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182 GOLD DEPOSITS OF THE WORLD

In the Silver Star district, 11 miles south of Luning, are many quarts &

adularia-calcite veins with gold and silver in sedimentary rocks f\".d"

Tertiary tuffs. In the Marictta district, 8 miles southwest of the Sl]\."" _

| . Star, veins in Triassic quartzite 2 miles north of a small granitic intrus®® 2

carry copper, lead, and precious metals. i

Candelaria! district, 25 miles south of Luning, was vigorously worked ¢

in the past century, producing about $20,000,000 silver ore. Stronf ¢

b . veins lic in Ordovician argillites and felsites and in serpentine with latet 3
s _acidic dikes. The veins carry oxidized manganiferous ore with sil\:?f:

: gold, and some lead and copper. The sulphides in the ore include P."Tf“ _

chalcopyrite, sphalerite, considerable jamesonite, and some arsenopynit
oo : The Aurora? (Ismeralda) distriet, about 25 miles southwest
. Hawthorne, is estimated to have yielded about $40,000,000 gult.l an

3 gi | silver, the metals having a ratio of 1 to 2. The deposits are veins @

' quartz-latite and associated andesite. Overlying these rocks are rlll)"

lites, tuffs, and basalts. The veins carry quartz, adularia, argontifer 1
ous tetrahedrite, chalcopyrite, pyrite, gold, silver, and a selenium miner

In the Silver Peak?® district, about 35 miles southeast of C:uxdclﬂf"’v

Palcozoice sedimentary rocks are intruded by granitic rocks, and gold velsd

) |l with alaskite phases are found in the invaded sediments. The ore ¢

‘ tains quartz, pyrite, and a little galena.

In the Palmetto® district, 25 miles south of Silver Peak, near the end
of a granitic intrusive, Paleozoic limestones and slate contain veins ¥
replacements which have produced about $7,000,000 silver-lead ore wi
some gold.

J 3 INE At Lida,® 25 miles southwest of Goldfield, veins and roplncemﬂf‘”f‘ ;
3 § il ; ' lead-silver ore with gold are found in Cambrian limestone which ‘: .
! bos 1 intruded by quartz-monzonite porphyry dikes. Near Hornsilvor,”5‘1""‘j

: 12 miles southeast of Lida, quartz veins with gold and silver are found ®
h ‘ shale and limestone near intruding granite.
gl ! At Tonopah,” a series of tufls, breecias, flows, and sills are cut bf
L1 3 acidic intrusives and strongly faulted. The ore deposits are in and ne¥
1t Kx~orr, A., (Candelaria): U. S. Geol. Survey Bull. 735, pp. 1-22, 1923.
[, J. M., U. S. Geol. Survey Bull. 594, p. 141, 1915.
3Seure, J. IS, U. S, Geol. Survey Prof. Paper 55, pp. 1-168, 1906.
’ E ¢Srurr, J. E., idem, pp. 85-96.
i
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1 ¢ Barr, S. H., A reconnaissance of southwestern Nevada and eastern Califors®
g } U. S. Geol. Survey Bull. 308, pp. 51-55, 1907. "
: li ¢ Ransomg, I. L., The Hornsilver district, Nevada: U. S. Geol. Survey Bull. ¥
pp. 41-43, 1909.
?Seunr, J. E.,, U. S. Geol. Survey Prof. Paper 42, pp. 1-295, 1905.

¢ ) ' Srurr, J. E., Econ. Geol., vol. 10, pp. 713-769, 1915.

' Nouan, T. B., Univ. Nevada Bull. 24, 1930.

Burcess, J. A., Econ. Geol., vol. 4, pp. 681-712, 1909. o
Bastin, E. S,, and F. B. Laney, U. S. Geol. Survey Prof. Paper 104, pp. 1-50,1 i

4 Kefoxep FRo#  Cold "Pepests of The WoRle
' ot o W, H Errivars Me Cvav Hil (93 7

x AR S Y e o




686 THE ORE MAGMAS

observed formation of oreshoots or enrichments at junc-
tions of branching veins: that where present they are
mainly due to the commingling of diverse magmatic ore
solutions. I do not believe that they can be ascribed to the
meeting of a magma ore solution with circulating ground
waters or even hot-spring waters, as we understand these
terms: this would probably tend to dilute the ore magmas
and prevent precipitation. Moreover, we can conclude that
there will be no enrichment (of the type which extends from
the junction along the prongs of the fork, and back along
the handle) where the stages of ore-magma solutions, though
diverse, are found to have been distinctly separated in point
of time as to-their arrival; but only when they are con-
temporaneous or overlapping and hence can at some stage
meet from different fissures. Exceptions will be noted to
this rule, in the case of intersecting fissures, where a later
vein is locally assisted in its precipitation by meeting an
older sulphide vein, for at such a junction a certain enrich-
ment may sometimes take place; but this is not due to
the mingling of fluid solutions and is identical in nature
with the accelerated precipitation of a vein where it inter-
sects a basie, sulphide-bearing, or carbonaceous rock.

A slight difference in the character of ore-magma solu-
tions which are in a transitional stage, involving even a
slight alteration of chemical content, may be sufficient to
bring about a somewhat more intensified precipitation of
metals at or near junctions of branches, even where it is
not very evident that more than a single stage of ore-
solution magma 1is represented in the vein or veindike.
And it is always best, therefore, in each district, by geo-
logical surveys and comparative assays, to ascertain the
actual conditions.

Let me instance the remarkably interesting gold-quartz
veins at Aurora, Nevada, which I have studied very care-
fully. These veins are in Tertiary andesite. Slightly later
than the veins, but only slightly, so as to be contempo-
rancous with the last stages of silica mJectwn is rhyolite,
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in dikes and great overwhelming flows. Still later, after
erosion had exposed the veins, came flows of Pleistocene
olivine basalt, referable to a recent crater which stands a
few miles away, and whose products cover the extensions
of the exposed mineral district. The veins are entirely of
quartz, and are remarkably wide, regular, and persistent
bodies, ranging in width up to 40, 50, or even 100 feet,
sometimes extending at least a mile or two along the strike,
and usually steeply dipping or even vertical. They strike
N. 60° E., thus observing the rule of the easterly-westerly
strike of mineral veins in the Cordilleran region of North
America.”

The quartz has clean, sharp contacts with the wall-rock
andesite, which is relatively fresh—except very close to the
contact, where the biotites are bleached and there is a little
silicification. The same sharp contacts and relatively slight
alterations are true of angular fragments which occur,
unsupported, in the quartz. There are no sulphides in the
quartz, which is white and frosty, looking usually much
like a broken surface of stone china. The values are prob-
ably in fine native gold, but are so disseminated as to be
revealed only by the assay, which is in general the only
way to distinguish between the very low-grade and the
better-grade portions of the vein; the silver values (for the
ore carries some silver) are very likely partly in sulphides,
like argentite, but so finely disseminated, if this is the case,
that only the faint bluish nature of some of the quartz
betrays it. I have made no microscopic study. Ordinary
sulphides, like galena and blende, are absolutely wanting.??

Clearly, these gold-quartz veins are veindikes; T may
go further and call them gold-quartz dikes, for the lack of
alteration of wall rocks and the included angular fragments
shows the lack of any appreciable amount of surplus aque-

* Chapter X, p. 479.

*This statement is not intended to mean that a diligent search of the
district might not reveal a few erystals of sulphides, I have seen some
of pyrite, but none of galena, blende, or chalcopyrite; nor are there any
copper or even iron stainings, as a rule, in the veins.
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688 THE ORE MAGMAS

ous or gaseous components, such as would have been ex-
pelled on the consolidation of an aqueous quartz magma.
No essential part of the quartz is due to replacement; it is a
fissure filling; and the maintenance of great widths by the
veindikes, and the inclusion of angular fragments of the
wall rock which have not sunk in the quartz magma, show
that gaseous tension of the magma enabled it to be intrusive
and create its own fissure, quite like a dike of rhyolite, and
the quartz magma was viscous enough or under enough
upward current to support the certainly heavier andesite
inclusions.*® In other words, this was a relatively dry or
aplitic quartz magma.** Actually, it is our old friend, the
intrusive quartz dike or veindike, possibly a little dryer and
a little simpler in composition than usual.

This district throws a great light on the intimate relations
of gold-quartz Tertiary veins and silver-quartz Tertiary
veins. As has long been known, in different districts such
veins carry gold and silver in all proportions, from practi-

# 1 think I should summarize briefly my conclusions as to the oceurrence
of unsupported angular fragments in mineral veindikes. Where the frag-
ments are of light material, it is likely in some cases that the fluid ore-
magma solution had a greater specific gravity, which would account for
the suspension of the fragments. But there are frequent cases where the
inclosing vein material, as in the instances above, is, even after consolida-
tion, lighter than the inclosed blocks and fragments, just as is often the
case with igneous rocks (like rhyolite) and their inclusions. Viscosity
of an injected vein solution and sudden congelation thereafter will explain
some cases of suspended fragments heavier than the inclosing vein matrix.
But where a vein having a banded structure, indicating more gradual
consolidation, incloses such supported fragments (as is sometimes the case)
we must look for still another explanation, for differences in gravity
operate in time, even in a viscous fluid. A cork will work its way upward
through a barrel of tar, it is said. Some force must have offset gravity,
tending to push the fragments up, as gravity tended to pull them down,
with the result that they were caught balanced or suspended when the
vein solution in which they were swimming froze to form the vein, I
suggest that gaseous-tension pressure may have been this gravity-
antagonizing course, theorizing that the relief of this tension must have
been upward more than downward at the stage in question: or possibly
an upward flowage current of the vein magma may in part account for
the phenomena.

* Chapter VII, p. 316.
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cally all silver and no gold, as at Pachuca and Guanajuato,
to practically all gold, as at Goldfield. Goldfield, Tonopah,
Divide, and Aurora all occur in the same general region
of Tertiary mineralization. At Tonopah both gold and
silver are present in the proportion of about 1 to 100 by
weight.?® At Divide, four miles away, the principal mine
has ore containing gold and silver in the proportion of 1 to
200,2° but there are other Tertiary gold-quartz veins of
the same general period at Divide in which the values are
nearly all gold. At Aurora, in veins which seem to be all
of the same nature and age, the proportion of gold and
silver varies from 1 to 2 or 3 by weight (as in the Humboldt
vein) to 1 to 35 to 46 in the Old Esmeralda—both great wide
quartz veins of the same type, in andesite. In the Juanita
claim, of two veins lying side by side, and of identical
appearance, one carries gold to silver equal to 1 to 7.6 by
weight, and the other 1 to 2.6. In the Prospectus vein, the
lowest-grade, or third-class, ore shows the proportion 1 to
7.3; the second-class 1 to 3.45 and the first-class or highest-
grade, 1 to 1. Exhaustive sampling of these properties
enables me to speak accurately. This illustrates how delicate
were the conditions that determined the relative concentra-
tion of gold and silver in different portions in a common
siliceous ore magma; and the close relation of districts of
this Tertiary type which differ in their gold-silver ratio may
be understood from this composite example.

However, I am able, I think, to elucidate the problem
still further from my studies at Aurora, for there are vari-
ous bits of evidence that the silver was most abundant in
the earlier veindike stage of consolidation, the gold in the
later. In one end of the district veins containing gold to
silver in the ratio of 1 to 2.1 were found to cut others having
a ratio of 1 to 4.3. '

My detailed description of the quartz of these Aurora

® J |, Srure: Professional Paper 42, U. 8. Geol. Surv,, p. 8.
® A Knorr: Bulletin 715-K, U. S, Geol. Surv.,, 1921, p. 148,
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600 ) THE ORE MAGMAS

veins, taken from my field notes made in 1910, is, T think,
worth recording:

“The veins consist of fine granular quartz, the coarsest
of which is like that of the first-period veins at Tonopah,
but the commonest phase is finer and frosty-lustered,
resembling the second-period West End vein of Tonopah
From this most common type, the quartz increases locally
in fineness, some bands having a porcelainic texture, and
alternating with the frosty type. Such bandings, often
beautiful to see, also form concentric rings about fragments
of andesite inclosed in the vein.” Pledse do not infer from
the above description that there is any evidence of progres-

5 sive fissure filling in these veins. There is none; the quartz
o is homogeneous from wall to wall. The phenomena are
? those of a crystallizing magma and are those of a pulsating
- crystallization, such as I have discussed for veins, as in
\‘L ¥ some instances at Tonopah; and which sometimes occurs
— " also in diorites and in granites.
i ") Reverting again to our main thread of thought, on which
5, I have strung, like beads, these successive illustrations of
. ny different districts, with sidelights as to their concomitant
Y ) characteristics: we find at Aurora, a distinct though slight
& + tendency, in some parts of certain veins especially—the
27 general vicinity of certain vein junctions—toward a greater
“’W\]‘, precipitation of primary gold in the quartz (as indicated by
lﬁ‘ - comparative assays) than ordinarily is the case, thus form-
I M Although the quartz magma at Aurora was
R auriferous throughout—out of thousands of assays of all
Y kinds of quartz, I do not recall ever having had a blank,
\E although the low-grade ore will often run much less than
4 a dollar a ton in value—only in certain veins and certain
h:—\ parts of vwgl(l enough to have tempted mining.
3 he big veins are not wm or these “shoofs.”

i
L

Therefore, we must assume some slight modification of
conditions in these vein fissures in some places, arising
from the meeting of the ore magmas at some junctions:
and this modification we may believe to be due to the

<2 -
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confluence of very slightly different stages, which are indi-
cated by the observed transition between the earlier more
argentiferous quartz and the later more auriferous quartz.

This is one of the factors forming these oreshoots (which
are not very strongly marked at the best) ; but the descrip-
tion would not be complete did I not discuss another patent
factor. Be it understood that in this district (in which it
is not peculiar), some (but only some) of the narrow veins
are relatively high grade (say $10) throughout, while others
are low grade (say $1 to $2 or less) throughout; however,
the big veins are never all pay-ore, but are very low grade
except for local concentrations or shoots similar in nature
and grade to the better class of narrow veins. Such a pay-
streak in the big veins generally runs along one wall, or
both walls, and may or may not be in the evidently favor-
able field of a junction of branches. Iixceptionally, however,
it may run in the middle of a big low-grade vein, as in the
case of the Prospectus vein (Fig. 116) and other big veins
at Aurora. Although in general no lines of contact can be
observed between the high-grade streaks and the low-grade
quartz, it is believed from the above relations that the
higher-grade quartz is the younger; yet from the frequent
lack of clear definition it must be nevertheless well within
the general crystallizing period of the veindike, which,
moreover, crystallized in one stage. In other words, the
richer gold-quartz must be considered in the nature of a
magmatic differentiation in the veindike.

Let us inquire, so far as we can, how this differentiation
of richer streaks comes about. A seclected specimen of rare
rich quartz from one of the veins is bluish, and in this case
(which is probably exceptional) distinctly cuts older quartz.
The contact against the older quartz is marked by an espe-
cially dark streak, which is the richest, running around $100
per ton. I have collected a very similar specimen from the
Valley View vein, in Tonopah, where new quartz forms
fissures in old quartz, and has rich black precipitation rims
against the old quartz. These rich precipitation rims of
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veins and veinlets, against the walls, are common. I have
previously ascribed them to physicochemical reaction be-
tween the vein solutions and the wall rock; and at Tonopah

7 nt

<15l
NN,
- -

Prospectus Vein

B
8

COUNTRY ROCK PROSPECTUS VEIN (] 25 SXO
: Scale in Feet

ANDESITE LowGrade BetterGrade

Gold-Quartz Gold-Quartz Golﬁoartz

(050 per ton)($2.40 per ton)(# 9.50 per ton)

Fia. 116.—Cross-section of Prospectus vein, Aurora, Nevada, developed by
mine workings; surveyed and assayed by J. E. Spurr and staff. A “true
fissure vein” in spite of the great width, with sharp, clean walls: has not
originated by replacement. This is not a compound vein, but a one-stage
vein; the relative concentration of gold shown in the quartz was accom-
plished before or during the crystallization of the quartz, and belongs to
the phenomena of “magmatic differentiation.”

believed that the andesitic wall rock thus had a sereening
effect, which retarded and precipitated the metallic sul-
phides, but admitted the silica and potash—but soon pre-
cipitated these also, leaving only principally the gaseous
components of the vein solutions, like carbon dioxide and
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sulphurous gases, to travel further on, and alter the rock.
But what shall we say when we find this precipitation rim
of quartz against quartz? No purely chemical reaction
can have taken place; nor is the quartz wall absorbent, so
that it could have served as a physicochemical sereen. In
the Aurora rich ore specimen above referred to the width
of the black precipitation rim is invariable (about 1/12
inch), although the width of the whole later (richer) quartz
vein which it borders varies from 2 inches to a mere crack.
Therefore, where the veinlet is under about 1/6 inch in
width it is entirely composed of this precipttate. More-
over, where fragments of the older quartz appear in this
younger quartz veinlet, they are rimmed by the precipita-
tion zone, of the same (1/12 inch) thickness; and this
observation extends down to quartz fragments at least as
small as 1/10 inch in diameter: where, locally, therefore,
the whole vein is full of close-packed small inclusions of
the older low-grade quartz, and is an inch wide, the entire
cementing material is this black precipitate. These obser-
vations show clearly that the amount of precipitation is
neither dependent on the width of the vein nor on the mass
of the included fragments or wall rocks; but is directly
dependent upon the surface area of the older quartz. It is
further improbable that the temperature of these included
fragments differed from that of the solution, for if such
were the case the large fragments and the walls would have
been cooler than the ,small fragments, and would show
stronger and longer precipitation.

Therefore, as to the power which enabled the gold to
travel through the siliceous magma to its margins, there to
be precipitated, I suggest the action of differential gaseous
tension, the metallic elements having, as I assume, a higher
gaseous tension than the silica. This would explain the
precipitative rim of equal width, whatever the width of the
veinlet: it would also explain, in the wide quartz veins,
which run from a score to several score feet in width, why



REPORT ON THE AURORA DIGTRICT

Winernl County, lovodm

__‘,y
J. Ho Farrell
Aupgust, 1954

Locaticae. The Aurors Distriet ic in Kinerel County,
in wont Gentrni Nevads, eloso o the California line. The nooye-
est railroad polnt is Thorne, a station on the Southern Pacific
rallrond, 37 rdles to the northeest, The distriet wes Jnowm asg
Esmeralds in carly days, '

History. The discovery wes vade in August, 1889, by
Jorwg M, ¥, Jo ¥ Cory, and I, U, Blcks, who losated the Lgmer-
alde and other olaims, and carried nowa of thelr find to the Mono
placer digpinge, from which other miners come and helped to orgune-
ize in the dletrict. The first ohipment of ore wus sade by wule trailn
in Novouber, 1B80.

By the full of 1861 most of the productive eres had been
stekud, three smell mills weye in oporetion, and the tovm of Aurors
hed e populstion of 1800. In the spring of 1862 highgrade ore weg
found on the Antelope olnim, end on lept Chance T1l wheps it wos
reportnd that 44 tons of ore yislded $£11,000, or aboub $260 per ton.
Vany roferonces are found In early dosoriptions of the camp to ore
earrying from two lundred to five thousand dollsrs por ten, ohiefly
in gold, and it eppears tlmt the early production was exceptiomal
rich ore, No ecompleto and suthentlo figures are eveilable as to t
total output,

Yining wag very wsystemtie snd nilling nebhods wore

erude, during the period of preatest production from 1083 to 1868,
Theye was divided owmership of the bopanps aree and erzed eonflict
and litigetion over the richer oleinme Look much woney that shomld
have gone into dovelopment, By 1868 the knowm ope ohoots opencd
st gurfece wore exhausted, and such atbempts as bad been mmde to
wine below & depth of 100 feet found little ore thet oould be proe
fitably worked by the wothods which hed been suecessful with the
Bonanza materisl on which operations had started.

An account by B oontempornry observer pays: "My idea of
the cause of ths docline of the district, and I beliove the genere
ally received opinfon, is that Just ct the time (18€4-85) the rich
surfeee deposits beoumo exteusted Llwro wap a great end peneral
deeline in oll mining sinres, end this, topwther with the great smount
of libtigution in repurd to eonflieting titles, cuused stogkholders
ir. the verious companies to refuse to pay (essesowents) or fumish
ths monay nescessery to prospect the mines to any great dopth below
whepre the surface deposite had glven out." (J. 6. Jaweon, judge of
the District Court of Dsmernlde County, in a letter written in lay,
1878 to Joscph Fagson,)

The district deolinod until 1809, when 1t was practicelly
desorted, and reruined so for seversl yoors, excopst for two short-
lived attempts to develop the Jusiete voln. In 1877 n group of Jan
Mranoisee mon formed & compony and took over the best of tle olning
on lsst Chance Uill, The Mew Real Dol Ilonte shaft wes eborted snd
by 1881 wrp down between 800 snd 800 feot, after ruch diffleulty
with wator Lelow the 500 foot level. 4 large (17") Cornish puwrp
fulled to hundle the water, poselbley whon drifting wag started on
the 800 foot level, und the sttempt was abandoned,

»L»



Ko produstion was made et thnt time, (A 17" Cornish pump with

10 foot stoke, § per minute, might bondle 00 frllons per winute,
but 1t is doudbtful 1f wore than half tlet amount could have been
pumped from 800 foot depth with the Dol Yonbe pwrpe Tho sheft has
two holsting cempartwents snd $lo pump comprrtment, end woy still
be resohed throurh the water diselerpe tuanel from the guleh about
100 fect bolow the shaft coller which is partly eaved,)

‘ There is no deseription of labernl work from the Dsl Fonte
staft now sveilable, It is reported tlet s atetlon was egtubliahed
et 300 feot "whore the shaft pamses through & six foot body of quarte
Lthot ageays well”., (Quotation from pouphlet entitled "Bodie snd
Esmoralda”, by Joseph Vasson, P, 62, published in 1878,) The flow of
witer wug not exseasdvo Yo n dapth of 400 feet se it wes hendled by
boisting, and some work s reported to have been done st thuk lovel
seversl yeurs loter. 24 level st B0 fout ts also ventioned in en no-
sount of tho ghaft work as laving Leon ebsndoned when the ehaft wag
flooded,

Somotime botween 1885 end 1387 on Fnplish ORIDANY , NADD
unknown to the writer, roopsned the Heal Ml Fonto sinlt, but une
watored it to the 800 foot level with stesm pumps, but Lhoy could not
bold the water thore and did not pet inboe the level woridngs, Thoey
ore s6ld 4o have driven o orosssut southeast throuph tla Philadelphia
elaim on the 400 foob level, oroseing & wide wein which wua not dgw
veloped, probably because it wes low grade, thoughk it 4 gore bunches
af good grede ore, A drift wee run $o the souttwest to the Iuront
slieft whore some high grade ore had heen mined abeve Lut the downmnrd
extencion wus not found.

This sonpany sunk the Hurboldt shaft 420 feet snd did fone
siderable work on geveyal levels, but litile uindng €8 the are wag
mostly too low in walue to work profitebly, the low limit woe alout
§12, per ton, (Imformmtion rogarding the English company's operation
was clven the writer in the eourse of o aonversation, by J, Pe Ferr
in 1634, He wus employed by this oorpeny for several years ag time
keoper, sssayor, end assistant to the superintendent,) Their work
weg harperad by shortapge of funde, which wore auppliod intermittently,
though u eonsldoreble exponditure wap vade aver s period of years,
little wne noconplished, Tris was the last ebtewpt at systoratic
davelopment for & long btims, and the eavp was egada turned owver to
"oonsters”, or lemsers, who wade very somplate eleanup of all
socessible workinge, but opwned 1i%tle new ground,

By 1812 o large mumber of olaims had been puthered in two
groups which were eonsolidated and teken over Ly Aurora Consolidated
Mines Company, afterward sontrolled and sparated under Coldfield
Congolidated Lining Corpany manngoment. From 1916 to 1018 this come .
pany minsd and wmilled 633,332 tons of ore ylolding $1,842 ,482, o
little less than $3 per ton with tailiuge avoraging 607, Thle ore
¢eme chlefly from the Bumboldt end Prospectus weins st the nowrth end
of the distriet, It was trested in o gyanide plant of BOD tons
deily capeelty, The opesration proved Lo beo a rarginal one unbil Lo
lattor purt of 1018, shen war costs forced & shutdosm end tie mill
wes dlemantled elong with 21} eamp buildiugs,




The Aurora Consolidated hed 1ittlo woney to spere for
goneral exploration of its holdinge, which inoluded rost of the
produstive ground of the district, Hecords show tint only 1 foob
of development wmp done for 40 to BO tons wined. The rooult wos
that 1ittle wua done in the way of favestimmting the loet Chance
Hill eren whiok tmd wost of the bonanzn production in early deya,
Ho ore wes flound there, as was to be expocted since the old worke
ings sro ubove wnter level and lad besn epen to leasers for firty
yours in 1918, Singe thwn only sporadis work has beon dnme by
lensors working ovor the dumps, or by opurators with limited mesns,

Produstion, DBulletin 584, U. 8. Goolopionl Survey, rlves

e brief Eewript!an af the Aurors District, pages 141180, withk the
following regurding production: "The records are ineemplate, Apw
eording to a statement of Wells, Parpo & Compeny the bullion shipped
through them up to 1869 had a value of 327 2000,000", This 1 followed
by a gtatement phowingy bullien shipped withoul ingurance from 1861
to 1869 emounting to {2,365,008.82, Others wore or lees femilinp
with the eamp have estimetad the cerly produstion at from twelve 4o
sixteon million dollars,

Judge J. 8, Jameson, writing to Jogeph Vasson in 1873,

v

In reply to an inguiry regerdin 5§ the czmpts production geld:

"I weo in the (exprose) office over five yeare, and wede
&1l the reports, but I have forgotten tho axrot fipures, I heve no
reopllection of the amsunt sent by esch company respectively, My
reonllegtion U, hmmr, that in the Yoir 1864. batwoen @?,000.090
snd §8,000,000 were forvarded from tho offies hora, ond $hat aboub
£12,000,000 albopether waz gent awny prior 4o the wveur 1569%,

An owner of one of the essey ofi'ices of the eanmp atated
that sbout 1alf a =811%on dollars worth of bulllon wes handled
monthly through thet offics for about edphbeon wonths in sussession,
praguzably in 1063~'¢,

These figures arv almost {neredible in spite of the large
nurber of voina In the district, Nolthopr the durps nor surfioial
evidonge of the workings Indfeste the revowml of sny larpe tonnege
of ore, and it 1s very ecortain Llst nost of the mindnr wvng done
sbovo e depth of 200 feet, OLither tiw production has Leen preatly
expprersted, or wlse the ore wne exesptlonnlly hirh erede, Gettlng
&t thie question frow snother enple, it ls lnown thet thops wOPre
goventern smulpemntlon wille in the 2letrist by 166¢, most of them
senll, § to 10 stasps, the largest 70 starpe, The torel mobor of
stunps lo glven es over 200, Lut wcoounts show thet the mills Op-
ereted intervittently, stamps wers Lipht, snd etuuy duty did not
eraesd 1 Lo 1.5 tons por stecp per 24 hours, IP wo consider the
poriod of rexlrum produetion to ba 180 months of 18G3-4, during whioch
perhaps §10,000,000 worth of bullion wus produeed, with 1650 stampe
on &n swerage, in operntion for 500 workine days, eruching 226 tons
deily totnl, the total would be 112,500 tonn, vwith on RVQPAND ro-
oovered vulue of nserly §10 per ton, As extreetions renced from €0
to 80X, tho ore zust have been of oxeo prlonsl prade, Infommtlon
from contomparary eogounts in Ulist muel of the wroduction weg Pron
& mxell tonnge of even hishor weernpe rride than eatimmbtod abhove,
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o Goneral Conditions,  The town of Aurora 1s ebout TEOO
feot ebove gea level, situsted noar the top of one of the oin
ridges east of the Sierrs ¥evada, Phe olirnte ie good, thoupgh
there Lo cecasioned sovere winter wenthor,

dater. Is aveileble in shellow wells, most of wideh are dry
in the 18%e summer following semsons of light snowfall, BSprings at
distanges of 2 to & miles furnish smple wnter for conmp use and for
small milling operations, There io o fairly loerge flow of vmier from
the Prospeetus Tannel ot tle north end of L)e detrict, nnd the el
N¥orte shaft would doubtloss eupply vater for o larpe will,

Pewer from thy iluss of the Virem] Couvnky Dower Conpuny is
now being sold in thy district at vengomable yetes fop grall operations,
and & luarge operator would probebly be ehle Lo obtaln u very low rate.
The hydrovlootrio gemersting plants of the Southersn & lerpus Pover Come
pany are 20 to 40 milep distand,

Ronds to Thorne, Bridgeport, cnd Bodie cro ell improved dirt
ronds, lr:e;;{; Tn geod shape by the osundleon ameant in wlater whon thay cugt
ba lept open b tenms or trachorg durlng covers ghorns,

Goglogienl Comditions, Mo detsiled atudy of the peolopy of
this srea"lies over buen mnac, The deseription in ths Ceoloplosl Supe
voy Bullebin referred to abowe, was boged on a fleld visit of only
threo days, and 1s necessarily insonplote,

The productive forrstion 48 o voleende flev, or gserics of
flows, olsssed ns latite or sndenlte porphyry, laving o known thicknosa
of about 002 feot, Xt ls Lutruded =nd cappod by rhyolite, whish is
supposed to bu of noarly thr some perlod ag the quarts veins, The
latest flow is basalt from Awrerm oruber north of Lk aurp, which sovers
the productive formation,

: The vein gysten is exceptionnl, in the nurber seon on outerop,
thedy eamtinuity, and The lorge emount of cunrts which thoy carry., The
kmown productive aren is two miles long by & mide and # milo end o kals
wide, within which are 14 wejor weins, or woin eystena. Lidihs ronpe
fron & few Lnches o 80 feet, or more, In the Suwihalat end $he semernlds ,
at the nortl and south ends of tho digbrict reapactivoly,

The preoveiling sbriles ore U, 45 So 85 dogrees Do, wlth dips
to the southengt. Imceptloms cre th Ivospostus sl ‘nelboldt, dlpplag
&) deprees north, end the Zemeralda-indlonl sty kinp ¥o 10 degrees 2.,
standing nearly vertioal,

The wmber of staller volas 4z we Fy derge, sl din goms low
Qulitiss thwy form extonsive stringer zonos which ars prouebly too low
grade, ovor great widths, ta hove attractod attention in the osrly
period of prospeeting, but which rerit Investinntion with ¢he prosent
priee of pold,

The origin of the velng appears refuenblo to o poriod of
penerel ponetrution of &he endenite porphyry by sillelous solutions,
possibly secompanying the exteusion of the rhyolite, There ruy slso
heve Leen & later downword eoncentraotion of qusrbe with enriclment of
the metellic sontent of the ore shoots nenr the surfnege,

On the other hand, J, E, Spwrr conslders tloss vains to
ok ‘



be typioel "vein dlkes”, forwing as the lnst phase of mmgwiloe
differentiotion, and very wuch 1ike other intrusive pnsses, This
theory favors the probobility of persistonce to oonsiderable depth,
ag it fs difffoult to fmepine o dike soveral Chousend feot long

eg exposed on outerop, disappearing entiroly within three or four
hundred fect or less,

There is no obvious theoretfenl resson why the veine of
this aren should not extond much deeper snd sontinue to be product ive
well below the present limits of exploratisn &n mogt parts of the
district,

The motul contont of the wwins wiries repldly withia
short distences., ALl of the querts eurring sove pold and cilver,
according to Epwrr, but the high grade ores vere locallged along
nerrow sectlons on elther well, or cocusionslly towerd the middle
of the vein, Lven within these limite &% rppesrs Lo have been an
erratio or "pookety" occurrence for tho wost part, thoush one or
two of the very rioh stopes were "wide cnourh to ewing e wagon®,
socording to one of the mine supurintendenta of Lle Bonanza duys.,

It {5 probeble thet mueh of the ore hendled in the ourly
period ocerried over $100 & ton in pold snd silver., The Haboldt
and Prospectus, feulted saections of the grwe ywin, were low greda
averaging lesa than 0.2 oz, pold por ton, tnd rarely ghowing psme-
ples excopding one ounae,

The patio of pold to ailver Ly weiplt werlcs from l:2 ot
the north end of the distriet to 1:36 to 45 (Spurr) at tle south ond,
Tt 45 not known 4f this varistion 4o due to differcnoss in the
original content of the weins or to scoondary soncentration of the
metales, There 4o nearly a thousand foot Aifferunce in olevation
between outorope in the two localities.

' Feulting., One pmjor fuult hes beosn recopnlsed, known as
the Fumboldl Mmult, heving & etrike Mo, Z0 to $0 deprees ¥W,, dipping
steeply, and with a horizontell displacement of over 600 fest., It
hes offset the Prospsotup and last Chonee weins to &he noprth from
the Tumboldt snd Renl Dol Lonts, whish ers prasurebly tholr regspsobe
ive sontinuntion: enst of the foult, The lkeboldt Iwult sppoars to
be the most prominent of & seriea of vores or less perallel faulta,
end only detalled study eand wmapping will ahow the offset of Lhe
entire gystor. Uany minor faults and olips are €9 be seon in the old
workinge on the lagd Clanmse M1ll, and the peports of exploretion work
by the Awrora Consolidated rofer to foulting which interfersd with
the search for ore in the Hurdholdt and Junlate velna.

Tho solutlon of the verious laults, espeeially in the
"highgrade” stope arve of last Ohance sad Fidale ¥4ll, would seen
to offer exgeptlonal possiuilitien of finiing uev ore bodles,

¥ine Devslopment, The earllest work consisted of ghoafts
gturted In the veln oulorops, from which stoping progesded es soon
as ore wag found, In fret, the Wile Wost ond othor of thw Last
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Change woin system, show stopcs which wero evidently storted ag

open ocuts without any repgular sheft sinking, Thers was wery Little
eroassoutting in the sourse of this mining,~-once n "poy shoot" was
found, it wes followod to its limite nnd alwost no dead work woas done
elthor in the walls or along barron parts of the vein,

The next step was to drive tunnols, eithor for exbtraction
of orv from existing stopes or known ore shoots, or ag work by
"tuncel companies” for the primary purpose of selling shapes, and
ineidentally to look for "blind® weina., This ecoounts for tho freb
that some of the most produstive pround wes not odequetuly orosse-
cut, olther by the tunnels themselves ar by brnnchos,

A gtill lotepr stupe wum the alninry of desper alafte,
such 28 the Iumboldt, Junlake, and Durant, These were well eway fpom
the mogst produntive arsa and opened lower greede meterisl, which sould
not be profitably worked, execept for & smll body of ore in the Durant.

Tho deepest sheft in the district, the 809 foob Reasl Del
Konte, mde no produstion,nnd thers ir na record of any eonelusive
laterel sxplorstlon from f4, thourk 14 1e sloss to the zyor of bLonsnza
production. Diffloultiove with water and Aleporelon of funds by the
Inglish compony seom to kave baen Lhe esuses of fulilure thore,

The last aystersntis devolazment sms dome by the Awrore
Conpolidated, and gonsicted of seversl thousand fest of heulege
tumnel, opening two low grade wveins in the northern sootiom, the
Bmbeldt axnd Progpeotug, and rewehins the Junints o long way from
the eentrnl produstive aren, The writer boe nob beon ahle ¢o lesrn
tho extont of ths work on the Junlata, bt it seorma not to have Leen
oxtensive a5 1t way carried out ohiefly during the last year of
the Carpany's operation. One branch of the hauwlege tunnel wog
headed tovard Lagt Chenco Hill end tho Real Dol onte shaft, but
it g not lmown how far it was driven in thie direction, If 16 is
trus that the ore deposits ere emsentially shallow zone type, this
tunvel and its varlous brenchos, st depth of 400 Paet or more, are
well below the produstive horlzon, and of Mttle use for cxploretion
PUIPOSaS

In sumwdng up, 4t mmy be endd thst the eentrel end north-
orn parts of the distriet have had developrwnt work well gtorted

but nover corried to a emolusive point, while the soubhsrn end of

the orea hes never been adequetely explorod exoapt cg to the search
r rich pogtets ot or nenr surfuee,
fo F

Avelilabls Ore. Thers i8 o lirited tonmope on the old
dwnpy which mry now be profitahly handled, but it is doubtful if
this would totel £0,000 tang eerryins 0,156 ounses or over for the
entire distriot,

In the Humboldt end Prospeotus workings it appenes feom
flpures in the sxmual roports of the turora Consnlideted, that
tlhare wors left Detwoen 40,000 and 100,000 tons of prade vorke

L5 )

ad 4n 1018, or sbout 0,17 ounces rold por ton, worth now sprroxi-
wabtely $6.00, Little io known ns to the dstuils of loention, or
v ¥ #*




aveilability, except that it is ebove the hanlage lovel s and
doubtloss includes the oxtansisng sf stopes woried in 1918,
elong with the ground betwoen tho lovel and the first sublevel
ebove, Inspoction of such emery plats oy are svallable, sugrasts
that it might be pessiblo to add raterially to the tonnage fipaoren
given above, in view of the present price of golds It would not
bo diffioult to make o revised estimte by surveying the sube
lovels and stopes ns far as thoy are secossible now, using the
old assey pleta, This would require first elonning oub parte of
the erossgut tunnel, whick is probably elosed where fuulte wore
ensountersd,

e sverape grode ls protably sovswhat below thet waine
tained in the 1915=-118 operatinsng, s &he zsaey nlat of the tun-
nel level shows thres erossouts which nvereme 0,134 oungse rold
per ton, worth §2,68 at 820/0x., £4.60 ot §58/ox,  The ewerage
width ls 30 feet end tho known length of the ore shoot ts 500 fect.
Additional ervegsoutting would be advisable to determine posaible
extensions of the ore ghoot, end alse to cheek up on mesihle
parallel ore shoots in the wnlls, It would be arev ta prospect
bolow tho lowel to a depth of 200 foet hv drilline frewm exiating
crosasuts, The only sxploration belew thia lowl is sald to have
boen & winze woll out townrd the east Yirit af the ore ahoot, or
beyond it,

The importanse of ore in sipht in thn Burboldt vein is
not enouch to warremt the arcotion of n pew mill, W in comnepw
tion with the sperationg elsewhore in +he distriet, 1% 45 woprkh
congiderntion,

Onen Plt Ore. There 15 no infarmation nt hend om which
to boge an estimmte of possidls tonnape from an open eu operation,
but there ere two sections of the last Chenee Fill apes whieh
ought to be investipated., One of trems s thm line of thre ¥ide
West-lest Chence wvein systom, tossthor vith the Papl Dol Vonte
woin enst of the Numboldt Fault, Theeo volns ope 38 to EO feot
in width, {nsluding horsen of =inarmllsed smbrme ronk, and ag
they dip flatly, 28 bto 35 degrses, they rould he worled by power
shovel, or br mill holee to the old haulope tuamels (not the Proge
pootus Tunnel), It would need o eonparetively smxil outlay te
start such en operstion, Lf ewnvinntisg varrante 44, As the sarly
vork did not inelude eystermtlo orosseuttins of thore woing in
which thove sre severnl "pay sbrenka’ hetween volls, and pozsible
rerellsl yelns boyond the recopaized wmlls, 41 1s recnonsble to
expont that the prade Af opan pib ero wicht he miterielly insreag-
ed by ccvasisnal poekets of high rredo, mnd meh rister shoots
could thon be follewed below the linils of open et work, er reached
fron bolow,

Another section worthy of detailed study awl sampling,
iz southwest of the Dol Menbs shaft, Yers for o width of 200 4o
00 foot or oors there fo 8 "gtrineee zone™ minepn 18 ant 8o 2 the
vorphvry, including gore lorser woing Hhed wews wined in warly davg,
Thie ground bas appapsntly not bean crosseut fror oy of the
tunnels in the vieinity, but 4t would aaly require o few huandred
fest of erosseutting from tlw nearcat ane io orogpect o blook 800

-7‘




foot in leagth by 300 feot saross, which nay yield s large tomeape
of low grade mbterlal., This eron oould e worked very chesply by
side hill open out,

Future of tho Diatriet. In tiw writer's opinion the
Aurora Distriet offers excellient opportunities for mining explor-
ation, Even 4f it is admitted thut the deposits sre likely to bLe
limited &n depth, there is a very large crea that hes hed little
work done om 1t sinoe early doys. The fuulbting in the bonenss
stope locolity on lost Chuneo 1Y valwe It eleost eertain timt
the "old timers" aid not find all the rich ore sivots,

There 45 no good reason for the linttation of ore bodies
at slight dopth, The productive forumtlion is knowm to be 800 feot
deep at least., The sineralisation is ctrong, and the voins apre ex-
geptionelly persistent along the strike, In other arcas of Terticry
voleanien dopths of €00 to 1000 fest are common, and in soveral
districts the limit hes been close to 2000 feet, It does not seenm
logleal to msoumse thst et Aurorn 200 fout vmust bw secepbed ne the
lirlt with deopthe It 1e rore likely thet sove condition of the faulte
ing or Clat relie of ore shoobs, not understood in tho enprly period
of hophazsrd development,; obseured the dowmsard extonsiom of tin
rich oree in the Wide West-losh Chenpo-Dol Yonbe voln eystom, which
was the most produstive in ¢he 4istrict,

Another dewvelopment chenece 1s to be feund in some of the
blg quarts velns, such as the dsmersldn-indionl, This vein may bo
traced several thousand foet with widthe of 20 to %0 fest on oute
orop., There wes on aebive accrch for hiph prode silwr ore in the
poeriod following disoovery, evidenoced by sviny pity end open outa,
Two or three tunnels wore drfven to oul the voln ot depth, but cvie
dently the high values were seattered, or lmeking, the wein retoricl
was hard, snd the size of the voin slone required wmeh work 4o open
it completely, This work wes never corricd out,

Concluaions. Hoegt of the search for new rines in the
Western $1eld Dne vonsisted of routine sempling of old workines,
If new ore bodlas ere to bo found it will only Le as a result of
opening new pround.

The surora district offers o pood chunce for this type
of work, It has en oxeellent vecord of hiph grade production, old
workings ero numerous sbove the water level, end ore «ither open
or my be entored with smell outlay, giving meny pointe frowm whiech
properly plamned new work may be storted without delay, tieter ond
power are wvallable without incurslng larps expendlitures,

It will be passible to determine quiekly and st slight
gost what the best ehanoes are, and to verifly thom readily, sterting

operations on o emnll soale and ultivntely building up en fmmortunt
district ontorprice,

(Oririnel sirnod) Je He Parrell

Auguat 1, 1834
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RECOMNAISSANCE REFORT
ON MINIEG CLANMD

UIDER OPTION TO A, Po GCOTT, ESQe,
AT AURORA, MINBRAL COUNTY, HIVADA.

INTRODUCTION 1

Ap egreed with Vimlter Seligrman, Esqe, our Nr, Sydney
H, Ball mdo botwoon OQotobor Oth and ldth, 19356 & reconsaissence
of the ore deposits of the mining oerp at Aurorn, Nevada,
Due to gortain conditions of the option existing durlng the
exemination, it had to be completed prior to Octobor 18th,

Fow of tho workings of the femous old oamp ore open
but Lr, Dall had aseoss to the maps and surpling results of
¥re A, W, Stickmey's party, who hed beon exemining the dis-
trict from July to Ostober, 1936, Ho wam nlso fortusato in
raving dwring his exsmdnation the expert puldense of Mr. Jolm
Je Kolgan, one of lr, Stickney's assisteants, who wae furdliey
with the distriot,

CONCLUSIONS 3

The ground under option in the Aurors onmp if vigor-
ously developed would probably warrent at no very distent
future dote tho erestion of e 100«ton rdll to operate on wediwm
grode gold ore (§8 « {0 per ton). This ore should show n pro-
£it of from $1,00 to §2.00 per ton, Thore are in eertain old
workings some 47,000 tons of indicated ore averaging sbout
$8,85, which ocould beo opened up for rinlng et no prohibitive
sost, The onpitel expenditure required for the enterprise om
8 100«ton bosis would be @bouts 240,000, To repay such & gum
would require albout ¢ yesrs'! operation of o 100«ton will, OSuch




a life to the property deoos not soem irmpossible but §t is not be-
lieved probeble that eacugh further ore will Le developed to furn~

ish profits commensurate with the risk involved. Thie espoesielly
as tho ore bodies appear to bscome nonecaroreisl at relatively
shallow depths, The esmp at ome time {s reported to have produced
benange ore but such ore bodles were probably smll end it is Loe
lioved that the old timers found the majority of them. From tine to
time, however, the inelusion of rioh strosks of ore would doubtless
for & doy or two reise the mill heads abowve that mentioned abeve,

In short we do not feel that the prefits likely to be mde

warront rieking eopital in parbioipeting in the enterprise.

LOCATION AXD HOLDINGS ¢

Mrs A, Py Soott owns through the Aurora United ¥ines Core
poration o lerge aren in the north and northenst purt of the enmp and
s under option the properties of tlw Aurore Consolidated Vines Come
pany in tho central part of the distriet. The Lirst proup has produg-
ed little ore but imoluded in the latter group are most of the better
lmoén mneg of the distriet, MNr, Seott's originsl option required o
eash payment of $60,000 on or bofore Ootober 18th, 19363 if the option
@as exerolosd ot r later date the totel poyments were to incresse,
This option was, howover, extended during tle ememinmtion with no in-
erouse in payments a reasonable option wus oleo obtuined on thke Silver

Lining group,

EISTORY
The gold camp of Aurorn wma discovered im 1860 and by 1664
1t wes vald to heve hed & population of 10,000 (193¢, 8 or 9). Its

prosperity continued %11l ebout 1882, An Inplich eoupeny stbempted



unsuosessfully to work soms of the more important Middle {11

oloims from 1887 to 1882, A subsldlery of the Coldfield Consoli-
dated Mining Company, the Awrora Congolldnted liines Compeny, oper-
atod & large area in the central part of the gamp from July 1, 1914
to October, 1018, An attempt te keep & BM«~ton mill in ore resulted
in mach injudicious mining end the trestment of mach comtry rook
and the enterprise failed; o Milwre, alse in part et least, doubbe
less due to lebor diffioultics during the Viorld Wor perlod. During
the four yosrs thore were willed 591,202 tons avoraging 23,35 per
ton, the average daily milling rate when the plunt operated belng
480 tona. Thie group of elolms forms the oenter arcund which the
present enterprise is bullt, The iasrense of the price of gold
from §20,67 to 436 an ounce maturelly trensforms soame wagte of 20
years ago into ore,

Records of the camp's produstion are incomplete but it
wap large, Wells Murpo & Co. report that thoy shipped oub from the
osrp up 4o 31860 bullion to the walue of 27,000,000, Sore of tho
workings are extensive though shallow snd the eentrel part of the
onmp is pot-holed with immumerable smell holes, shaft, open~cuts

and tumnels,

OPCRATING CUNDITICNS s

Aurorn district is situsted &n an elewnbod degert reglom
sonaisting of rother gently sloping hills awmd ridges out by ehallow |
valleys. Iower polnts in the district are about 7,400 foet above
pea level nnd the higher, 8,700 feot, The olimete 1s delightful 4in
tho spring, swmer snd fMll, although durlng some four winter montha

snow is reported to be lwavy.




Ciogss”

The hills ere covered by sage brush end & sparse growth of
gmall treos of the pino family, Vood sulteble for mine tinber iz lacking.

The Main Drain tunnel is reported to make nbout 46 gnllons a
mimite and Fallon springes enother 16 gallons, Thore is enough weter for
e smll‘cyanida mill and for the population depondent thoreon,

Power lines, the property of ilinersl County, oross the olaims.
Rates aro high, but through negotictlions, felirly entisfrotery rates could
bo obtained,

labor would have te be imported,

Tronsport sontitiony aye ot &b present overly fuvorable but
if, as is veported, the Havy is to lurd-surfoce the rond from its
snrunition dumps at Ibwthorne west to the los Angeles, Reno highwmy, they
will be preatly improved,

The roel, judging from old workings, stands well and not much
tinber will be required underground. Dilution in wining should not be
over 10 to 167.

On the whole, conditions sugrest that mining costs will not
bo either low or exsessively high,

(GEOLOCY s

ROCKS FROSENT:

The oldest rockes in the district are gresnstones intricately
intruded by a porphyritio grumite outeropping over & sxell aren 1=1/4
wles southesst of Aurorn. On the rugped topography of this old rock
lox:ha. woleoniec flows were laid dowm,

The oldest and lowest flow rocks ere flatelying end graylsh
gresn andesites end relatod slightly more neid rocks (latites). These
roeks apre highly eltered particularly noar the woins, They nro knowa
to be at least 900 feet thiek,

“-go-



On top of the ovenly eroded surfeee of tlw sndesites, white
to pinkishegrey rhyolites ceour to the north end wost of tlw carp wnd
osp one striking hill, Crenite Mowntain, in the eentor of samp, The
rhyolites syo owor 1,000 feet thick in plecess Erosion rust have boon
extensive betwoon the intruslon of the rhyolites snd the next younpest
flow the basalts 6g the letlor froguently lles iemedintely upon tho
andesites,

The youngest Llow roak i» dlock vesicular besealt wiieh eowers
large erees to the sast and north of the mining dletriot. It probably
flowed from geveral araters, not of the came apge,

STRUCTURE »

The region, or mwore correotly the andosites, has suffered a
succesaion of importapt feultings. The corliest of tlwee in o Lroad way
strike slightly north of cest end south of wost and are ocscupied by the
velna of the comp, Shortly aftor the wvoins were deposited two m jor
Mltt {Dumboldt and Prospectus) mbout 600 fect epart cleaved the senter
of the district from morth to south. These appurently successively threw
the win sogmente, going in en easterly direction, to the south. Coue
sllicificd goupe in the feulbs appesrs to huve bewsn ninad in the pest.
Some of this does nob appour to be drag quurtz and in econsequence the
Frospectus and Mumboldt fults way have originated before the minerslising
processes eeased, B8till lober feults oxist and the lest Clense-Johnson
Stope Country, preswmbly the locus of mmch of the old timeraz’ bonensa
ore, is a mmze of foults both parallel ¢o and eb ripht snplee to the rmin
faults, Ieulting will ocomplicate the following of cortnin of the ore
shoots,




m BODXES s
The mineralised area of the oump extonds from tho }ilda vein
on the northeast to the Zgmoralda vedn oa the soutiwest, & distance of
18,200 fost (3.6 miles) and has a width of about 3,000 feet (0.6 miles),
The weins erv eonfined to the andesite flows end prosurably
anbedate that of the rhyolite. The Hilds and Big Dike ccour in a flow

roci containing quarts phenoorywts but presurmbly this is one of the
wore eeld rocks of the andesite sorics rather tlen a rhyolite,

The veins dre of rathor ropular width, Thoy very from o fow
inches to 20 feoct or wore in thickness, Along tholr strike they are
inslined to be rather eontimus, Thoy stand up above the andeaite ng
rugged quarts walls exeept where the overburden is heavy, in whioh gnse
their pogition my be indleated by residunl boulders. The Hwiboldt,
Juniats end meny other veins are proctically vertical but the Fhiladele
phin and logt Chonse veinecomplexes d¢ip some 30° south.

The veins gonpist predominently of a white, vory fine-groined,
poredlain-like quarts; in whiok there my be wugs 1lined by quarts
erystals. This sppears to be the oldoer guerts, The silicifieation of
the orushod endesitic walls, common in the dlatrict, wey Le oontorpos-
encous, Cutbing sush quorts is & younper type often woll bended vortle
eally, In this ere streaks of deykeprey or bluleh groay eolor, ovidently
finely divided sulphifes. wunrts~linod wugs also gccewr in tids type of
guartz, The bonded ore la reported to be of Letter grade than the
maslve, A 1little calolte osours and some of the quarts eppears to ree
plage much more ealeite than onoe existod,

The ore 18 nolably lacking in sulphides dbut o 1ittle pyrito
and oheleopyrite is ruported, MHstive ;old sen be panned from the Letter

OIG .
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Judging from the posltion of many old pite along the odges of
the velins, the old timwrs found better walues neer the walls,

Iittle oun be said ss to prode of the vein filling: wost of
it 1s low grades shoots conteining ¢7 to $10 of gold per ton may be
rothor extonsive: while short, marrow lenses must exist whioh after close
ecbbing furnished the old timers their hipgh prede,

oot of the omxp &n & pold camps perheps &% of the volues
being in silver, At O&dvor L1l in the woutlwest sorner of the camp,
however, ot present preciocus metel price (gold £26, silver 77 sents an
ounee) silver iz ap importent as gold,

ORE BODXu3 YW RELATION TO DBPITHs

The Aurera ore bodles belong to the Tertlary goldesilver dee
posita, which aro eormon in Heveda and othor southwestern ctetes, In
such ore bodies the wuluos deercase &n depth und beoome unpayeble at
from 000 to &,000 feet bLelow the surfage. With veins the size of those
of Aurora, we would expeot sush oripinel impoverlstment at perhepe
1,900 fest. ‘

While there has besn little explorution in Aurors et depth
(Dol Monto shaft reportod to be 900 feot deep with deepost orosseut at
600 fosty Dralnape tumnel in plsses, 500 foot below Llw surfacs) guch
ovlidonce as oxists indilestos that the ore boeouwss frpoverished ot tueh
shollower depth than timt mentioned nbove and that in most otler csrps
with ore bodies of similar origin, The despest ore known in the caup
i on tho Junlata Ro, 1, perhaps 400 to 450 fout below the surfroe and
this ore doss not ooour in qunitity, Ore fe reported on the erossout
batween the Del Nonte und Durand shefts botween 520 and 400 feot below

the surfece,



Instanoes of loss of wvalues in veins ot slallow depth follow:
Esnsoolt tunnel 76 feet below good surfose ore on spur of Ann voin, non=
sommeraialy Bumboldt woin, northeast of Dumboldt shaft, flrst level 4.2
foot of $11,44 ores mosond lavel 4.0 foct of §7.04 rock; third and fourth
lovols respoctively B.91 of $1.04 end 8 feot of 32,025 Bledlator voin
loases wvaluvs betweon surfase snd 00-fooi level snd such diminution of
veluos is elarssteristie of other weins in Gilver M1l seotion: on the
Ssul Smith Iussell olaim values in old sbopes 25 feot below the purfoce
2442 foot of §8,08, on Upper Yellow Jaoket tunnel 25 feot doepeor 2,17
foat of $0.18 end 85 feet decper 1.6 foot of {0,125 Stunpt voln, mure
foce 4 foet of §2,06 and 50 foet below in Stusrt tunnel F.4 fevt of
$1.18: No. 1 Juniata wein on Lower tunnel 220280 foot Lolew the surfuoe
outerop Gﬁ‘ Coldfield saumples for & length of 400 feot averaged over 4
foot width $9.42, 11 Sticknny samples on Inbermediste tumnel 130 footb
decper for 130 feet aversged over 4.0 foet $2,85: 37 Coldfield ganplog
on libulege lovel 100 foet decper for #20 foet, averegs width not glvon,
averagod §1,76. Other data in the enmp suppests similar sondition ale
though 1t 1s less camplete. To my knmowledps, instances of tho reverse,
L., dmproverent of valuss in depth, ere leoking,

Thege date indiecte strongly tlet eomwrelel ore is econflned
to » shallov gomw imvediately below the zurfuce snd suggest thet depth
developmont s wwmpranted,

Tho ceuse sugposted is & moderstely deep erosion of tle veins
followed by seoondary enrishment, althoush more work would be essemtiel
to prove or disprove this suggestion. Defore the drainnpe tunnels were
put 1n, springs are reported to have existed in most of the vulley heads:
and probably woter wus not over 100 = 160 feet desp on the ridges, Some

menganose dioxido is prosent to wot as & golvent of gold, Another pusaible



explanation might be thet before the rhyolite flowed ous, the sndesite
had been so deeply eroded that only the "roota" of the veins remain toduy,

TUDICATED ORE:

During the sourse of Mr. Stickney's examimation, he found five
blocks of grownd (two on the Juniete No. 1 vein, two on the Juniotz No, 2
voin end one on the Juniste Ho, 3) left by the Goldfield Comgolidated,
which sppoar to combain (together with 4,000 tons of §6 £111) 47,300 tons
of an aversge grode of $8.,88, No great sum would be required to change
this indieated ore into developed ore, Of the &bove total, 3,075 tons
of §9.40 18 4n lnet Chanoe ground « not until recently under option to
¥r, Scott, The dumps und Yailings piles are unimportant,

OTHER OHANCES OF ORB:

It is probable that further development of the Juniats veln
system would devslop more ore, ne it is from 500 to 800 feet %o the west
before the emboldt fault iz encounterad, Sowe trenching of the vein
should be dons hore, Beyond the fault bounding the above blocks to the
eapt, the Juniate vein system s known. This eres has possibilities.

The Silver Lining tumiel, recontly optioned on yether favorsblo
terms, will protably prove up sore rather low grede oro,

The Fhiladelphia vein en the .l‘htladm}phia end Iagt Clonce elaims
would prebubly farnish some mediwn grede ore, 4f reopeoned furtlor, Some
work should be done on the marrow wein on Horthorn Dolle,

The spur of the Ann vein at the Garfisld and lpnoook stopes is
ore, a.lthongh it is probebly shallow, This whole spur should bLe stonpled,
as should ho the Hilde and ¢the Big Dike,

The above are at present the most promising chances, in our

opinion. Ve aye soeptical of the susesssful outeome of eny ettorpt o

“«



find the extension of the Juniata vein across the willey eagte
northeast of the east end line of tlnt elaim, us we fear, dus to the
lower olowations there and the rhyolite eup, that the andesite, whon
found, will be below the horizon where opre vy be axpocted in it.

In the normal course of development, it would be expoctod
that from time to time small lenses of highwgrade ore would be one
countered, and prosumably thege would not be frequent enourh to raise
the grade markedly,

CONCLUSION AS 10 FOBSIBLE SCALE OF OPERATIONS ¢

At bost it would be our jJudgment that enough ore of medium
grede ($8 ~ $9 por ton) might be developed to werrent st no vory dige-
tant date & loo-em mille The shallow dopbh to which the ore appoars
to extond and the considerable cmmunt of ore stoped in previous
operctions epparently preclude hopes of & larger oporstion, Certainly
no mill should be gonsidered until the indicsted ore becorss positive
ore and until about 100,000 tons of ore is developed with pood proge
poeets of wore ore., At that time it is probable that ore extraction
will lave to be carried out at two or more plages with part of the

ore trucked to the mill.

CAPTTAL REQUIRELINTS

At present, espital requiremunte, 1 the project wug fole
lowed through, might be from §250,000 to $260,000 {neluding proserty
paysonts, mining equipment, mine development, 100<ton mill, and town

end road improvements,

PROBABLE NINING COSTS s

Costs per ton in this distriot on o besis of 100 tons a day

- 10 =»



should approach the following:

Development mining end mllim{;qqinqodtotototu.b$ 5428

Ovorhofdesevsesoresvnssassscscnsseonssoncoseins 30

Toxes anddcpmiatim..................u.uu o086
C%Tou.uu..n' [ ]

Add tallings lOBDeesssssesicenssscnccrcnonccnse o850
TOTAL CO5T0evsesd Tol0

itk 2 lo « 167 dilution n mining, ore would luve %o assay
sonwuhnt over 7,00 to be profitable,

Phile no reeent mill tosts lnive been made on the ore, Golde
field Conaolidabed from 1815 to 1918 pot extrections runging from 82,28
to 87 As they milled not only quarts ut mmeh elayuy keolinised
sountry rock, it io probable Ghat & my:ller opwrsiion, milling oaly
guertz, end consldering the Lwmprovements In miiling gold ore during
the pest twimty years, would pet an cxtraction of 907 or more, A
11ttle pelenium and some antimony ere, however, reporbtod to be progent
in the ore and provided anyone decldes o o nhead with the projest,

shipmonts of typlcal ore should be sent out for mill tests,

CONCLOS I0KS ¢

Ses pages 1 and 2,

Reapootfully submitted
Rogors Lisyer & Oall  (Sipned)
ROCERT ; MaYUR AND Bl

;J@w ?{ a.‘:’ }3 .Y.’
Octobor 22, 1930,
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TELEPHONE: 216/523-3111

FEL 22 1953 "

v

]
S1skoN CORPORATION
HEAD%J:RTERS OFFICE: NEVADA OFFICE:
1 RIEVIEW PLAZA - 36TH FL.
CLEVELAND,OHIOM‘IM 333 SOUTH CARSON MEADOW DRIVE

UNIT 44
CARSON CITY, NEVADA 89701
TELEPHONE: 702/883-9651

February 18, 1983

/¢ §

Mr. Tom Netelbeek
Pioneer Nuclear

P. 0. Box 151
Amarillo, TX 79189

Dear Tom:

Attached is the brief description of the Aurora Project that
we discussed this morning. As I mentioned, we are currently
evaluating the economics of a 150-200 tpd operation using
equipment that Hanna has on hand. Assuming that the economics
are not discouraging, we would look for a partner to fund all
of the roughly $2.5 million that we currently estimate would
be required for development drilling, flowsheet engineering,
mine development and mill construction, in return for 50% of
the cash flow.

As we develop more data on the project, I would be pleased
to review it with you.

Regards,
//?
14W7

John G. Stone

Vice President

JGS/1b
encl.



Pioneer Nuclear, Inc.
Plaza One/Amarillo National Bank Building, Post Office Box 151, Amarillo, Texas 79189, Tel. 806/353-7486

PIONEER

\

March 4, 1983

Mr. Lyall Lichty
P. 0. Box 1267
Tubac, Arizona 85640

Dear Mr. Lichty:

At the request of Mr. Paul Eimon, I am enclosing a copy of some in-
formation on the Aurora Project that was sent to us from Siskon Corporation.

Sincerely,
Vs |« /s
Ja ” PAv.Y | A

(Mrs.) Nancy Scherlen
Executive Secretary

/ns

Enclosure
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AURORA FROJECT

Location

The Aurora/New Esmeralda properties consist of a group of 60 patented and 251
unpatented claims -covering about 5,600 acres in the old Aurora mining district

of west-central Nevada, some 75 miles southeast of Reno. The Aurora claims cover
a large portion of the previously productive district, and the New Esmeralda claims
cover a series of gold-bearing veins some 2-3 miles northeast of the main district.

Aurora was one of the earliest gold camps in Nevada, and produced around one
million ounces of gold and some five million ounces of silver between 1860 and
1865, mostly from shallow stopes along a few of the many quartz veins exposed over
an area of about two square miles. Goldfields built a cyanide mill and treated
around 600,000 tons of ore averaging 0.14 oz. Au per ton between 1914 and 1918,
and Siskon milled some 10,000 tons of ore in 1949-1950. Very little systematic
exploration has been done in the district.

Geology and Reserves

The orebodies in the Aurora/New Esmeralda district consist of steeply dipping
quartz veins in an altered Tertiary andesite host rock. The surrounding area

is overlain by a veneer.of post-mineral volcanics, and the known productive
veins occur in windows in the post-mineral cover. The major veins in the
district are remarkably continuous, and several can be traced for distances of
half a mile or more. The veins themselves exhibit several generations of quartz
deposition with earlier quartz breccias cemented by gquartz, and the vuggy,
banded structures typical of epithermal veins. Mineralization consists of sparse
sulfides and very fine-grained native gold. Although virtually all of the

veins contain detectable traces of gold, mineable grade material appears to be
confined to distinct ore shoots. The early bonanza ores (1-5 oz. Au/ton) were
apparently confined to a zone within 100-200 feet of the surface, but in both
the Humboldt and Juniata mines, material grading 0.1-0.3 oz. Au/ton persisted

to depths of at least 400 feet.

New Esmeralda

Drilling on the Ann vein system in the New Esmeralda area has indicated a
probable reserve of some 75,000-100,000 tons of open pit ore grading 0.17 oz.

Au and 0.63 oz. Ag to a maximum depth of about 100 feet. The stripping ratio -
(ore to waste) is about 1:6.

The precious metal content of the vein decreases with depth, and the potentially
mineable portion of the vein system is confined to a zone within 100-150 feet of
the surface. The veins disappear along strike beneath a cover of post-mineral
basalt, and although the apparent continuation of the vein system has been
intersected in a drill hole some 400 feet back from the edge of the cover under
50-100 feet of basalt, ore grade material, if present, is apparently confined

to a near-surface zone above the depth at which the hole penetrated the vein
(approximately 225' below the pre-basalt surface).

In addition to drilling on known vein structures, one "wildcat" hole on unpat-
ented claims east of the patented claim group intersected a 10 foot vein
grading 0.225 oz. Au and 0.633 oz. Ag at a depth of 10-15 feet below the surface.
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Aurora

Juniata Mine: Drilling and sampling in the Juniata mine area has located
extensions of several veins mined around the turn of the century, and has
found ore-grade material in at least one previously unknown vein. Additional
drilling will be required to block out a mining reserve, but the work to date
indicates a potential for 100,000-150,000 tons of ore grading 0.1-0.3 oz.
Au/ton, most of which would lie above the existing haulage level, and some of
which could be considered as semi-developed.

Prospectus Vein: The Prospectus is a major vein structure traceable for
several thousand feet on the surface, that appears to represent the faulted
continuation of the productive Humboldt vein system. Surface mapping, old
mine records, and one 1977 diamond drill hole suggest a potential for some
100,000-200,000 tons of ore grading 0.1-0.2 oz. Au, a large portion of which
should be mineable by open pit methods.

Other Veins: 1In addition to the veins mentioned above, 0ld sampling records
suggest that further drilling is likely to develop additional reserves in

the Philadelphia, Last Chance, New Thought, Electric and Morning Glory claim
areas, and there is little doubt that a systematic exploration program would
identify other veins that should be drilled.

Mining

Portions of the Ann vein system in the New Esmeralda area and of the Prospectus
vein could be mined by open pit methods. Past underground mining has demon-

 strated that both open stope and shrinkage stoping methods can be used,

and that the ground stands reasonably well. In some areas, the veins are

wide enough and are sufficiently continuous that trackless mining should be
possible.

The Juniata mine is open, and much of the principal haulage level has recently
been rehabilitated. Track, air and water lines are installed, and natural
ventilation is excellent. A second opening connects to the surface, and a
winze from the main haulage level reaches the water table approximately 100
feet below the level. 1In the past, this winze supplied 50-75 gpm of water
for mining and milling operations, and there is little doubt that this

supply would be adequate for a 150-250 tpd mill.

Metallurgy

Both straight cyanidation and flotation have been practiced in the district
in the past. Recent testwork at Hanna's Research Lab indicates that a 24
hour straight cyanide leach of material ground to a nominal -100 mesh (f 80%
-200) will extract in excess of 95% of the gold and 80-85% of the silver in
the crude ore. Lime and cyanide consumptions are low, and the ground ore
settles readily.

A 100 x 35 foot mill building at the Juniata is in usable condition, and
with minimal repair could be adapted to a 150-200 tpd carbon-in-pulp cyanide



/

mill. The old grinding mill foundations would probably have to be modified,
but the existing ore bins, tank foundations and basic structure are all usable.

A 10-15 tph airfall grinding mill, a choice of several small ball mills, and
s miscellaneous classifiers, motor controls, transformers, pumps, screens and
' similar miscellaneous mill, laboratory and office equipment is on hand at
various Hanna properties, and could be available for use at Aurora. An
existing power line passes within a mile of the old mill, and Sierra Pacific
Power Company is currently estimating the cost of upgrading this line to
provide the * 1000 KW required by a 150-200 tpd mine and mill.
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AURORA DISTRICT, MINERAL COUNTY, NEVADA
By '
A. We Stickney
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The Aurora District is situsted in western Mlé;al County, Nevada three miles east of

the California-Nevade boundory lines It is 20 miles southwest of Hawthorne, Nevada
by graded dirt roade Hawthorne ies 7 miles by ro=d from the Southeran Pacifle rallroad
station at Thorne. The mining town of Bodie, Californie lies 10 miles to the west of
Aurora. The district is an elevated semiedesert resion consisting of rather gently
sloping hills and ridges cut by shallow valleyss Lower points in the dlstrict are
around 7200 feet above sea level and the higher 8400 feete

HISTORYs

The gold guartz veins of Aurors were discovered in 1860 and a spectacular rush ensueds
By 1864 the town of Aurora had a population of 10,000s But by 1869 the bonanza ore
near the surface became exhausted and a considerable part of the populaticn moved to
Virginia Citys The mines, however, continued to produce up to 1882.

The early=day records of production are incomplete, but the following guotation is from
a report by the United Stotes Bureau of Mines - "According to the records of the Wells
Fargo Company, the bullion shipped through them up to 1869 had » value of $27,000,000,
In addition, there is a record of $2,365,969 shipped without insurance; therefore it
can be safely stated that the output of the district between the years 1860 and 1869 was
about $30,000,000. This sum appears conservative if stotements of production from some
of the higher grade stopes are considereds " From 1910 to 1920 the Mineral Resources

of the United States record a production of $1,882,861 in gold and 128,808 ounces in
sllvere ' '

The latter production came dominently from operations of the Aurora Consolidated ¥ines
Company on the HumboldteProspectus vein system from 1915 to 1917+ The two roughly
parallel veins of this system, which averazed around 10 feet in width snd 0425 oz,
gold per ton, are separated by 30 feet of essentially barren country rocks

This company installed a 500=ton all sliming cyanide mill and mined by gloryhole and
shrinkage stope the 50-foot width of veins and separatisg country to obtain feed for
their large milles They treated a total of 591,202 tons averaginz 83435 per ton (Gold

at 20467 per ounce)j an average daily milling rate of around 500 tonse Operating at
this rate resulted in much injudicicus mining and the treatment of mueh country rock,
and the enterprise was not successfuly a fallure to which labor and supply difficulties
of the World War period contributeds In 1918 work wns stopped and the plant and equl -
ment solde Since then there has been little mining sctivity, and until last year the
general atmosphere of the camp was one of neglect and decay. b



HOIDINGSS

The property, held under lease by Evans, Stickney, Nell and Klngsburygia~e6—ﬁnrtnorshlp,W,
from the Goldfield Conmsolidsted Mines ‘Company, consists of eight contiguous patented
¢laims in the heart of the district, namely - the Juniata, Jyniata Extension, Martinez
Lost Chance, Gladus, Philadelphia Nos 1, Philadelphia Nos 2, and one~hnlf of the Last
Chances These c¢laime cover the Juniataelast Chence veln systems 1

¥ : ‘[

The terms of the lease call for a royalty of 10% of the ascay value of the mill feod?‘]
after deducting 107 for mill losses and 22.50 a ton to cover costs of milling, markets '
ingy etcse On $9 miil hends, this is & royslty of 56 cents a tone The purchsse price
is $50,000 due in 1948 with no time paymentss Royalty payments apply on the purchase
prices

SCONOMIC GROLOGYS

The auriferous quartz veins of this system fl11 fissures in Tertiary andesite and latite

They are of rather regular width, averaiing around 4} feet, striking northeast=southwestp
and dipplinz around 80° to the south in the Juniats and Martinez area, and flatten to
about 45° in the last Chance areas There are three roughly parallel veins making up
this system and they a@re seporated in the developed area by sbout 40 to 200 feet of

country rocks The veins are persistent alenz the strike and are known from the develop=
ment done to persist over a length of 500 feet with the drift faces still on the veins.

The veins consist predominantly of an earlier white, very fine-grained, procelain-like
quartz which shows a regementiny after brecciation =nd a banding with darker streakss
These darker steaks sre the richer porticn and they conslst of quartz, adularia, and a
little very fine pyrite, chalcopyrite, galenz, sphalerite, tetrahedrite, argentite,
and 2 gold selenide but the ore is notably lacking in sulphidese A very little fine
free z0ld occurs which is rarely visible even under a pocket lenss

A wieghed compogite of one hundred and fifty samples, c¢ut on the Juniata veins during
the writer's exomination of the Aurora district for = client in 1936, analyzed as
followss

Au 04263 0z/ton
AG 1408 oz /ton 0253) /;05/0 (71
cu Trace G o]
PB Trace 2 7
ZN Trace '
FE 1e 40%
s 0011%
Insoluble 97+52%
Specific Gravity 2.65%

In the Juniata developed area the veins are kmown to be displaced by two steeply dipping
nearly parallel postemineral faults, the Juniata ~nd the East faultsy which show
horizontal displacements of around 50 feets A thousand feet to the west beyond the
Junlata developed ground, the vein system is cut by the steeply dipping Humboldt fault
zore with a horizontal displacement of nearly 400 feets Flve hundred feet farther west
the veins are displaced by the Prospectus fault showing a horizontal displacement of

500 feet. These two latter fmsult zones appear to be later than the earlier rather barren
quertz of the veins, but may be contemporaneous with the auriferous mineralizaetions
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To the east beyond the Juniata mine development the country is covered by recent "lake
bed” sands for a distance of one-half mile and beyond this by a thin postemineral basalt
flowe To the west beyond the Juniata mine development and up to the Humboldt fault,
there is also a sand covering over the thousand feet mlong the strike of the veinse Over
these eovered areas alonz the veins no prospecting nor development has been donees ¥We
conslder that the indicated longitudinal extencions of the veins under these considerable
covered areas afford promising ground for developmente This is especially true on the
Western extensicn adjacent to the Humbodt fault zonme where the small amount of develop~
ment work done hes shown higher grade ores Both the Humboldt snd Prospectus faults cut
the Humboddt-Prospectus vein system which lies one~half mile north of and roughly
parallel to the JuniataeLast Chance vein systeme The better gr=de ore of the Humboldt
and Prospectus veins occurred within two hundred feet of these faults.

At vertical depthe around 350 feet in the Juniata mine the veins widen rather abruptly
from 5 feet to 10 and 20 feet, calcite comes in with the quartz, and the zold content
falls below 0610 0ze per tone Some still deeper development was éffected at a depth
of 500 feet below the outcrops with no lmprovement in gold content of the veins This
is the deepest development on veins anywhere in the district.

DEVELOP 3

The Juniate mine development ‘is DPest thown by the accompanying plan ‘and vertical longie
tudinal projectionse We. estimate inm this section around 30,000 tons of partially develop=
ed ore averagzing Au 0425 oze and Ag 1 oze per tcny with a width of 4.5 feet and no

place less than a stoping widthe Every 100 feet of longltudinal extession on the three
Junlata veins with a cocbined width of 13 feet affords 30,000 tons to a depth of 300 feets

Beyond the East feult in the Juniatea mine the early operators did some work but their
workinge are caveds Late in 1917 the Aurora Consolidated Mines Company, who were
opereting the Humboldt-Prospectus vein gystem in the district, attempted to open up
this part of the Juniatas grounds Their manager, Je We Hutchinson, reported as follows:
"On the hanging wall (east) side of the East fault in the old Juniata workings a veln
has been exposed for 170 feet which has been stoped by square setting and filled by
the early@day operators for a length of 130 feete How far to the east these workings
extend is not known, since they are caved and inaccessible beyond this pointe This
vein is from 12 to 18 feet wide and has been stoped cver these widthss It is the
stronzest vein in this section and hes every appearance of persistence in both dip and
strikes The condition of the old workings does not permit an accurate sampling to-be
made, but cuts over 10~foot widthe indicate a value ranzinz from $8+400 to $20400 (gold
at $20467 per ounce) per tone The stopes sre fllled with quertz sorted from broken
ore and saurples indicete a value of $5.00 per ton, and it ie believed there are 10,000
tons of broken ore in fillss" They had gained access to this ground through a 30-degree
incline raise and up portione of an old shaft which made work impossible until these
paggageways were improveds Work was started on correcting this condition when that
company closed down all operations early in 1918 as previously statede

In the PhiladelphiaeLast Chance (southern portion) a drift on vhat is tenatively cone
sidered to be Nos 3 Vein of the Juninte mine, extends along the vein for 400 feet at the
shallow deoth of 60 feete The vein above this drift was stoped out in the early days

of the camp except for a few small scattered pillarse These pillars sample Au 0420 0ze
and Az 1 oze per tone Average width of this stoped vein perpendicular to the wells

i8 3¢5 foete The east face of the drift shows a width of 3.5 feet, sampling Au 0430 oze
and Ag 1s4 0ze per ton, and the west face 4¢2 feet with Au 0448 0ze and Ag 1e2 ozs

per tons We tuned up our mill in November laest on the old discarded snd subsequently
screened dumps of the early operatore on this vein and they averaged Au 023 0ze per tone
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Adjacent on the east to this Last Chance ground, the Walker shaft has developed the
dragged quartz blocks along the Humboldt fault zone to a vertical depth of 80 feete.
These quortz blocks are neither persistent horizontally nor verticelly as they are cut
off in all ‘directions by the numerous planes meking up this fault zone which L some
60 feet in widthe Our sampling of these dragged guartz blocks averaged 1le5 0ze in gold
per tons This smell amount of development is on a fractlional claim not held by ue but
there ies no reason to consider that similar grade ground will not be developed in our
surrounding ground adjacent to this fault zones :

Ferther west the earlye«day operators mined these veins beyond the Prospectus fault and
found them the highest grade and the most productive in the districts Their work was
carried down to a fault underlyinc that srea at a depth of 100 feete Despite this
shallow depth, this ground produced the domlnent part of the $27,000,000 preoduction of
that periode ‘ : :

INE AND MILLs

These are described in a separate memorgnduﬁ by Nre He We Evanse

CRE DRESSING TESTSS

In 1938 the American Cyanamid Company mede ore dressing tests on & weighed corposite of
the one hundred and fifty chennel samples cut from the veins of the Juniata mine workings
by the writer's crew during his examinstion of the District for a client in 19364 with
the following summerized resultss ’

1. Eine sggg%;gg and Cyanide Agitatlons By grinding the ore(feed ~ Au
04252 0ze and Ag 1401 oz/ton)to 90% minue 150 mesh 2nd cyaniding by agitation in an open
bottley 98437% of the gold and 84416% of the silver were extranced in 48 hourss The cy=
anidation tailings assayed 04004 oz/ton Au und 0e16 02./ton Age The consumption of

cyanide was 2498 1bpe/ton of ore and the consumption of lime was 1744 1bss/ton of ores

2e o Deglin and Cvenide Leachingze With a 20-minute grind
(984 minue 150 meagi‘gﬁobfi of the gold and 72.%2 of the silver were recovered in e i
rougher flotation concentrate assaying 3405 o0ze/ton Au and 9486 ozs/ton AG; the flotation
tailing assayed 0s030 02z./ton Au and 0630 oze/ton Aze Ratio of Concentration e 1348 to
1. These tallings were deslimed resulting in 69+27 sands carrying 0042 oz./ton Au
and 0e31 0z./ton Ag =nd 30.8% slimes carrying 0.015 oze/ton Au and 0430 oze/ton Aze The
sands were leached without egitetion by percolation for 72 hours and the additional
percentages of gold and sllver recovered were 7636 and 940 respectivelys The reagents
consumed were 0429 lbe of sodium cyenide and 1e75 lbese of lime per ton of origiml ore.
Thus the overall recoveries of gold and silver were respectively 9642% and 81407, and
the composite of the slimes end the eysniie residue, representing the overall tallings,
contained 0s010 ozes/ton Au and 0s20 ozs/ton Age

The rougher coneentrate was claned by flotation and the cleaner concentrate assayed
33491 0ze/ton Au and 102.6 oze/ton Az with ansOVQriE%’concentration ratio of 163 to l.
, - sz il 7 L A, e CE2 A”¢‘¢”a“*&?4&ﬂﬁf’ﬁ&u/
(In our mill tune~g%’3u;"‘ efore clbsihg for the vid{:; n Novemb?r last, we obtained 14“¥£7
and shipped to the smelter a total of two cleaner concentrates as followss
658.5Tib3.:asaayiﬁg’217;86”341/h§n Au gnd‘8?1.75%@§3/t§n;§g‘_“;‘ o '
2795 1lbse assaying 20e15 o2s/ton Au and 165408 oz./ton Ag ' .. ¥ // C A
; | = T DT 23/’&’6;;77"~ TFeo,
The

e e e -
The mill was not completed’ for decl ining and eyzniding the flotation tailse smelter
paid us $344¢43 end $33.90 respectlvely =n ounce for the Zolde It is probable a saving
could be effected by putting such small juantities of high grade concenirate into
bullion lecally)e
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OPERAT ING CONDITIONSS

The climete is delightful in the spring, summer and falle After Christmes for three
or four months in some years there is sufficlent snowfall to cloee for lntervals the
- four or five miles ot the Aurora end of the road to Hawthornee A caterpillar tractor
would be required to keep this open in e bad winters : .

There is m sparse growth of smell trees of the pine fnéily. but suitable wood for
mine timber is lackings The mine requires a minimum of timber ond the drifts stend
without timberingse Wide open stopes of the early-dey operetors still stand without
timberse Y ‘ : :

The lower workings of the Juniata mine afford 50 gellons & minuti of waters Springs
located a querter of a mile and one mile east of the campeite afford 15 gallons a
minute of excellent spring water - the nesrer could be piped by gravity to the campsites

- The high tension 33000=volt power line of the lMineral County Power System comes direct=
1y to the head of the mill, where it s transformed and retered without line loss to

use. Thelr ¢hirges are’ as followes

Wi 3 For the first 1,000 KeW.Hs  at  $0s04
o "

next 24000 " " 0603
n. " pext 3,000 " " 0e02%
N next 4,000 i » 0e02
s " next 10,000 " " ; 0.01
" gall additional » ” 060X

There is o demand charge of $2400 per month per KeWe of 15«minute meximum demande A
207 diseount of total monthly bill ie uade for prompt payments

Lebor has to be importede

The veins break rather cleen snd the walls stend well euggesting that judlicious mining
should keep.dilution down around 107 ‘

:D _OPIRATING C 8

On & 100-ton a day basisy operating costs are esflmated as followss

Dovalopmeat...‘._.......»......o$0.7§
Minings ¢ s ¢ ¢ o 2. s s ¢ 9 6.9 o ¢ 0 s s 4 ¢ & 2460
MIllIng o @ @ ¢ ¢ o 0 ¢ 6 6.5 & &6 0 0 & 6.0 8 s & 1.50
Talling 1osBe o ¢ o » ¢ 4 5 ¢ ¢ ¢ & 2 ¢ .0 0 0 & & 0450
Royalty ¢« ¢« « ¢ s o 0 ¢ ¢ ¢ 6 8 s ¢ v 6 0.6 8 0 & De56
Marketing, including metsl price differentisl « « 0+50
Texes and depreciatiofe o « o s o s s ¢ » & ¢ o o _ 0:54
Totale o o o & & 6495

Respectfully submittedy

Le We STICKNEY

435 Hillerest Road
San Mateo, California
April 20, 1940



IATA_UINE, MILL AND BQUIPMENT

By
He Wo EVANS

M J ]

The lower Adit level is bur haulage levels From the porteal to Nos 1 Vein this is a
crosscut s thousand feet longe This level is equipped with 1l6elbs radils up to the
foce of Nos.2.Vein, which is 1800 feet from the portals: A Worthington two=stage

pump direatly connoctad to a 10 HaPe motor is placed 140 feet down a winze fromthis
levels This pump has a eapacity of'75 gallons of water per minute ‘and is connected by
1800 feet of 3-inch pipe with a storaze tank on the surface above the portals There
is plenty of waters

The underground timbering hag been 311 renevcd and ie ln goud ahnpo.

On Noe 3 Vein two steel ore chutes have been installed which take care of =11 the ore
from the Middle Adit levels The ore is dtopped through a grizzly into an open stope
which has a capacity of 800 tonse A timbered raise with air snd water lines and
laddere extends on Noe 3 Vein from the lower Adit level to the Fiddle Adit levels The
Middle Adit level has been opened upp, retiubered, and track lald to the face on No,

3 Veine From this level a raise on Noe 3 Vein hes been timbered and equipped with

air and water lines up to the Upper Adit levels

From the Upper Adit level to the surface there are two 0ld raises in good condition. -
An old verticel shaft extends from the surfoce down to within 15 feet of the precent
fice of Noe 3 Vein on this levels Water is pumped up to this level by an alr pump
of 10 gallone per minute cspacity located on the Lower Adit levels

Tho mine is in excellent ahapa to produce ores

It L& advisable to advanco the faces on Nos 3 Vein on both the Upper and Hlddlo
Adit levels and block out ot lesst 300 feet of ore which would give six 100=foot
stopese Also & cross=cut should be driven » distance of 40 feet on the liddle Adit
level from Nos 3 Vein to Noe 2 Vein. This latter vein has never been opened up
above the Lower Adit levels

The face of Noe 1 Vein on the Lower Adit level should be advanced and a raisge put up
with a level started at the topof thie reise s the Middle Adit level does not extend
into this grouudu

The Lower Adit level is electrlcally lighted with 220 voltage and » connectlon has
been made to the Middle Adit levels There are zood roads to the portals of the
three leveless

The mine is equipped with =

4 pall bearing ore care, 3/4 to l-ton capacity

3 Smaller ore cars on the upper levels

1 New Cohiee drifting machine

1 Nearly new Noe 30 Ingersoll Rand drifter

3 Ingersoll Rand jackhammers

6 Air hoses and 6 water hoses

3 Portable weter tanks with connections for drilling



750 Detachable bits
4 sets of l-inch steel
3 sets of 7/8 inch steel
5 Tons of 12=lbe railse

1 would eay that we require two additional ore care and two stopers, costing
approximately $1500

Miscellaneous equipment on hand consists of a 1i=ton GeMeCe plek-up truck, model |
1939, bouzht new last year and in good conditionj and & model 1935 Ford 1} ton \
dump truck, bought second hand but imn good conditions There ies galso a 15 HePe e b
electric driven saw for cut.ing mine timberss 5ok :

MLLLINGS

A1l foundetions 2re reinforced with steel end rails and over 800 bags of cement were
usede The building is constructed with 8" x 8" timbers with 2" x 6" studding end
covered with 28-gauge gnlvanized irom with plenty of windows and doorse 4l1 floors
are coment with covered drsin down the centere The mill bullding is 100 feet long
by 33 feet wliee Under the same roof is & 250~ton ore bin 20* x 20" and 14' deeps

Two 16=1be rail tracks lead from the Lower Adit tunnel over = 3000-1bs scale to a
6* grizzly set 1" at the head of the mille The oversize ies crushed in a Nos 30
straub fine-grinding crusher, cmpacity 6 tons per hour to 1/4 inch meshs A 25 HePs
Westinghouse motor drives this crusher through » Tex-belt drives This crusher sets
on top of a 250=ton ore bine The ore frow the bin feeds through two ore chutes =t
the bottom onte a 20 x 14" conveyor belt driven by individuel 2 H.Ps motor a2t a
speed of one foot per seconds This belt feeds into a 5% x 4' Eimeo bnll mill with
special new SupereMolychrome liners, which is driven by a 75 HePs General Eleetric
motor though seven Tex=rope drives at a speed of 27 RePele

The oversize from revolving screen et end of ball mill goes to Sub A Denver cell,
and reject to classifiers Oversize from screen goes direct to classifier which is
14* x 4* Duplex classifier driven by 3 HePs General Electric rotore Oversize

from classifier back to ball mill =nd less than BO-nesh to a 6' x 6° conditioning
tank with a 3 HeP. motor azitators ~ :

The roughers consist of § PensAmericen flotation cells driven by three 5 HeP,
motorss The overflow from the roughers goes to two Pan American cleaning cellee
Tailings from the roughers to a Wilfley tobles The overflow from the clesaing cells
is pumped by a 2-lnch Kimbsll=Krogh pump to thickenerse Tallinss from the clesning
cells are pumped by 2-inch KimballeKrough pump back to conditioning tanke The

pumps sre directly connected to 3 FHeP. motorss The thickener is ® Door, 11' x 11#
whth mechanism and steel super structure driven by 3 HePe motors An American
thre~dis¢ filter driven by a 3 HaP. reduetion motore The vecuum pump and compressor
are driven by 2 25 H.P. motors . BB Y 8 S B »

The Wilfley teble is driven by a 5 HePe motors Concentrates from this table were
pumped back to the conditioning tenk by a 2-inch Wilfly pump with a 3 HePs motors

The mill is completely electric lighted and the machinery is in first class con=
ditions BEach unit is individually driven by electric motorss Its capacity is
approximately 60 tons per 24 hours and can be raised to 90 or 100 tons by addition
of another ball mill on the opposite side of the classifier where ample room as heen
reservede T

The following lmprovements shouid be made to the mills

‘A vibrating screen with 3/4-inch openings instead of the grizzlys The conveyor belt



\Y

should be slowed down to a speed of one-half foot per seconds There should be 2
acrew feed installed from the clessifier to the b2ll mill, and also & new 36=inch drum

feeder on the ball mills Instead of the Denver Sub A celly a jig should be installed.

Then, if advisable,the two cleaning cells cen be pleced ahead of the rougher cells and
the Sub A cell used ns a cleaning cells The Wilfley table is to be used only as a
check on the tallingss

These improvements would not cost more than $1500, as the vibrating sereen would not
be necessary until the cepacity of the mill wss increaseds

The Machine Shop ie a 20" x 16" building with power=driven lathe, saw and drill press,
There is a welding outfit end three sets of pipe dies from 1/Belneh to 3-lach ~ bolt
threads from 1/8=inch to l{=inch inclusives On hand there is a good supply of sheet
iron, boltsy, nutsy etce '

Adjoining the machine shop ls = Blocksmith Shop 16* x 15* with & large Ingersoll Rand
bit grinder and all necessary equipmente

In the Compressor Room there ls the Sulliven Vetype 480 cue fte compressor driven by
a 75 HePe Genernl Electric motor through Dayton cog belt drives  From the 12' x 6°
air compressor a 4-inch plpe line extends into the mine 1000 feet; then 500 feet

of 3=inch plpe line, followed by a 2=inch linees

The Assay Office has three rooms, which is egulppéd with power crucher, pulvemizer,
oll furnace, and complete assaying cutfits

The Qffice is s singleeroom 12* x 15 buildings
There are fire hydraunts and hoses in the mill end in front of each buildinge
I would say we have around $5,000 worth of supplies on hend, including five tons

of 24 to 5 inch balle for the ball mill, chemicals end oils for the mill, assaying
supplies, etce

He We EVENS

Atherton, Califoraia

April 204 1940
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