darker gold is due to
an intergrowth of gold and :lron oxide sc fine as to lie beyond the
limit of microscopic observation. ) . ‘ '

Besides the gold present in those ﬁsspres In which quartz is lack-
ing, in some places the quartz of the primary veins has b(.een crus}xed
and a small amount of gold deposited subsequent to 'thls m:ush‘mg.

The wall rock of the secondary fissures is deeply stamed‘\wth iron
oxide for several inches from the fissure. Clo§e to the ﬁssurg the
rock has been almost completely replacgd, leaving only the 01'1g1}1al
quartz phenoerysts in a matrix of limonite or more rarely he:matl'te.
In places the altered wall rock shows alternate bands of Limonite

ematite.
angia}élinization of portions of the feldspar phenocrysts that h.ag
escaped sericitization appears to have been contemporaneous wit
the deposition of the oxide-filled fissures. Ir‘l a f'ew places ml(;r.o-
scopic grains of a mineral that appears to be.Jarosne are present in
the altered rhyolite close to the fissure. A little haHoy§1te in opﬁn
spaces in the quartz veins on the top of Round Mountain may also
g to this period.
‘be}l(‘)}l:: large zu}:lount of limonite in ‘these ﬁssures suggesus thatb fh::
secondary gold originally occurred in pyrite, which ha's now t.(‘.
oxidized, and actual solution of the free gold of the primary veins
probably took place only on a very s.mall' scale, if at all. e

As already stated, manganese oxide is pI:esent in many of , e
rich oxide stringers. It ordinarily forms a thin streak in f-he 1.;1:1;:‘.;%
of the fissure and commonly incloses the. gold. B‘arren lfxssmfs i g
with sooty pyrolusite were cut in the ad}t of .t-he Sunnys1(1(;1?1;‘1:}; .

Scorodite, an iron arsenate, occurs in minute green f\; ;

minute open spaces of the primary quartz veins near th;."n w.\‘r 7
in the secondary fissures as thin crusts ussocml‘ed wn}x‘} Miln,“,
In many places the two types of ore grade into cach “,_

i i he fissure s!
quartz-vein phase is present, but reopening of the fissur

-

. a considerable admixture of silver.
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wall has formed a channel in which limonite and manganese oxide,
together with free gold, have been deposited.

It is believed that the gold-quartz veins represent the ore essen-
tially as it was originally deposited and that the gold in the later
fissures in all probability owes its occurrence to secondary deposition
by supergene waters and Wwas presumably derived from the primary
auriferous pyrite. At some period after the deposition of the quartz
and primary gold, which probably took place not far from the sur-
face, renewed fissuring, which only in part followed the earlier
fissures, gave opportunity for: Supergene water to deposit gold dis-
solved out of the original deposits. In many of the richest veins
both types of mineralization appear to have occurred, for in Places.
the later fissuring, which provided channels for the supergene gold-
bearing waters, followed the same general lines of*weakness defined

- by the early fissures in which the primary gold-bearing quartz was
- deposited.

The bullion produced by the mines of Round Mountain contains

The fineness of the gold, accord-

ing to bullion returns seen by the writer, ranges from 574 to 696,

To some extent the purer gold seems to be associated with the later

fissures, in which the leafly gold, presumed to be secondary, is domi-

nant. Observations on this point were not, however, sufficiently

detailed to permit any definite conclusions.

Apparently the greater part of the ore from the deeper workings, as
in the lower levels on the Los Gazabo vein, is secondary. The larger .

ore of the Los Gazabo. This generalization, however, like the last,

lacks sufficient field observation.

PLACERS,

The veins of Round Mountain and the neighboring hill to the
southeast have yielded placers, which are in places exceedingly rich.
Most of the placer production has come from the Immediate vicinit y
of Round Mountain, hut placers have also been mined in the low
ground south of the ridge between the Fairview and Sunnyside mines.

In the early days of the camp good returns were obtained f rom sur-
fice material on-the slopes of Round Mountain worked by dry-wash-
8 Mmachines.  Water, however, was soon brought from Jefferson
ud Shoshone erecks and hydraulic Inining commenced. This sup-
HV was nsuflicient, and in 1915 the Round Mountain Co. completed

“nstallation of g 9-mile pipe line to bring water from Jett Canyon,
= the Toyabe Range. Even this pipe line did not supply suflicient
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water for hydeanlic operations thronchout the year, and the !',nft_,.l,;
of the mim:ng season varies with th.e amount of winter .\‘n(‘\\'i.::-f -
the mountains.  Under ordinary ecircumstances placer operatiog..
can not be continued later than Jl.lly. o . ‘
The placer gravel at the Sunnysxd‘e mine is composed o '(‘(‘)m:_\(-,
angular rhyolitic wash, without definite bed‘dmg. \_/Vhere 1t xs] eing
mined near the hill the maximum depth is about 30 feef, but it
deepens toward the valley. Out into the va.lley, howe\:'*er, t ’9.’%“%'“-
lar rhyolitic talus is covered by roughly stratified matel'}al (30111“.11:11‘1]1].(%
an admixture of granite pebbles and boulders unsorted in §1z¢3 1 Y]lb
material carries far less gold than t%Le angular unst‘mtlﬁ(la) rhyo-
litic material beneath it. The following results obtame(.i ty.lpros-
pecting the ground toward Smoky Valley, south of the mz(xiu}w al ;2:3{
supplied by the courtesy of Mr. L. D. Gm-*don, of the Round ) t;outiﬁed
Co., show the increase in gold content below the lower stra

material, ,
Gold content of placer ground south of main tailrace of Round Mountain Co.

Value per Cubic

Depth cubic u
(fect). yl;rd. yards.
$0.202 1 40,000
1838 . 233 28:%

-642

%-433 170 | 35000
40-50 2.89 28, 000
50-60 3.55 3,000

The grade of bedrock toward the valley is about 4 pﬁr ce}ft an(i
that of the surface is somewhat less, s0 that the deposits Itécomd
thicker to the west. Some shafts sunk. in .the valley we§t_ l(?f ?urlxd
Mountain to depths of 100 to 200 feet indicate the possibility ’(;‘howe
stream channels along bedrock, which may prove p}“oﬁtable. ; :d
«channels were presumably formed during an earhgr, more hun

i rmanent streams. ‘
peﬁ?&«?ﬁéf rﬁle gold is found in workable amount throughout the

unsorted material, in places the matgrial that rests directly ox: b:;}l\
rock is extraordinarily rich. The writer l}as seen six smallrog‘aﬂd,‘ :
of gravel taken just above bedrock that yielded (y)..%\om‘)ci 3"3«”:;”“
The gold is angular and coarse and shows no m;l(, (f.‘nf';(t,low ny Lrane
portation. Nearly all the nuggets carry particles 0 (,f : xl( ‘ ';m;\} o
siliceous limonite attached to their surfa.f;e.s. Bm“h\tt?;lf ,i L
concentrates contain only a little ﬁn'cly dxwd::(l ‘111:'1%111:“{1“;!\..;; e
grains of limonite and manganese oxide. ‘ 4;:5' ):‘x(li—ix—s‘ pppese .
Inspection of a few nuggets, the two types of g :‘ ; .:m.-,. o
veins and that which occurs in the limonite fie
equally represented. :
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On the Red Top elaim in the wash to the east the rhyolitic ma-
wrial s to some extent, contaminated with granite wash, and g little _
ebnerite and monazite, together with rare specks of native copper,
were found.
The angular materia] of the Round Mountain placers, particularly
“that near bedrock, is in places cemented by alimy deposit into g hard
conglomerate. In Places small cavities between the pebbles have
been filled with crystalline caleite. The gradual break-up of this
‘hardpan in the sluice boxes prevents any marked concentration of
‘gold in the upper hoxes, 4
' Large angular boulders are present. Apparently these boulders
are less common immediately above bedrock than a few feet higher.
Nearly all the materig] in the lower unstratified part of t}e Round
Mountain placers consists of rhyolite, mixed with Pieces of tuffaceous
‘fsa.ndstone similar to that found on the top of the hill. The propor-
;lion of this material ip the placers soems to be in excess of the present
érelat;ive volumes of the two rocks and indicates ‘that formerly the
‘tuff had a groater extent above the intrusive.
i In places, as near the Sunnyside shaft, small veins have been ex-
iposed on bedrock, and gold from these veins, as well as from those that
thave been explored on the hills, has fed the placers.  On the Blye
Jacket claim such veins are now being prospected by the Fairview
iExtension Co. _
i The purity of the placer gold is only slightly higher than that of
tthe lodes. During the years 1908-1912, 1915, 1916, and 1919 the
3 i i 4s given on the table on page 383,
and 88,331 ounces of silver,
*quivalent to 60.8 ber cent gold in the total, F igures for placer pro-
luction aro available for the years 1909-1912 and 1915-1919, Dur-
ng these periods the placer mines produced 27,614 ounces of gold
nd 16,549 ounces of silver; the bercentage of gold was 2.g. This
ifference may indicato g slightly larger proportion of secondary gold
1 the placers or may be duo to g slight solution of g portion of the
iver.  Under present conditions, however, action by ground water
‘ust be practically negligible. '

AGE OF ORE DEPOSITION.

If the writer is correct in hig assumption that the singl] remnant
“tuffaceous sandstone on the top of Round Mountain iy the equiva-
ol the lake beds of the Tonopah district, cajleq Sicbert tuff by
4 then it follows that the age of the deposits must he upper
ene or later, and they are consequently younger than the pro-

Ve veins of the Tonopah district and possibly contemporaneouys

T )
AR R

S —
- E, tevlogy of the Tonopah mining district, Nev : U. 8. Geol. Survey Prof, Paper 42, pp
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with the veins of the ““third period” 3 of Tonopah. Thev may 5.
of approximately the same age as the mineralization at Manharrg.
Goldfield," and Divide.’s

Primary mineralization probably took place prior to the develap.
ment of the late Pliocene erosion surface and was genetically con.
nected with the intrusion of rhyolite. If so, the primary fissures ma v
have been formed as a result of readjustments due to the 'cooling of
the intrusive at its margin.

The later fissuring, which furnished the channels in which the super-
gene waters deposited their gold, may date from early Pleistocene
time and is possibly contemporaneous with the movement which
produced the fault scarp along the front of the Toyabe Range, 9
miles to the west. The oxidation of the pyrite and redeposition of
the gold probably took place during a period of comparatively humid
climate, for the process was apparently complete before the deposi-
tion of the fanglomerate, which constitutes the upper part of the
placer’ ground surrounding the mountain.  Indications of such a
climate in Pleistocene time are found in the presence of lakes in Big
Smoky Valley ** and of the Pleistocene fossils of Manhattan Guleh.®

The early drainage from the deposits probably flowed through per-
manent streams into Lake Toyabe. Increasing aridity of climate per-
mitted the formation of the long, flat talus slope carrying the greater -

part of the placer gold mined to-day, and this talus slope in turn, as

the hills wore back from the desert valley, was partly buried under
the roughly stratified fanglomerate, which forms the upper part of

the placer ground.
MINES AND PROSPECTS.
SUNNYSIDE MINE.

The veins on Round Mountain were discovered in 1906 and for
«several years were worked by a number of independent companics.
of which the Sunnyside, Antclope, and Sphinx were the most pro-
ductive. The irregular and complex nature of the vein systens
inevitably gave rise to litigation, which continued until the varicns
properties were acquired by the Round Mountain Mining Co., '+
owner of the Sunnyside mine. Since the beginning of its operati
this company has produced from lode mining alone approxwiat:
$3,000,000 and in addition about $1,000,000 from placers. Bein

1s Spurr, J. E., Geology and ore deposition at Tonopzah, Nev.: Econ. Gealogy, vod, ,('. HE
18 Ferguson, H. G., The limestone ores of Manhattan, Nev.: Econ. Geology, veld. 16,
I Ransome, F. L., Geology and ore deposits of Goldfield, Nev.: UL R, Gl surver B
1909, i
13 Kuopf, Adolph, The Divide silver district, Nev.: U. 2. tieol. Sunvey Bl
1* Meinzer, O. E., op. cit., p. 30.
® Ferguson, H. G., Placer deposits of the Mauhsttan disirit, Nev
1917,
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the vears 1910 and 1920 over 340,000 tons of ore which yielded
bullion to a value of $2,267,500 was mined.= )

which hz}s been worked to a depth of 1,000 feet on the dip, or about
330 feet vertically below the collar of the shaft. This Vein’ outcrops
on thfa south flank of Round Mountain and dips northward benaagl
the hill at an average angle of about 15°. The strike is appr:)'u:i-
mat-ely cast and west, but marked irregularities are present. ’I;he
Comb.matlon vein, which has been mined in workines farther to the
east, is probably a continuation of the Log Gazabobseparated from
it by a barren interval, though the outcrop can no;; be trac;ed and
there is as yet no underground connection. The ore for the most
part consists of limonite that incloses free gold, with almost no quartz,

“but on the 800-foot level a little quartz and pyrite are present.

SHEETED ZOME
HIGHLY SILICIFIED

RICKARDS vEmW
| waog vemw

A7 VEIN
MAIN INCLINE
= MAM. SHAFT
S MORAN vEINg

A mucr rissyme yegy

LOOFEET

FIGURE 62.—Section through Sunnyside mine, Round Mountain, Nev. (By R. H. Ernest.)

.The Keane vein, which has been worked in the lower levels of the
mine, has an extremely irregular strike, though in general 1t trends
nearly east and west and has a southerly dip, which ranges on differ-
v;‘f)t levels from 15° to 409, In the region of the junct/ion of the
seane and Los Gazabo the venation is irregular, and it Is not certain
vhether the Keane continues in depth below tI;e Los G;zzabo ‘The
Te commonly consists of drusy c¢uartz carrying crystalline ool.d and
mall amounts of alunite, pyrite, and realgar are present?D d;ide
“inerals are not prominent, o

The Mariposa vein is approximately parallel to the Keane vein and

~ a short distance 1o the north. Near the outerop its dip is lnoarl ;

f-'!'/.«jl(}[u], but where intersected by the long crosseut on the '/.;OO;foo.‘t

""z”li has a southerly dip of about 30°, Much quartz is present,

LT e g drpostion of ooy i)

N some extent.  These veing

ML northwesterly direction and dip steeply to the northeast,

C g L. :
Mosinigin Mining Ca. annual reports,
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The most productive of them occur on the footwall side of 1. l.e
Gazabo. Several steeply dipping veins have been PTospestes

Stebbins Hill and near the summit of Round Mountain. They 1,
not appear, however, to continue below the flat-lying Mariposa vey,

:
¢
105642480

. . . .. > CL sh,‘ ¥
FIGURE 63.~Map of part of underground workings, Sunnyside mine, Round Mountain, Nev.,
) parts of Keaneand Los Gazabo veins. .

The section given in figure 62, which is furnished by Mr. R. H. h.rw»i

S ST
3 i 31t1 3 RO L
former superintendent, shows the relative positions of the dud

velns.

. PR
sl rediralle IV et
stringers, which are rarely workablo indis idually for sny o

L . Starde of e
Besides theso principal veins, there are a multitud
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diztance, though some of them are extremely rich at their junction
with the main vein. . In several places on the property small veinlets
occar close enough together to have justified mining as a whole, by
 glory-hole methods, before costs reached their present level. Such
" localities include ths “sheeted zone” on the western side of the hill,
" the old glory-hole workings north of the main shaft, and the “stringer
section”” about 1,500 feet east of the shaft.

The following notes on the low-grade ores of the Sunnyside mine
;are derived from the report of Mr. R. H. Ernest, former superin-
% tendent, for the year 1916.22 .. o
: The No. 2 stringer section lies in the footwall of the Los Gazabo
‘vein. It consists of vertical stringers, intersccted by others almost
,horizontal. A section 400 feet by 300 feet is exposed in two large
; glory holes. From September, 1910, to January, 1915, 232,142 tons
: of material that had an average tenor of $2.78 a ton was mined; of -
| this material 61,098 tons that had a tenor of $7.40 was sent to the
{ mill, and 171,044 tons that averaged $1.13 was rejected. The Inate-
rial was crushed and screened, and the coarser part rejected.  Aftor-
ward a system of sclective mining was adopted, and 8,340 tons of ore
‘whose average tenor was $19.67 a ton was mined in 1915 and 1916.

No. 3 glory kole lies a short distance southeast of the main shaft.
The mineralized area measures 260 by 110 feet at the surface and in-
clades the outcrop of the Los Gazabo vein. The ore consists of
closely spaced vertical quartz veinlets. The sheeted zone extends
downward to about 40 feet above the 450-foot, level, or about 100
feet in vertical depth. Above the 135-foot level 28,458 tops that had
an average tenor of $1.88 a ton was mined, and of this materia] 8,547
tons of fines averaging $4.45 was sent to the mill and the remainder
rejected. . . '

The Great Western and Black Hawk sheeted zone outcrops as a
prominent ridge, as it is highly silicified and more resistant to erosion
than the surrounding rhyolite. Tt consists of a network of inter-
: secting vertical quartz stringers. Iigh-grade ore has been found in
‘many places near the surf ace, and pockets and streaks of high-grade"
‘ore oceur at the intersections of individual stringers with the Los
‘Gazabo vein. A glory hole at the intersection of this sheeted zone

with the Los Gazabo yielded a large tonnage of ore, of which the part
uilled assayed from $4 to 810 g ton. This zone has also been opened
ip on the 700-foot lovel at a depth of 150 feet below the surface,

The so-called Great Western fissure is a similar zone from 6 to 45
"y in width, which has been traced for a distance of 2,200 feet.
¥er 4,000 tons of ore which assayed between $4 and $3 was mined.

mlerground development work indicates that the entire zone has g
e of about $2 a ton.

T ——
* % = Mountain Minlug Co, Tenth and Elovouth A, Rtepts., Dec. 31, 1916,
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A sihietiod zone, which assavs from $LA0 10 83 5 00 5, L
veloped slong the footwall of the Konne vem for n i
by 120 feet.

“The 921" section consists of u silicified zone 90 feot Wiile b o,
the 700 and 950 foot levels between the Keane and Maripaa v
The 7,248 tons of ore mined had an assay value_ of 3495 a ton, T3
zone as developed on the 950-foot level occupied an area appn.y,
mately 100 feet square, the material from which assayed f rom £2 5,
to 83 a ton.  On the 900-foot level a drift on one of the rich streghs
produced ore ranging from $8 to $100 a ton. '

Another zone of low-grade ore about 30 feet wide stretches along
the footwall of the Los Gazabo vein from above the 400-1.()()‘}.1(‘\'(‘{
to the 800-foot level. High-grade pockets were fo_un.d at the inter-
section of the small stringers with the Los Gazabo vein. The whole
of the mineralized zone assays from $3 to over $4 a ton; the tenor
gradually decreases on the footwall side. o o

The irregular course of the Los Gazabo vein is W(?ll shown in the
workings on the 700-foot level (about 230 feet vertically below the

aft collar). haft
ilélds fairly well to its normal strike and d'ip, but at this pomf there
is a sharp change both in direction and- dip, anfi for about 250 fegt
the vein trends north and south and dips vertically. Beyond this

On the 450-foot level (SO feet vertically above th(} 700-foot level)
‘there is a similar elbow but less pronounced, and it hes. fart;hex" to t-he
eastward. Divergence, due to the same north-south line, is likewise
shown on the Keane vein about 900 feet to the. north'. The Los
Gazabo vein shows a second sharp turn at the point of intersection
with the Fault vein. :
the 450-foot level but was not generally found profitable except wherc
it was joined by the Los Gazabo. zbe
assumes the strike and dip (about 70° NE.) of the stronger fissurs
and continues in this direction for about 400 feet. On the 700-foot

“level the end of this segment had not been reached at the time of the

writer’s visit, but on the 800-foot level (30 fcet: vertically below ;!‘w
700-foot level) the continuation of the vein on its nor{nnl course xi~
been followed. The samo turn in the course f’f the vein at the mt ‘
section with the Fault vein has been shown in the s_urfﬂ‘ce \wrkN¥
on the western side of the hill, but here the change in direction snid
dip continues for only about 60 foct. . L

The Keano vein, so far as known, dOCb: not outerop at t 1‘« N
but the steeply dipping veins on St-cbbu_ls Hill may q'mih“ ;\‘
branch off from it. The strike is appmxur}atoly mii‘ :x‘.n\ - B
the dip is at a low angle to the south, but like the other veis

For about 700 feet westward from the shaft the vein

This vein has been worked to some extent on

At the junction the Los Gazabo
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~trict it shows many irregularities both of strike and dip. The
~awipal departure from the normal course is along a continuation
fthe same north-south line that is followed by the Los Gazabo in
is first sharp turn. On the Keane vein the northerly course is

Keane and Los Gazabo veins come close together, but instead of g
definite line of intersection the country rock is cut by innumerable
little gold-bearing quartz stringers which were close enough together
fo permit the entire mass to be mined. The Keane vein does not
appear to continue below the Lo Gazabo. 4

The Mariposa vein has been worked chiefly in the upper levels.
On the 700-foot level it is parallel to' the Keane in both strike and
dip, but near its outerop it is much flatter. The small veins on Steb-
bins Hill do not continue below the Mariposa and may be branches

.of that vein.

The 471 and Fault Fissure veins are parallel. The strike is about
northwest and the dip steep, as a rule about 70° NE. The 47; vein

‘has been found workable only on the 450 and 600 foot levels of the
.Sunnyside. Except for a short distance it does not seem to follow

- : - i ; 1p.
place it resumes its normal casterly strike and flat northerly d , {Gazabo vein at the point where it should intersect that vein to the
‘northwest, and to the southeast it appears to lose its identity in the
eastern “stringer section.””
Hollows a well-defined fissure, extending from g point beyond the
'stringer section of the southeast workings to the western edge of

“he Fault Fissure vein, on the other hand,

Where it intersects the flat-dipping Los Gazabo vein it
has diverted that vein from its course in the manner described above,

The sheeted zone on the western side of tho hill and the two stringer
sections, one near the shaft and the other 1,500 feet to the east,
represent areas in which the rock instead of yiclding to stress along
s few definite planes is split by Innumerable little fissures, which
vere filled with quartz. In the sheeted zone these fissures are for
the most part closoly spaced, nearly vertical veinlets that have a
eneral easterly striko, In the stringer sections, however, they
reur as steeply dipping fissures which intersect gt right angles, and
these in turn are crossed by nearly horizontal veinlets.  Tho three
“ts seem to follow Joint planes of the rhyolite. The eastern stringer
“ction in particular shows a well-marked horizontal veinlet, which
*offset by a vertical casterly series, and nearly vertical stringers
“at have g northerly trend also occur,

The mineralized veins as well as the small veinlets which constitute
“*rhected zone and the stringer sections are belioved to represent,
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rxlli!«“.:H;KWRH"U?!\‘ Sesurimg and to formy an A T
system, in which the trrezularity and ety of .
are due to the COMPAr‘tive nearness to the surface Rt tha: . |
fissuring.  Postmineral movement ‘is shown in a few small e,
verse faults and in the presence of gouge along one wall of tha fam s
veins. \

The ore is everywhere oxidized, and only very rarely has aNY pyra,
been found, although in many places the oxidized material Fetaine
the crystal form of pyrite. The mine is dry, except in the working
to the west, where water from the hydraulic mining on the surfyce
has penetrated the lowest workings along the Los Gazabo vein and
the many small fissures. Quartz does not form a large part of any
of the veins with the exception of the Keane vein. The ore from
the Los Gazabo vein consists almost entirely of limonite and may-
ganecse oxide together with minor amounts of quartz and of altered
rhyolite, deeply impregnated with limonite, A little purple fluorite
was observed on the Fault vein on the 450-foot level, and a small
cluster of aragonite crystals was taken from one of the upper levels
on the Los Gazabo vein.

" Even in the freshest specimens from the neighborhood of the veins
a considerable alteration of the country rock can be observed.
Comparatively fresh rhyolite from the long crosscut on the 700-foot
level shows complete sericitization of the feldspars and a bleaching
of the biotite, accompanied by the introduction of a little pytrite. -

FAIRVIEW MINE.

The Fairview mine, on the hill east of Round Mountain, is similar i

to the Sunnyside in general type. The rock is rhyolite, identical in

appearance with that of Round Mountain. The shaft cuts the ! I
- In December, 1919, the mill of the Round Mountain Co. treated 102

underlying granite at about 200 feet in depth, and the same contact
was intersected by a drift from the bottom of the shaft on the Daisy
claim at a depth of 250 feet. The contact here is marked by a fault
which strikes about north and dips at a low angle to the west.

The principal output hgs been derived {rom two adits in the hill
above the shaft, known as the 110 and 250 foot levels.

The 110-foot level shows a well-marked fault which has an average
strike of about N. 80° W. and a dip ¢f 60° S.  Although a little ore
was found in places this major fault was not marked by productive
material. Parallel to this fault and from 30 to 60 feet to the north
oceur sets of small, closely spaced stringers which yielded ore from
this level to the surface. The lower limit appears to be a seriex «f
small slips, which dip from 10° to 30° NE. Small quartz veins rick
in free gold have been mined, but the majority of the productis<
stringers above these veins are not distinct quartz veins, theet
crushed quartz is present in many places, but small fauit plas~
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»2+hshow much iron oxide and are in places highly manganiferous.
P zeldoceurs free in this material and is not associated with quartz.
The inclosing rhyolite is bleached and iron-stained for an inch or tw
{rom each stringer but otherwise shows no marked alteration. ’
On the 250-foot level, farther down the hill, the ore occurs in
similar stringers, but not as rich as those on the 110-foot level, and
here 16 lies to the south of the principal fault. Definite quartz veins
are lacking, though small amounts of crushed quartz are encountered
i Accord- -

Ore produced by Fairview mine, 1906-1919.

|
Value
B | of ballion
| rezovered.
1906-1917_ ... . ... £85, 000
1918....... 8,808 178, 801
1019..0000 8,693 265, 466

FAIRVIEW EXTENSION PROSPECT..

The exposed bedrock on the old Llewellyn placer has recently
been prospected with a view to lode mining. Several small shafts
on small stringers which strike about N. 60° W. have yielded encour-
aging results, and in 1919 a shaft was being sunk on the best defined
of these stringers. The ore appears to be similar to that of the
Fairview. :

The group of claims owned by the Fairview Extension Mining Co,

i had produced ore approximating 280,000 in value prior to July, 1919,

tons of ore from these claims which gave a net recovery of $1,532.
A large portion of this tonnage was obtained by screening a waste

~dump left by a former lessee. 2

MONTE CRISTO PROSPECT.
The Monte Cristo prospect iies about a mile east of Round Mountain.

It was visited in 1915 but not in 1919. The country rock is granite

of the usual type, and the lode consiste of a faylt zone which strikes
N. 80° W. and dips 80° S. A streak of clayey gouge from 1 to 3
inches in width constitutes the ore. This gouge contains an irregular
‘mount of rather coarse gold, very feathery in appearance, which was
tvidently deposited after the movement which formed the gouge.
The gold is light in color and is said to be worth $12.55 an ounce,
A little manganese oxide is also present. No definite vein quartz

. x
* Fafrviow Extension Mining Co, First Ann, Rept., 1020,
1)5707”—~22—«—27
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is believed to be due to secondary deposition. At the time | -
writer’s visit, in 1913, 20 tons of ore, which vielded about §2.0n40
been milled.

SUMMARY.

The Paleozoic sediments of the Round Mountain district have been intrud. 4+ 4
granite of Cretaceous or possibly early Tertiary age. This granite represents a
of the great granodiorite intrusion which is to-day exposed over a large part of (h.
Toquima Range. Closely following this intrusion quartz veins carryving the: man.
ganese tungstate huchnerite were formed in the granite. These veins have been
exploited to some extent.

In Miocene (probably upper Miocene) time the region was covered by the hedded
tuffs, shale, and sandstone of the Siebert formation. After these deposits were laid
down there came a large intrusion of thyolite. This intrusion appears to have reached
a level comparatively near the surface. Numerous small fissures were formed in the
newly solidified rhyolite, and these were filled with solutions derived from the rhyo-
lite, which gave rise to the primary quartz veins carrying free gold. The primary
vein filling consists of quartz with minor adularia and alunite, free gold consider
ably alloyed with silver, 2 small amount of auriferous pyrite, and a very little realgar.
The alteration of the wall rock consisted of sericitization of the feldspars, the introduc-

(e

" tion of some pyrite, and slight silicification near the walls of the veins. The period of

ore deposition must have been late Miocene or Pliocene. Other productive ore
deposits of Nevada belong to the same general period and appear to be genctically
related to intrusives of post-Siebert age.

been contemporaneous with the Pleistocene faulting, which formed the scarp of the

Toyabe Range, facing Big Smoky Valley on the west. Some of these fissures followed : Jocally
Aocally fmown ag it
the Papago district, although they appear to be

the quartz veins already formed and others crossed them in all directions. Oxidation
of the pyTite took place during 2 period in which the climate was more humid than the
present and the water level not so greatly depressed. The surface waters followed the
newly formed fissures, and iron and manganese oxides, together with gold derived
from the auriferous pyrite, were deposited along these channels, which in many places
were distinct from the quartz veins. It is not certain to what extent solution of the
free gold of the primary veins contributed to the formation of the secondary fissure
filling.

The placer deposits were formed under conditions of climate and topography
similar to those of the present. In the Sunnyside placers angular rhyolitic talus carries
most of the gold. This talus is overlain by roughly stratified fanglomerate, the result
of successive floods rather than steady stream deposition. The fanglomerate forms
nearly the whole of the Red Jacket ground.

: . _ ‘ . -are scenically unimpressive,
After a period of erosion, renewed fissuring took place. - This fissuring may have :

ORE DEPOSITS OF THE SIERRITA MOUNT :
» AINS,
COUNTY, ARIZON . PIMA

By F. L. Ransoats,

INTRODUCTION.

y 'glhe Sxelir}ta Mogntains (see fig. 64) constitute one of the smaller

he negr ¥ meridional mountajn ranges of southern Arizona They

f;%f:zrat% }tlhe Santa Cruz Valley on the east from Altar VaHex; on the

rous(rm) et .ranzgelhas a length between 13 and 14 miles and g width
sty estimated at 4 miles, The height of th inati

mit, Samaniego Peak. has s > heen meeing sun-

. %, has, so far as known, not been accurate]
7 'V‘ d -
termined. Apparently 1O part of the range rises more than ?’O()e()

or 8,000 feet above the upper margin of the flanking desert plains

or attains an altitude greater than 6,500 feet above sea level. Ttg

g?tliei\ Icarrgf .little orhno timber, and in comparison with the Santa
4 rountains to the east or the Baboguivar: -
Mou : quivari Range to the w
the Sierrita Mountains are of minor topographic izlportance :Iil,

; ﬁOn.tthg west side of the' Sierrita Mountains, mainly in g ratherb
‘efinite belt of foothills, is a group of prospects within what is

included within what has also been called the Sierritas district, On

the east side of the range lies the Pima district, within which are a

;:;nbzei; :f m(ilnjs t(};at'lhave produced considerahle quantities of cop-
sy » and lead-silver ores. These Iines fall i
b . i to three areg]
groups-—those near Twin Buttes on the s - X
. tes, e south; those near Mj
tH]H, o’; the north; and those near the abando;ed Olive cam;)nell)‘:}
ween I'win Buttes and .Mineral Hill.  The ores near Minera] ’Hill

amp in narrow fissures,
The Papago district is about 38 miles by road from Tueson The.

{Eszfﬂ}jlp direction along the excellent Ajo road, a State highway
:ile;;ouwbleshrandl the route branches southward and for ;bout 8
@ ool Sows t he r(;:d to Sasabe, a settlement on the Mexican horder.,
o Gg : lranc a branch road turns off to the east and ascends, for
out 6 miles, the gentle slope to the foothil] belt in which the p

s of the Papago district are situated, / pros-
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I HyprAavLICKING Bep Rocr CrLeaninNg TotaL
P "4 Torarn : Per Cent
ERIOD . Yauns | Value . Realiza- Value Realiza- Value Realiza- || Profit
! Reeovered Cost tion Recovered Cost tion Recovered Cost tion
July 13th, 1915, to Nov. I, v .
B S 18,150, $26,997.07| $7,177.63 | $19,819.44 $9,416.63] $3,880.55! $5,536.08) $36,413.70| $11,058.18| $25,355.52!| 69.6%
Nov. 1, 1915, to March 1, :
016, 5,272 $9,203.62; $5,397.32] $3,806.30......... .0 ... ..o $9,203.62! $5,397.321 $3,806.30)| 41.39
1, 1916, to July 1,
I816.... ... ... ..., 142,600/*843,416.53. . ... ... ... ........ $4,760.001. .. ... .. 0. $48,176.53| $27,897.58! $20,278.95| 429,
*On account of small area of bed rock cleaned, costs and realization are included under hydraulicking.
HyYDRAULICKING Bep Rockx CrLeaNING ToraL
ToraL . —
PERIOD Yaros | Val. Ree. Cost  |Realization}] Val. Rec. Cost Realization || Val. Rec. Cost Realization
Per Yard | Per Yard | Per Yard || Per Yard | Per Yard Per Yard Per Yard Per Yard Per Yard
July 13, 1915, to Nov. 1,
915. ... ., 18,150 $1.487 $0.395 $1.002 $0.519 $0.214 $0.305 $2.006 $0.609 $1.397
Nov. 1, 1915, to March 1, '
1916..... ... . ... .. 5,272 $1.746 $1.023 $0.723 . $1,746 $1.023 $0.723
March 1, 1916, to July 1,
6. 142,600 $0305 ... ...l $0.033 ... $0.338 $0.195 $0.143




