
The following file is part of the Grover Heinrichs Mining Collection 

ACCESS STATEMENT 

These digitized collections are accessible for purposes of education and research. We 

have indicated what we know about copyright and rights of privacy, publicity, or 

trademark. Due to the nature of archival collections, we are not always able to identify 

this information. We are eager to hear from any rights owners, so that we may obtain 

accurate information. Upon request, we will remove material from public view while we 

address a rights issue. 

CONSTRAINTS STATEMENT 

The Arizona Geological Survey does not claim to control all rights for all materials in its 

collection. These rights include, but are not limited to: copyright, privacy rights, and 

cultural protection rights. The User hereby assumes all responsibility for obtaining any 

rights to use the material in excess of “fair use.” 

The Survey makes no intellectual property claims to the products created by individual 

authors in the manuscript collections, except when the author deeded those rights to the 

Survey or when those authors were employed by the State of Arizona and created 

intellectual products as a function of their official duties. The Survey does maintain 

property rights to the physical and digital representations of the works. 

QUALITY STATEMENT 

The Arizona Geological Survey is not responsible for the accuracy of the records, 

information, or opinions that may be contained in the files. The Survey collects, catalogs, 

and archives data on mineral properties regardless of its views of the veracity or 

accuracy of those data. 

 

CONTACT INFORMATION 
Mining Records Curator 

Arizona Geological Survey 
416 W. Congress St., Suite 100 

Tucson, Arizona 85701 
602-771-1601 

http://www.azgs.az.gov 
inquiries@azgs.az.gov 



I I 

, i\ 

i 
.. 

I . 
,I , , 
I 

... , 

182 COLD DEPOSITS OF THE lFORLD 

In the Si lver Star Jist-rid, 11 miles sou t h of LUlling, nrc many C]U!lrt~ 
aduInria-calcite veins with gold and siln'r in srdin](·ntary rocks find ~ 
Tertiary tufTs. In t.he l\1al'ie tta di"lrict, 8 miles southwcst of the Silwf 
Star, nins in Triassie qU[lrtzite 2 lIlik,; north of a small granitic intrusil't 
carry cupper, lead, ancl prccious mrtals. 

Candelaria! district, 25 miles sout h of Luning, W[lS vigorously worktd 
in the past century, producing about 820,000,000 silver arc. Slro", 
veins lie in Ordoviciall argillites [lml f{'bit es and in !>erpentine with late! 
acidic dikes. The nins carry oxidizC'd manganiferous ore with sih:tI, 
gold, and some lea d and copper. The sulphides in the are includ (' pyntt, 
chalcupyrite, sphalerite, considerable jan1C'sollite, and some arspnopyritt. 

Th e Aurora 2 (E!'meraldu) distrid, about 25 miles southwc,t ~ 
Hawthorne, h; est illlntt'd to hlwe y iddc'd ahout $JO,ooo,OOO gold and 
silver, t.he m etals hlt\'ing IL ratio of 1 to 2. Thr dC'posit s nrc I'('ins II 
quartz-IaLite und associated IIlHlt'sitc. Overlying these rocks nrc rh YO
lites, tufTs, and ba!'alts. The nins carry quurtz, adularia, arg('ntiItf' 
OllS tetrn.hedritc, chalcopyrite, pyritr, gold, si lw'r, and a splen ium minr~ 

In the Silver l'eak 3 district, about 35 miles southeast of CanddnrUt 
Paleozoic sedimentary rocks are int.ruded uy granitic rocks, Hill! gold vri" 
with alaskite phases lire found in the illYl1l!cd sediments. The orc rOIl' 
tains quartz, pyrite, and a little galena. 

In the Palmetto l district, 25 miles south of Silver Peak, near t.he end 
of a granitic intrusin, Paleozoic lime::.tones and slate contain WillS and 
repJac('ments which have produced about $7,000,000 silver-lead orc \l'i~ 
some gold. 

At Lida,6 25 miles sou thwest of Goldfield, Yeins and replacements ~ 
lead-si lver ore wit.h gole! are fOlllld in Cambrian limes tone which II 

intruded by quartz-monzonite porphyry dikes. Near Hornsilver, I n~ 
12 miles southcast of Lida, quartz wins with gold and silver are found II 
shale an d limestone ncar int.rutling granite. 

At Tonopah,7 a series of tufTs, breccias, Aows, and sills are cut b1 
acidic intrusives and st rongly faulted. The ore deposits are in and nett 

1 K:-IOI'F, A., (Candelaria) : U. S. Ceol. Survey Bldi. 735, pp . 1- 22, 1!J'l3. 
I IfiLL, J . M ., U. S. Ceol. Survey Bull. 591, p . 141, l!H5. 
I SI'UIUl, J . E ., U. S. Gcol. Survey Prof. Paper 55, pp . 1- 168. 1906. 
• SI'U RR, J . E., idem, pp. 85- 96. . 
• 1l .\I,L, S. H., A rceonnnissance of southwestern Kevl\lla and 'eastern Cali/o"-

U. S. Ceol. Survey !Jull. 308, pp. 51-55, 1907. ~ 
• RANso~n~, F. L., The IIornsilver district, Nevada: U. S. Gool. Survey BuU.3! 

pp. 41 -'13, 1909. 
7 SI'UIIR, J. E., U. S. Geol. Survey Prof. Papt'r 42, pp. 1- 295, 1905. 
SI'UHR, J. E., EaJTI. Ceoi., yol. 10, pp. 713- 7()9, 1915. 
NOLAN, T. B., Univ. Nevada Bull. 2,1,1930. 
BURGESS, J . A., Econ. Ceoi., vol. 4, pp. 681-712, 1909. 1& 
BASTIN. E. S., and F. 13. LANEY/. u. S. Geol. Survey Prof. Paper 104, pp. 1-50, I~ 

'XtE.l(t>XEj? FI<OM Gold 'pEro~n-f.s of' ./hE k.Jol<,l, 

W / rf, ~ MMt?,(/j I1L r;., rA (,\.1 I-C II 1937 

• 



• I , 
" 

-

.. 

686 THE QUE MAGMAS 

observed formation of oreshoots or enrich men ts 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 grounu 
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 frolll 
the junction along the prongs of the fork , and bark along 
the handle) where the stages of ore-magrna solutions. tilou!J;h 
diverse, are found to have been distinctly separated in point 
of time as to ·their arrival; but only when they arc 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 basic, sulphide-bearing, or carbonaceous rock. 

A slight difference in the .cl1aracter of ore-magma solu
tions which are in a transitional stage, in vol ving 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 is 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. Slight)y later 
than the veins, but only slightly, so as to be contempo
raneous with the last stages of silica injection, is rhyolite, 

)f.,ef(oX6.D Pr<o~ "1M£, 0((1: MAG/l.1A-.S ." 0, E. 6Pvlfl? 

M c. GrA-v1) H, f} '11.3 .3 E:E A IS D .5;J 1/1<.1<.._ 15 
?t<t?/r=:55';N.4 I PItPfi:f<.. liSTED {tv /Hlj 

4<+,c./~ 



ts or enrichments at junc
t where present they are 

of diverse magmatic ore 
they can be ascribed to the 

with circulating ground 
as we understand these 

to dilute the ore magmas 
, we can conclude that 

type which extends from 
the fork, and back along 
magma solutions, though 

istinctly separated in point 
only when they are con
hence can at some stage 

. : V'~O'r,t ons will be noted to 
g fissures, where a later 

cipitation by meeting an 
junction a certain enrich
; but this is not due to 

and is identical in nature 
of a vein where it inter
carbonaceous rock. 

of ore-magma solu
stage, involving even a 

t, may be sufficien t to 
tensified precipitation of 

ranches, even where it is 
a single stage of ore

in the vein or vein dike. 
in each district, by geo
assays, to ascertain the 

interesting gold-quartz 
I have studied very care

nndesi teo Sligh t.ly Inter 
so as to be co~tempo

injection, is rhyoli~ef 

PRECIPI1'A7'lON OF ORE MAGMAS 687 

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 lCIO feet , 
sometimes extending at least a mile or two along the st rike, 
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. 21 

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 sligh t 
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 
bet ter-grade portions of the vein; the silver values (for the 
ore carries some silver) are very likely partly in sulph ides, 
like argentite, but so finely disseminated, if this is the case, 
that only the faint bluish nature of some of the quart7. 
betrays it. I have made no microscopic study. Ordinary 
sulphides, like galena and blende, are absolutely wanting.22 

Clearly, these gold-quartz veins are veindikes; I 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 nqu e-

21 Chapter X, p. 479. 
"This st.nt.eTTll'nt is not intended to TTll'lIn t hnt II. dili~l'nt, sl'nrch of th e 

di l!t. rict Illil(ht not ruvual a few cryst.al!! of Ml dphitl t·~. 1 have M( ' (' II HOII IU 

of pyrite, but none of galena, blcnde, or chlllcopyritc; nor arc thcrc any 
copper or even iron stainings, as a rule, in the veins. 
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ous or gaseous components, such as would have been ex
pelled on the consolidation of an aqueous quart? 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, shmv 
that gaseous tension of the magma enabled it to bc intrusive 
and create its own fissure, quite like a dike of rhyolit e, and 
the quartz magma was viscous enough or under enough 
upward current to support the certainly heavier andesite 
inclusions. 28 In other words, this was a relatively dry or 
aplitic quartz magma. H Actually, it is our old friend, thc 
intrusive quartz dike or veindike, possibly a little dryer alld 
a little simpler in composition than usual. 

This district throws a great light on the intimatc I'e'latiolls 
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 pract i-

.. I think I should summnrize briefly my conclusions as to t.h!' orcnrrl'nce 
of unsupported angular fragments in mineral veindikes. Where the frag
ments are of light material , it is likely in some cases thnt the fluid Ol'l'

magma solution had a greater specific gravity, which would nccount for 
the suspension of the fragm ents. But there are frequent cases where t hc 
inclosing vein material, as in the instances above, is, even nftcr consolida
tion, lighter than the inclosed blocks and fragments, just as is often the 
case with igneous rocks (like rhyolite) and their inclusions. Viscosity 
l)f an injected vein solution and sudden congelation therenfter will !'xpillin 
some cases of suspended fragments heavier than thc inclosing vcin llllltrix . 
But where a vein having a banded structure, indicllting more graduul 
consolidation, incloses such supported fragments (as is sometimes thc ellsc ) 
we must look for still another explanation, for differences in gruvity 
operate in time, even in a viscous fluid . A cork will work its WilY upward 
through a barrel of tar. it is said. Some force must have offsct gravity, 
tending to push the fragments up, as gravity tend cd to pull them down , 
with the result that they were cnught bnlanccd or suspended when the 
vein solution in which they were swimming froze to forlll th!' wi n. I 
suggest that gaseous-tension pressure may have been this gra\'ity
antagonizing course, theorizing thut the relief of this tension must han' 
been upward more than downward nt the stnge in question; or pos..~ibly 
an upward flowage Cllrrent of the vein magma may in part accollnt 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. 2 6 At Divide, four miles away, the principal mine 
has ore containing gold and silver in the proportion of 1 to 
200/° 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 3.4-; 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 vein dike stage of consolidation, the gold in the 
later. In ~:me 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 . E. Srunn: Professional Paper 42, U. S. Geol. Surv ., p . 8. 
"A. J(NOI'~' : Bulletin 715-1\, U. S. Gco!. S\lrv., 1921, p. 148. 
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veins, taken from my field notes mado in HllO. i~. I think, 
worth recording: 

"The veins consist of fine granular quart7:, the' rO[lrf'e':,t 
of which is like that of the first-period veins at T(lIlUP:lh, 
but the commonest phase is finer and frosty-lu ste'rrd, 
resembling the second-period \Y est End vein of Tonnpn h 
From this most common type, the quartz increase's lorally 
in fineness, some bands having a porcelainic text 1lI'l', and 
alternating with the frosty type, Such bandings , oft e' 11 
beautiful to see, also form concentric rings about fragments 
of andesite inclosed in the vein." Please do not in fe'r from 
the above description that there is any evidence of progres
sive fissure filling in these veins. There is none; the cp lar tz 

is homogeneous from wall to wall. The phenollH-'Il:l nre 
those of a crystallizing magma and are those of a pulsating 
crystallization, such as I have discussed for veills, as ill 
some instances at Tonopah; and which sometimes occurs 
also in diorites and in granites, 

Reverting again to our main thread of thollght, Oil whi('h 
I have strung, like beads, these successive illllstratiolls of 

~ different districts, with sidelights as to their concomitant 
~ <.). characteristics: we find at Aurora, a distinct tho\lgh slight 
~'-

~ ~ 1: . !:~~;~IC~ic!~it~o~e c!~:~~ ~~i~er~~~~iO:~to~~~~~i:ll;r('at/~~ 
\:) 'vj I- precipitation of primary gold in the quartz (ns in<iirate'd by 

\.!) .~ r;:-.~ comparative assa s th ordinariI is the case thus f . _ 
'::E ' ing oreshoots. Although the quartz magma at Aurora was 

aun erous throughout-out of thousands of assays of nil 
kinds of quartz, i do not recall ever having had a blank, 
although the low-grade ore will often run much less than 
a dollar a ton in value--only in certain veins nnd certain 
parts of veins is there old enough to have tem ,te'el millillg 

ne big veins are not worknb e excep or these "s lOO 1'." 

Therefore, we must assume some slight modifiration of 
conditions in these vein fissures in some places, arising 
from the meeting of the ore magmas at some junctions; 
and this modification we mny believe to be dlle to the 
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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 
a:e 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; hO\,vever, 
the big veins are never all pay-ore, bu t 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 mayor may not be in the evidently favor
able field of a junction of branches. Exceptionally, 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 6f the veindike which 
moreover, crystallized in one stage. In other w~rcls , th~ 
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 selected 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 un 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 

Pros~cftls Yein 

COUNTRY ROCK 

~{';~:;::'i::1 
ANO!:SITE 

PROSPECTUS VEl N 

[' -::': :1 rn;};;\t:I C2ZJ 
Low-6rode Bett.~rode Be.t 

<:.old -QvQrt~ ~Id-Quartz Gold -Ovart z 
(So.5o per tonXS2.40 per tonXll 9.50 per ton) 

o 
I 

25 
I 

50 7'j 
t I 

5 cale In feet 

100 
I 

Fro, 116,-Cross-section of Prospcctus vein, Aurora , Neyuda, uC\'clopct! by 
mine workings; surveyed and assaycd by J, E. Spurr nnd st!lfL A "truc 
fissure vein" in spite of the great width, with sharp, clean walls; has not 
originated by replacement, This is not l\ compound vci n, but a onc-stage 
vein; the relative concentration of gold shown in the quartz wa~ accolll
plished before or during the crystallization of the quartz, nnd beloug~ to 

the phenomena of "magmatic difTcrcnt illtion." 

believed that the andesitic wall rock thus had a screening 
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 dioxitle 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 screpl1. 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 precipitate. More
over, where fragments of the older quartz appear in this 
younger quartz vein let, 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 
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J...o()a.t1qa. ~ll$ Aurora Distrlot i.e in MlneJ"fl l Oounty, 
1.n wet ctGntrllll U$ftde., 010.00 to tho Celltornttl Uno. The near
•• t ... .t.lrotut point 1. Thol'1l ... & 8~tlan on thtl SO\IUwm. hallto 
rall.roeld. 37 t'4.le. to tho norttlfl\8't. The f.llotriot 'lm8 )mown flO 

EamoraldA in oarly &1". 
m.st~. Tho <U.scovery' was t:ntW in JUl.gw~·t, 1859, by 

JaTiJllG ~ . o;::nY; J. }-j . Cory, lmd r; . It . llic:ko" ~vho loce.teCl thf) B$Il1$r
e.lcm nnd othor olttdma, and cc.rrbd nu::c l1£ 1;hei1" find to th<4 Mono 
plaOfl" d1.cglngtJ , trOT.!. whioh Oth0 l" l:linorn Ot.'Ji:t'l and holped to or~n-
b@ in tbe d1&trlot. ~ f1T~t tlhlp~J':,mt oj' ON <q.~fl rrndo by t>Ule train 
in t<lowtlberr, 1860. 

By the tall of laGl non of tlw prl3ductiw Q~e. bad boen 
ste-.bdjl t~ GSJ.ll ndll$ wro in operation, f'l.1.ui th1!J to»lJl of' Aurora 
hnd Co populntiOll Qf 1500. In the SPl"lng of 1882 h1g1~de ON 'WaQ 
found on tl~ Ant&lope old.rn, and on w.at Ol.I'l.M(} Hlll l~her<Q it vms 
"p~d thrt M ~ona of' ~ yi~ldDd ~ll.OOn, or nhout $,!5Q per ton. 
L1&ny ~.fflrenc\')$ lirO tound tn early dCt.ol'"iptiollS of tIlt) ot'Unp t o 0" 
cCtl"¢.ng trom tTlO h'Undrod to five tho,uGtmd dol1Grc l,)Qr ton, ohiefly 
in gold, end it Qp])<'&u'o th&.t thb OQl'ly produotion vms 8J:oept1ou.lly 
noh oro. No completo al\ll t\utMntlo f'if!,UJ"tltft 1L" a"KioUAblc; foUl to tho 
tGtal outPut. 

U1n:l.n/S was 'V~ry ttnfJy~'temU,C1 Rn1 pl lU:nr. ~uthodn 't'Rlre 
erud€l, during too PfJrlod of r,r:ia'b~0t produotion fi'OL'l lOtl3 to 106G. 
Th l"'t> YllllS divided. OWl)Orehlp Cot tho bO(1ttru~bl. ~:r-0f4 ~nt.\ f,l.~d o~nfHot 
(tnd, l1t1e;n'tion over thQ richer olu.ir.w took muoh r-.,")n",y tha'b should 
Mn EOIlQ Wo dovoloplWnt. Ity 11308 th~ knmm orc< ohoota oponod 
a.t eurhooo WO" uMustllild. nnd such &ttOtlpto ~13 bad bo~n r;:ad.e to 
mno b&l(M f4 d.epth of 100 toot fOuM litt~b or. that Ctould. t>E' pro
fitably WOJ·l:'IId. by th0 wtihodlJ uh\.oh hnd. ooen sucoessful with tlw 
Bo-a:mn..ao tllt.\toriAl O1\wh1ch op~ril.tlon€l mut Gtarto4. 

Aa nocount by 0. (){,'lntl'b~rr4"Y oht3~r'V$r f>ays: I.JMy l.d~e. of' 
tho OftU00 of tba d&o11r.16:f of the d.il:l'trict J nrl I beHove thlll r;encr--
0.111 J"oCQ1'V1'Kt opinion, h tl1i:~t juat {'.t thr,;1 t;iIoo (1064-5) tlw riob 
tJurt'ao t:> tt(.ll't)O&it.s Q$caJnG cxl~us.ted th'l')rc 'WaD 11 grOf t tmd r,flI't.)t)t'1l1 
deol1Jl(1 ill 1~1l mininr, sl1'lro·ll .. en,! thh .. t;of,(Jtlw1" \vlth tl~ gront t>motlnt 
oi' l1M.;;t'~ ti~Jl'l in ~gnrd t;o contlicttnc t1.tlo3, ('lUllfHN.\ 5tookholdQro 
in th~~ vo.ri() U3 t1om.po.nion to Nfus', to p'~y (o. :!-n~I&(lu'l«lJlta:; ) or f AI'.U"11Uh 
tlv.;; l':1~mny nceoasa.ry to prOHpoot thu minec; to n.ny r.rcut d,tpth b<ill~1 
1Il'1l~l"'\) tb~ surfnao depolSlita hfld ~l\"tln Ol.1't.:. (1 (J. $ . Jll\t.:l.\'lf10n. judf;O or 
tt-iG D1. triot Court ot Emer il lda County. in n h:t.tar 'V<'l'it~n 'in .tttlly, 
1118 to Josoph 'WtlBaon.) 

Tho dbtrict deol1n"d untU 1!3G9, '\'lhen it ~8 praetlcally
eosort;od. a.nt.:l r~Md so fur sOV'.;Jrv,l yoo.:rn . 0JCcopl, fOl' t wo nhort .. 
liwd Qt ·t;~.~~6 to develop th'" Junl~tnv>l' :l.u. In 18'n n croup of Zo.n 
~nobco :mQn fo~d n ~~O!il?~! ~ IIm(~ t,ook OV. r "htll:: h(;~,t of tl'~J el.r.J.1piS 
on lAlSt Ch£' .. '1cO 11111. The l~it"~ R~ttl t\Dl ISnntI'J or.of't ?ro R (]turt~(l Cl.t1d 
by 1881 'M.'iU do-.m bfa"b'l'Orm 0(')0 t".nd 900 f(1(l 'h» tl . .ft~·r 1::.\\01\ r1 irne\,tlty 
with watt:lr b01oo1 tho 600 foot; loyal . 1~ l £\l"g'" (11") Cornitlh ~ 
to.llod to htlndlc th o ~tGr. VC'oeiblcy l'lhnn drif'tln~ was stt:i.rte4 on 
the 600 toot 10'9'01, u,t)d tho t'l.ttGmpt Wt.IW fJ.bandorwd. 



... 

110 produot1on a WUM ' at thAt t1mct.. (A 1"f! Com1eh pump w1 th 
10 foot etoko, 5 pel" minute, m1r~ht htmdb aM sn llon4~ per r::t1nuto J 

'but it h dOlJ.bttul it m.)l·(~ tl.ll1tn ha.lf t14!~t (1.r,~unt coul.d hf.l.V0 be~m 
]?wnped m1::l BO:;) foot d.~fY'.;h with tho 1:,(,1 ~:ontljJl pur<'1.p . Tho Sf.ll.,tt htt.u 
'tw'o hQht1.111;S e~partr~mt6 find tt1U pll.'TO'i1? oOm.~! . .rt3~wnt" e,nd r:Ay 4'tl11 
00 rtfl6.che4 throur,)'l tbG tmhr d1sc:J),nrco1 tU(ln~l :from t l \'0' f,u lch fioou1;; 
100 teet holow tbtt ,shaft CQlla.r vih1eh 1D pg.rtly OGftd.) 

Then ts no 4e8~:r1ptlon ot lnbeM\l work front tho Del tf..onte 
.bltt now a_l1able. It is rt':poZ'te{{ tl~t a Btft.tl(~n WI) omhlbhod 
a-t 300 tefJt ttwhcJ"o thl'J sh~f't pt\GMC thN'ueh £\ $1x r()~t bor.ly of qUflrtE 

thfl.t A8(jl!lj"tl 'we ll". (Cl\\.;ltatton frrn,·, pt.H::lphlt,l t ~Httt led "90010 t\nd 
Eataonldll

ft
, by JO($oph '~~H1Mn t 1'.52. puhliaho-d in 187a.) 1'00 flc)l1 ot 

_tel' \IIt~S not o:xcoad'Wt to I!t d~"pth or -too .f'lGl':l't 'UJ 1't. VTlhO ho.ndlc<\ lJy 
ho1lftln(h and eOIlh? worle h l"~por1:()a 1~() l",tn'-"1 h.,en donI!) ut that l O,,"Ql 
,@voral YGG.N) In'tH);t''., A 1.v~1 at 600 f~lat b abo tt'.:t'l'ntiO!l:fJ-d in ~n fl.O
oount of th~ Il~t't work f'lt' fJ1~1J'le; \:>tl,ryt\ k:.ol'l. ndmv;ff 'r;h ~l1 bh~ thatt was 
tloodod. 

SometllM betw.-on 1.865 t:tM 1831 tArl Enr. l1s11 oompany I mrrl'0 
unlmQWn to tl.~ writer, roopontlld th~ RI!;~.I.1 l}.d l~0nto Gl'iI-t"l~i but un
watorcti it to the S()o root levol ~ith nt~ar: pumP6. but l;h~Qy OOl;,t 1 01, not 
bold. thul '®ter tbOI'" Md. did not eot tnto tho levol vorki."'\,!!;s . They 
Brc $0.1<1 to ll!tW driven ft OrtlftOO'ut iilou:th(~a Dt throl,.lr,h 1:1'..>.1 Ph11G.{l(ii \phln 
olBt.lm on t}w 400 fo~ 19vel, crosl.'!lng ~ 'aid(/) ~ll\ wh1.ch ~'!B.B not de .. 
"lo~d; proMbly ooGaUOc i.t lm.S low 6)'(1(10 . thou,I,;l~ it hI),d ao'/f'!$ bU1\Ohel 
ol' t()Qd ere.de ore" A rlrS.tt \ \'Ii\.t; r'W'I to t h0 $Oltt}~'Wt'lf!t to t}-~ !)uro.nt 
t!Jhetb '\"Jh~ r$ BOI!lO high grado orlll hnd 'b-C')$n 1no<1 n.bCTO but the d~r~ 
Gx~nfi\1 on W".;l G ntlt round. 

'rM.13 Oomr~IlY sunk thl ftur.llx>ldt !thort 4.00 tf.t~t ::' nd did ClQn-
s idernbl& ''Jork on t/JGW,vnl leve 16" 1m!; liti;. 1(') ~dn!t'lr; (.6 th(ll ort.) ''Jaa 
'lltO.Gtly too low i.n ~lu6 to vmrk ?ro.rit~b 11' tlio low limit m.G al:!nlit 
$12, pel" ton, (IntOJ"lmt1on rO~1ng tha F::nglbh C01r.panY.0 oPQrntion 
-~ f)1T8n the 'l'rrltor tn the GO(1)'l'$tt Qr A (Ion.nT,DAtion, by J. F. Jlano 
1ft 19Z4. lit :'(,\8 e1tpl~"'f~ by this oo~ny for 8ervo}'el )'IOIarll ns tlruG 
kooper, as"(l,yor, &',nd a.eallltant to tht> oup\lr!nwnc!ont.) i'hftlr 'Work 
. ·G htl~pt~r~d by ft~l())"tat0 of f'u.nt1u, "'rhtoh ~<,\I)rc auppHod int~nl!ttc.tntly, 
thoul;';h (, oQndd6ra.blu etxpondita,t:rG lW.!;l lmU(" ow,. .. pOJ"1od of Y'earc. 
Uttl '\'l1le n ooOtUp118w·d. fda wna tho l ast ~!~ta1\,wt t'l. t nYfJt(lt'lSt10 
a..-veloproont for \ lone t1mu. ~.1nd till!! o~~p \'Jti 8 t)"Wlb. t:urnod Ov.r to 
"COt\8t~l"~tt J or h~5l0rfl. 'Who lJ'l~ld.) vc'!"y aOii',pl~t~ ~l(.<snu.p of t\11 
tJtooe=,s1bla worldnge, but optm ~4 Htt.lt! !Un'! r.round. 

13y 1912 0. b. rtt~ um1bor of o});l.irm ~d l)o()'!1 ~athered in tlofO 
g;roupo w:1l1oh ~~Ol'(!O oorw()lh:w..t~! II.nd to.l:..Qn o Vl)r by Aurol"t\ Consolidated 
!!.Iint)s COl7:pany, ~rt~",~r(t oontrolled ~nc opt$ Tat;~d unile1' aoldthld 
COlt$oHdAted lil nlnit O~T:i1PBnytm.nfl.,.~mlitnt. Fl-~~ 1~15 to 1910 this ca."!)- . 
pany mn d Ilnd milled 633.332 toM of ora yiolding $1,842,482. 
littlo loan thAn $:5 pt'!l" ton vl1t.h taUl!\f,6 a ';l)J'fAg1ng 60t. fbi on> 
eo,mo ch1ef'ly t~ the I1umboldt Gad PrOSpootllD "" tnl Iht. th~ north end 
of tll!it diotrict. It wns tref-,tcd in fA c~rt\nldo p lttllt of 600 tons 
daily oap.tl.oity. rk\(\ operation prcorod V,) bo tl. oor rll1i!111 Qnt"l until t r .. o 
I t-.l.ttor p-il"t of Hna, h.m ~U' oosta roreed a 8hutctown and t.t~ !.Aill 

.2 chtmntl~d , lon~ wi t.h lllll O(\.qp build i.nfjs . 
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!he Jnarol'Q Col'l~oU.de.tGd )..4 little l.tlOnGY ttl opa" to., 
cou-JlAl oxplO!'i\tlot\ ot t t. 'hGldinr,e, whlch included. mout of the 
productive ~und 01' the dhtr1ct. R~cOt'd~ GhOVf tht.t only 1 f'oot 
<itt c;l6T$10p!Wnt 'WfII,dQM tor ;10 ~o gO t ons Lrl.n<flc1 . Tho l"tHlult Wt\t; 
tbat l1ttll'll VMS dnno in the 1'..1¢IY of il'lVtHil1,;if.{lt:ini~ th41 lAlet ellaneo 
H111 oren whiob lad tr.o~t of thtf hone.n21t\. produot.ion in $n.rly d&ye. 
JlQ ore _. i'Ound thoro. t\.lJ m.a to be oxp1)ct.od I91no. th~ old work
ings foro a bov" "uteI' l(fVO 1 antl bad be ~T1 op~n t o 1~Q..(jr6 for tli'ty 
,.are 1a 1918. S1rlCM tht!lft only aporru:lto ~ork .·~D beon d»De \)1 
leu .. rt woritlnt O'9'Ol" tho d\DBps , OJ" by OPtl;r'tltoro with United _anm . 

l'l'O<lU4tlon. Bullotlt\ (j9<i. U. ~; . OF.,ologic&l St'll"WY,. c t vros 
.. brio! d&'sorGtIon or tl:~ AUTO.rf1 Dis~l"lot , pftgce ltl-lSO.with tllO 
t.ollcmi1'l~ r\lftU.1"ding pro;iuct ion t n i'h!~ r'COOr:J8 Ql"l1. ine07 .. ,pl td;(J) . "-I)'" 

Gording to a st.r):tc=m~nt (i£ flel1~. F'f.l.~Go e~ C':)r::1pany 1;.h{~ bttllioo I3h iPl)t)d 
tbl"O\lgh them ~ tQ 1369 had. A wluo ot $21.000.00(,)". This 10 follo·r.e4 
by " &tatOlm.JM; 8howtnr. bulllt)ll aht.pped without lneurflMG .t":rom 1.861 
to 18&9 ~til'lg to $2 .~6t;.D66.8e. OtlWrf) lOOA OJ" bafS t61mt11ar 
''Wlt)l th'4) oc.1.1iIp bAw eetb1Atud the ea.rly prot'tulltiotl nt tr<.)f.l twclw to 
ahteen mll,U.on c'..ollars. 

Ju.d~c J. s. Jnl)}.o~on , vnd.M.ng; to J03cph WCHH}Ol'l. in 1818, 
ill reply to nn inqu1ry' l'c~.rd b~ ~~ t.h(l O!'..'ffi1) , 8 !'YI){iuaU1on D€Lld % 

1IfI 'WaC 111 the (~8·.) atl"'1no o'~or fi'P j'Utl.rs, and "".t1e 
,,11 tht'J rf; pert a • 'but I ).A'4'" t"oy-gotten tho (ll\1l'ot figures. I l:£..ve no 
"oOllfH'tt1.on of th~ tUt:mnt sont by eaoh company roapeot1voly. It'y 
J"Goallo<ttlon 1a. how.~cr f too.t in th0 ~ar 1064, be;ltwo~J'l ~1.000.ooo 
Mil $8 .000.000 "Tit} rOMl~l'ded hal": thr,) o£Tico h~.ll'·6 , (uvl thl\t a!lout 
$12 ,0:>0,00) ~1tof~'i.'tht'l t ,,~~ G~n'\'; Ufl&~7 prior to t l» ~mr lBS91l . 

An. oy,mQr of ~HW or th~l Qsne.y of1'tt:.(;~ S of th~' Q~T:l.p a'b-lt tld 
tha.t ab'11.~t LII:.lf' 1'.\ ttilUcl1 QOlllH"f.I worth of' lml1 10n WIl81 handlot 
monthly through thr.t offiolS for $11>O\..lt 4tllr:.h\}~em mouths in suoo&tlGlon. 
pr.;.\li~bly irl 16~-·4. 

Th~GO t1.r;urfllG nru tlll't".lO~t i n.crediblo in spite of tl,1) large 
number of win:) in tb~ ditlt1"iet. n~d.tJ t,. ):" til " (\unps nor 8urfioln.l 
nid()1lQf.! of t.LI1l w~.wkin.r:8 ln~'lo·'t.t~ ~: h,,"! nn:' ()"tj'1d. 0$' :my lJ.l.rr,o 1:.~{mnt" 
of 01"'(.1" end it 18 vory El()rtn tn U t nO!:'lt ()[' thSJ rd.nin~; .n6 dono 
~bO'V0 ~ (tt)pth of 200 tfi' ot. 1:1tlwl" thi r:~ · ") <h ... tJtbn },0.1.1 hOM, grao.tly 
<lXaghOrt>.t~d, or tlb$ thaOI'''' "itJl.!\t; 0~oeptinn ... " lly M.eh rrtado . Oe.t.l ing 
at t hitl Cj l.t.~S ti.OJ\ frc'm ~.nflth~r t>.l':i i.~ l(l , it; 2. 0 kn. .. ,.,11n tl1'\ t t,Lo l:"~~ 'lIier~ 
Gc\"oht:etm t:l.'I:~.U.ll~.m.t ioo l"lU.h in tt:t.' digtri,ot by l~j ()4.;t mo~(t of' .t.hGr.: 
t'lt'iAll , :5 to 10 st,'l%)lns , ·th I f< rC''"et ;'.t1 stnnpfl . Xhcr t:o u:'. l nwrPor ot 
I$ttli.Clp~ b (;1 V0Il R& owr ~OO, but CI{lcour~t.s BilOW t.h(j,t tiw mUla o,p
€tJ"f)ttcd int.;0r'l~:!.twntly. SUtmpf! '<IS1'\) l.i.ght ; lind Gte.'C"..p My did not 
~J"..(:e$d 1 to 1 . 5 tone POl" et.~1. r.'''p pill' M k:l'trt'i . It VQ con.dder tho 
~rlod of ~kum I'roduet1ml to btl 10 montl'..o or- 18GZ-4. dUFl.nr; wh10h 
POT1~p1) tlO.OOO.OOO~orth of bullion miG prod'UCed, with 160 Ir\n:m.po 
em n ft."fOrtlg<!l, in oP'"JJ"lf1 btt'lU for uOO w01~klni~ cl'l~. o lOUD hinr. 226 ton4 
<tnt!y -totr 1. the totl!l.l would b~ 112.50IJ t-., .. HW 1 vd.~;h ~n ~1v'!!rli\r.o rtl
<lovcu'(j'1\ Vt~ltlQ of tale.rly SUO ~or ton . An '.1xtrtl.e't,lona r u nr: Qd fron, CO 
to e\)~t tho or,; -:::.ur..t l~~ \!'t'l C'::l':fl of ('Y.eopt.:' ')1{) 1 r;;-"1.'.du. Il!'I)M;1t.ti.cn 
t'rOt'l ~HH'.'t;Q1 1iXH":t.r:t ~(I(jOUt't~l ifl l:LJ. t lrlU.c), of t1'1 ,; pl"odll.ctton Y,1:'(; frOH 
4l. ~t.".f:.. ll ton.n:.q;:Q c t.' 1OV(11.~ l~ich/,;·. r· l.Wt"lrt:'.G(') [':r1i!.' ... 4~ th:;.n 1r)£rt l.HIlto{i Rilc';fC 0 
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· C'IImoro.l Con41tlon.. tho tcnm ot A\U"Ol'tl 10 t\b1)Ui~ TliOO 
tQot abcmt ,eo. levol •• ltuuted ncar th~ top of OM of the batn 
1'1dg&1 fJ!"8t ot the l.U,erra K~'\f".1.d.e. . T}w olh;l£\ttil ita (~OOtl , troup;h 
tb:t" In oeo6Gi ;,nnl. aOWN \lJinter 'P'euthor . 

~tal'. Is o.w.ll~bltl 1.n sh11.110'11 ;"((:,11$, mottt Qf. ~jhi.ch (\r0 dry 
in tm- late .~r following Doa8@oa of Ha;ht snowfall. Springs at 
41etano •• of 2 to 8 ~loD turn1eh ~lfl ~~t$r tOT camp use ~nd tor 
_11 milling t.tpoJ"fl.tlQno. Tl)t;ll"4!.\ 10 tl !\\i.rly lar~D flow of.' ,;nator from 
thP ProspGctUG TUll..'Wl c.t t}1O north end or +~h~ dit.1a·let, emfl tM [,, 1 
l1hl'ttC r31'\!:l.ft would do)~btlou tfl.l.pply ""uteI' for 0. ll:-.:rg(,' mill • 

.?~"er 1'rom 'bhll 1 il. " l'3 OJ' t\ ;~J 1: h:(;'! r~ll Coun~;:t fuw\~r Cozan;:.n', 16 
now beit'G 6'01e 1:1 th'!l dhtl"tct to·t t'Qtl~'Jl1,;"1.bltl rf'~ tJJ ~ fo..r .st:i1~ 1l. '\ ot~ratiori8. 
Ill.M . a l~r~ oporntor WOUld. probt".bly 0(,\ Ithl,-; to ()btu.i.n l'- 'V'ilIry low J'6to. 
Tho ltydroobotrl0 ~:noratint, plants oj' tl I' Southenl 1a<!lrto~tl Power Com
pany G.N ~o 1;040 lllil~B dis'b~nt .. 

Roadls to Thomu, artd~lXJrll ~n<1 Bod10 G.r~ tl11 iroprO'Vod eU .. rt 
l"'O!;.\da. kojjE In GOod ohn.po ~{ the cI:r,mM.I"C i1:.reopt in wlnt~r wh.:>n th<l-JY ~..l2t 
ba ko l*, open b;:r teams Or tl"tlotors (iurt ;-'G OCNeru ut:orr,iB. 

~Ol~l~l. eondlt1ons.,. No dctfdlod Gtudy ot tho ';;QolOt~y ot 
this a r oo ,~S cv 1" DO tf,C 'tlt.'.do . 1'116 dooaription 1n th ") (h:()loi;lo~l Sur
w)" fJuUo'b in rehr red to tlbO'W. W!l.1S b:J.t.iod on ~ f'h! 1d v hit oi' only 
tb"o tlt\y~, an.1 !s ncsoo5Mrlly lnconploto . 

1'h~produot1ft toroation 1.& (l \"Ql.cr.~nic !'l0\<1, or €l;.l:t'iuG of 
.flows,. ol£\I.~G(id as le··!to or t>ndtHJ1.tc P',}l"Phyry, hf.l.\'ll~ !l l'1101'ln thieknosG 
of fl110\lt 00:1 tc~t. !t 1$ ilY\;;ruilod :t.nd ct;'~1p.od 1>1 rhyoUt.:t . l'.h1t::l1 is 
11.1ppOe6d to ~ of T1(>e.rly th: G~3,:IDt') porlod nG tl'W q'~rt;8 v,dna . Tho 
I n'&0Gt rlQ \~ h bMH\lt 'from Au~:rn O'l:"li t('l' north or tho<'> of.np .. whiQh oCJ'Vera 
th~ p~oducti~ to~tion. 

T~vcln e~C'n b (\\X001'tlont~1, in tho nl.tnhN· 8'/)01"1 on outcrop, 
thc1.r o::mtll'l\ilty, n.nd t! '!: It!rt;~ t.:n;:;\unt ci' qunrtr. wM.oh t}'fJY CHl.J"M/. The 
known produotivo f:ll"1)f\ 15 tVtO niter;) lone 1,y "1; tln~: ~nd a t.'l.UU f:.nd 6 he.lt 
wld.6. lfUllin whio h C\J"O 14 ~~,o.Jor ~~ i ns r 0:- v·. ~ In synt~r..13 . ~I:ld tJ:.s t"nni~l(l 
frot:! t1 £(3\;)' i noh;::('J 'b, 80 .i.'Qot, Ol·~:-orl;: , ir. tiw ~:U\ .tl)":l l !lt ~~,nd t.h ., .~ OI.':!(.'rc; 1&.1 .. 
nt tho l'l0r't ~, (.\lid tlo·J·:. h ends of tho dinudd;. r'~'; ~P<'lottv<:) ly. 

"'" 'li.j.. ., . 11 "'. ~ a-..., '" :l.~l di ~u(~ pNW.~ nr; ~u.rl. .. Xt; t\ ~. ' • . ~ .. ) ~Q vi) \l()i::r~'U$ .. : • •• 'N ., A 1m 
to th\;~ f)CItt\;'h(]c. ~t. £xcoptll.m:; l~rn tho l'l~o'jp"""~,,u~ ~llyi !~\ltl)oldi:; , dipping 
eo dt)t;r ~oG north. t\nd th$-) .B~;lel-all~n "!~n(Hcc.l ntrikin" If. 10 t1l)Z1"OEH! : ., 
etandinu; nl'.mrly vertioal. 

1'h' ):\umtJ~r of 6';,~11h~ l' '\r( ins ir- vc.y l:'.u."' [-;c,, # VI ?"I". in fWX>lO 10-
Qt1liti ~;u t.lviy j'orm oxtu ~lsbtf3 litrinr,er Z1)noc >:l'!lioh nrw prooouly too lmI 
Ut,dc, ovor G"Gt wldtba, to M\'3 ft"ttl-llI.otOtl IAtt~:itl(Jn in t}lil) oaJ"ly 
p$;riod of pro5~O~1n.g . but whleh t::Vbr1t Invcsttr;nt1.cn with th0 proaont 
pr100 of gold. . 

The origin of thl) vdnu ~pn~t!~r!3 l"ei\'H"ublo to n p01"10<1 of 
~r;!i 1 ollet;·i.'i"fl)n of-th7;~Git;~ porphyrJ by f;lU101nufl l1~lut.i?nG . 
p08sib1:v neooTIlp1ny1n~ the' 0nNuion of. ttu rhyolibl . The·rf;l J'i.!t~y &14;0 
haw been a l atel- dmIDwo.l"-d ooneontrflt1on or qU\n1a~ w~. th enriohr00nt of 
tho ~tellio cor.l'tOtlt of t ho oro ebooto non%" the GurfnOG • 

... 4 ... 



~ twtoal "win cUkGa". 1'onntng (LIJ the In.;t phluto ot mptlo 
ditfel'Gnt1t~tlon; Mod 'Vttry tllUob 11.100 ()'t.her 1ntru$1vElI lN~I5SOS. This 
tbQory h.W1"8 th$ probtl.bUity of perahtollr.toe to oonddElnbl(~ dopth. 
1.8 it is dH"f1oult to i.rna!;1no c. d1ke (i()v\J~l t}'lOuse.nd ft!Clt lonr. 
e.s exposed 0.'11 outoroP. dh~pp"!lJ'ln.:,,: nnl;h·t:l ly wi.thin thNO Or .four 
hundr~d re~t Qr loas. 

T~re 1s no ob..,toua U~ol"flt1ct9.1 r I?J6 tIJOD .hy th0 'VCline at 
thia arCtl thould not enfllnd muoh dAU%P0 l:" s.nd t'lontinu¢' t.o be Pl°oduot1w 
"11 below tho ~tont l1r.'t1:ta ot t1XFlorr.tt1~n t."l m'fl.t ptlrt.8 of tho 
dltrbr!..et~ 

l'~ lI'Wtt.'. l ool.1tilnt 01" i~ht) "1~1nn V":;d .. (,~ r.'!~l:ilv w1thi.!~ 
,...".I...-.................... ~-.-.-...-. .... •• 

obert disul.noca . Au of thll) qU.<;l.rt:.z CI!.rn;:'~ mnne 1.:'011 u.nd 6ilwr. 
tleoordintto Spurr. b\tt, th6 hlr.h ~l"'f.\ d(;) on~~l V1;)1"O looalized G.long 
l1sn'i)W l$ctlQQS on ~:J .. tl'l0r '{Jl';.ll . or ooor.'lobn.kUy to',~~d. tile; ~dlG 
of the win. Ewuwlthln the~~ 11m! ta it ep~J.rn to )l!i.V~ ~!)n en 
erratlo or "pockot,- ooourrenoo for tho tt:ORt ~lrt. thouCh one rn
two ot tho very rio.h otopo~ WQ'.IN "wid('.l (mouchto swint, e. \~~on", 
t1c~ordlng to 000 of t:}.,; ~ino f,\l:r)or1nt;.)n~.knt.fl ()t th{: Honnrum. dlS.j'"C .. 

It 13 probablo thst l.ruch of t:.lw o~ l~mned i n th() ~&rl1' 
period c~rl'"hd over $100 4 t;on i~ (:t> l(! ';;.nd silv.vr . 'i'll(, n~4",:, ... holdt 
und Prospeotus, f'II.ult~~ 81.1'ot1~n8 of tt,c' tW'!l'~ ,'\IJin. ~,.It!ra lUIf r )"&.dQ 
G:vu~g1ng 1080 tbnn 0.2 08. gold p0r t~o, t!l',d rarttl.: I$hCl~l.nr; !:JEll!)
pl~e exoo~dlng one ounG~. 

1'00 rnt10 of craie:! to ed.l'''·c,., by w~ 1g.ht V!ilr!tle frmn 1:2 a.t 
the north end of tM district to 1:'36 to ~{5 (Spurr) at tl\66-outh etld. 
It ts not known it th1s var1ntton in ch.to t.o dit!~rt:not'\G In tb$ 
origin!).l eont<tnt of th~, , ... ~inG or to 2('Q¢I'lt\€:.ry· oono()lltl"'fit lon of.' tl.i¢ 
r,,~.rt;~ is. 1'hGrt.~ iG n"c.rly :a thou3~\.n<l f\1c t d1.ftl!)r1Jflo*-' in e lava. tiol'1 
bt'itwcon outlJrop~ in ttle t'WO 1.ocaU·tbs. 

, Fnult~K. Ono major ft\ult hQ8 ba(ln recobY\i.n(td, knO\"m Glll 
tho Iiu.n:bOId't 'ult, hnving 9. ctr1ko Uo . (;0 to SO degre~lfl W., d1Pl?inC 
It ~ply. and with!\. MTbontlP4l dhpl.t.ce~nt of ovor 600 teet. It 
be48 ottS0t the I'rQC?G(Jt.UDltnrl ust Cllf!ne~ ~'G>ing to thn n(»). .. t;h fTorn 
tho nwnbQld"~ t!-nr! Hen l Dol l:~nt':l . w1:1ch e r (:' Pl" .. H;u,":~.bl:r Hv:,ir r~t;pw-ot
iTI) oont1!'\~J1"t1."m;') 01.\ttt "'f' tl ) h~ult. 5'r.t' jjtl:-:':bol(~t F~H~ lt np~'~r6 to 
00 tho lWst prQ!·u:l~nt or 0. $1I):d.os of l';"')l'i; ~r lO~liI p~:;' Nllel i>nulta, 
rand onl.y d(lu 1100. rlt\.tdy m~d t';r"pJ:l lll l~ 'l~i!.l ;;~::)W til<:; f.'.i' f-.lc t of ~~ho 
cnt1l'i1 a:rn".;':lTJ. l~Jlny tl1.n~r rtlult~ f.l.nJ 0Hp~ fl ro t; ,,) 00 !i"HHl in t.r~ old 
workinr.a on t!:'1.,1 Last Cl~;n.oo nUl, and. tt,~ r~l'ort~ of Qxplol"fitlon ~:orl: 
hy tht) ltu,rt)re\ ConooHw\tt'd ro.r~~r to l'n'.l1t.tnc; 'lhLeh 1nt~J·f¢1"·od wIth 
tho Mnr\~ h for ort} i n tho nU .. r;l~O l <1t t.n.:;. ,~u:llu t.n. 'V'P.1.lllJ . 

Tho solu.t1on ot too wrlQUS l'aulto, os.p~olnlly in tho 
flh1.~o.da!' atop!) n"~ of w.st Oltlnco ~.nd l 'id1.l.o llill, wO\lld 300m 
t.o offor aXt)~ptlr:mal pOBtlioilit1en ot f1nr11~ twlf OT'0 bOOlon l' 

Vine l)ov~~nt . Tlw oo.rlit'.19t work aOMbtfJd ot fI,~tto 
$tl!~rt~d rn tho V01ii' oU~uorOl'l9, fr~ wh1(Jh (ltol'inr: r:-ocoedeil e.s noon 
am ore 'fJt.lG r~. In t!xot .. ~oo \:' 1~1(J ~1~1fst ')nd o(:;h(1r of' toh" u...~t 



OMl'I.OO ~in GyG'ter.l, "~lOW OtOJ)CB whlch W0l"O ~vidently st~rtod 8.tJ 

opon outs lrl:thwt 'Bl'\Y I"CJgul..1.l" ere,£'t; dn'ld.nl,';. ThO" 'VIaQ "n~ry little 
oJ"OO$oattlng in the couroo of tlll.s l'I'.1ni.nr.;,-onOG f.~ "piy ohootti VJrI." 
round ~ it ml.l$ rQl10\$~Hi to 1 to 11m! tf..1 nml rr.ll1J)~t no doad work \'fllG dOO0 

ettbol' 1n thlll wall.s Qr m.lon& bo.rron pnrto or thG Yt)in. 

The next step •• to drivo ttmnols, eUho!'" tor mMl~tlon 
~t oru tJ"'<m OJd.stlag .topea 0,. lcnOl.'m ore ~hoot •• OJ' as vork by 
fltunnel oo.n1es" ""' tm primry purpo90 of oell1ne G~s. antl 
Inold0,nt~.111 to look tor ttbl1ndn 'ft1na. Thi8 £lOOOuntO tOJ~ tho blot 
tmt SQ'me of tho most I~odl.le\tlv(! W"'und W!:'. 13 1'I,ot a(}aquntdy crose
out, oi'!::,oor by th6 tun!1~ 16 thoWJ01V'(>s 01" by bMHlC'ht:lG. 

A "till lnt(')r I.)'ti".i~ ym!:1 t: 1 H~ :d,nldn: of dou;:>tl!" 0lflrtll t 
such fl., thu llw:tbuldt, Jun tAt.;o, ~.nd ~,ni~. T.h<9~t) 'W~1]"~ W'o 11 e.'WtI.y tram 
tm 'rJt);t prGd\lotb-e B"fl nrvl o!Xln@d 10"10;(' gl'Rd~ ,mtc:l r'ls.l, whioh could. 
no't; be profitably wol"kO'-(l, ~xoopt for ~ e;:r1111 l.lO(~y of' ore 1)'1 th~ DJrant. 

!M ~i$6pC'J.t 6hart tn the d. htr1ot:, tho 900 r.oO'~ Rf.lo.l Otilt l 
l<'bnto; mdc no produot i ,.,n ,~ tel l:b.t'>tI tr.: tVl rc~oorl. of nny oono 1 us,! YO 

It\t&re.l $xploratiem f'r(y~ it .. thr.mrh it; 1.t'll d~f;;) b') H,')~ Al..'r'aa ()f bOMMI1 
P1-oUuot1on. D1ff1oultbtl · J.t; ll w~~bll '" f),rld tl. lspt1 ruf,f)n nt' f'U!\t~S by the 
1"nr,liE11 compt\tly SU~I\f' t~ h0."ro I)~~n t;t~ ~ e '\ \II' I'S of fr:..llur6 th0TO. 

rho last ~ytSt0''tIl\t:io ~o1''V'01o::mant 'fYT.l. 8 ~()M by th~ l!\U"cra. 
ConooUd:ltcd, Ilnd QQns1~tt)d of r:cvt' rc·.l th\)uvll'lnd tlCl'ot ot he,ule..ge 
tunnol. o?,~1n~ bo lOll r.rade '\7'01U$ 1r. the north rn flootion, t.):J;Q 
Humboldt &.n\! l'rOt~ohuJ, ~rnd r () ',~htnc tL. ·J\U11o.t~t t.t. lone 1~'ay h'Ot} 
the ef!ntrtt l :produet1V1!1 t\.~l . Th1:; Y'n-itol'" 1Vtl'} p.<:rt~ he~ln fibl~ t.o lea rn 
t.ll.O extent of tl~ Y.,Iork on thi~ Juniata /I bat i t sf,tm~.s not to rove beon 
ext .. mo1v,., flt'i 11:; ,'ItIl.$ c~rs·ltld out oh.tefly cl,Il·1ng t ~1 lAst, :reat" of 
tho C0:7,y' ny's operation. One branch or tho ht~ulr!1.~ tunn.~l I'tlS 
hllJa4Dd toward l..A\8t CreMe 11111 And th:) ~al Dol l.:onte shAft. but 
it b not known hmr h.r It wae drl n in thld dll"Ootlon. It it 11 
truo tbn.t the en 4.poelte e,re tUl1um!;1611y eh411Q'.'t '''ftC tWO. th10 
tW'\.'('j€ll l find itA 'n\r!cYU3 brs:nQhol, nt depth "t 400 fllot or m # arc 
\'roll 'bolO?{ t.ho produotivo horbon, «\'0<1 <:)f little '1861 toY" (J,t..-p1.c)J1!Itlan 
purpooos. 

III GtJttr,ine "'P, it my be t.mid tl*,t. too etmtrol and nortih
(!\J'n p&rts of thu d1rstrlot h~VQ had d~~v,(l lopr;\(mt'r;ork VJ'?l ll started 
,but n~r ocrri~d to !l c t.:m.t'l lusiw poblt . "7hU", t;h(~ eO\lhhorrl 1l'nd or 
tlw !'.tr ee hc,o n~~r t><!tMl o.de~UAt~ 17 tJ!xrlorltll~ fn~O(~!,t~ (~l~ to tho tlca roh 
.f'Ql" J'ioh pO<J?:ct:J nt 01' n.~Mr ~Hl.rfn(')o .. 

;.vnllEl.,bl0 ())otJ. 'l'Mr>.l 18 a lL~it(,d tonl::9'E7) I')ll t}ltJ Qld 
dump; ,']}iI"o11 my n3'Ot be pro£1tnbliT Mndled. hut it iB doubtful if 
t.hh nould towl 150,000 t,O'l'IG Cfll'ry!~~, 0.15 O'UJ'\CJ. 01" oft1" rot' the 
entlrll) dbtrlot. 

I n the 1hUlloolttt (l,r-A Y't'O!',!,0 CtUf! vo:rkln i',~s it I\pp~l'~r~ from 
n(!;,ur':)s i n {';1),s !'n',!,,,, .. ),l roport3 or t:l fl' '\ltri)1~~ Ct:m~!)H<tc.ttb(~, th~1..t 

th.,ro rror~ 'td't ,,~bilf.H:m 00t0~{) 11)1'1 V»,o(J{) t,~ ~', ,,,, o ~· CM'ld~ ym&.-
n(~ i n, 1 U10 I OJ' ~1)aut 0.17 mm:.:ws role. p, r t" n, wor ·th !10'Jl1 fl?pt"oxi
uv;.+';oly ~G . :)O . Little t,\ l';~()'0)1 M~ to th;; ,:h .. t; y., U !l of location , or 



'-

a-,ailabl1ity, _oept that it i o p-.bovo t.h() hp.\ult.\ t~ l ovol, ruvl 
dOllbt;1t"S8 tn::ludeo thtl o:lct;<:rnzionSl !)f 3tOpoll ·.1ior~:~d in Hlla~ 
tl.long with the, ground betwe em tl1~ le .... 01 'md t.h~ first fiublevol 
abO"". In6pcot 1.on at ouoh CUilClty plato os €lr·o ~.n U&l bl\) , r.Ut;{Jtsto 
that it mi ght bo pMu!blo t ,o add l:'.nt or ittlly t o the tOru-Ifl.~ flf,\U"ltS 
gi'"f01'l al)ove. in vl~ 01 thtl> present pd.co ot cold. It l/Gulc1 not 
bet d1ft1.owt to llake a rovb~d 6stilmte by t!l\lr'V(ty1nl.t thl) sub-
10'fU1e n..'ld stope. 1.\1 far !\. they are noccs tllbb now, usln.g the 
old B.80 y plnte. Thh 1'IOu1d rt>qulro rtrot olol1nlnr, t.")U~ ~lrtG o.t' 
th(t ttrOGscn.at tunnel .. which if; pr(,')U€l h l~r ol{)(~(1Id wb~'rt) fo.\~ltB Wll,ro 

Gnoo'l.Ultered. 

'i'rul! l\.wre.gt:t U;l'ti. (tn it p!'(')h!:dL,ly Ev'~ ' .. \~whtd:; b ~ ln.!I';' tnr, t l'7 .... ,lln
tQlncd in the 19].E-'ltl opt>rt'lt'itlng, Q S th~' u.nsay pInt ('!If tV!! t'Qn
nel lc:>Yt'll. Dhaws th1".~ O~9GQt.\t8 wh10h o.y."' rr.l(~iI O.1~4 OUn.o.~3 gold 
pel" tOll, worth 02.68 at ~2o/()J. ... ~4.69 n,t f;35/ot. tflw &.Wf"£L&O 

width 18 50 het and th~ kn09m. length of thll) ore choat 1.0 500 t eet . 
Addltional or'Otu,outtin~ '\1ould be advltJ!l\blo t.o dt!tfa~m1n" pal5siblo 
extel1s1ono ot the Orr,s tthoot .. 1. .. I1"i f!,lllC t;o c hoek tlP on ;Y)lla1bl~ 
pnm1l61 ore ehootlt in thn wnllu . It w(")ult1 b~ tfr! ~'r to profJ~Qt 
bolO\\f tho lovel to a dGpth of 20() t'f}('!t ~)~ . drtlUnc l 'ro.l.':l Qxht1ng 
crosscuts. Tlwonly ~l..Tlot"At1'm. ~)~ l (~w t;htn 1('; ';'1.1 1 i ~ nfdd to l~ve 
ht.i <Jm l! t t:i.o:(; t'l 'r.mll ou:t to't'i/t\rd tho otlGt: Hd t of' tM 01"0 Gh:~t .. or 
ooy""sd it .. 

The itmortlilMtJ of oro in $l~tlt: ion t;hs~ HIJJl'l.1Jol dt Yflin is 
not €IDot.1th to ~J"!"'6.1lt. thu or n.ot.i.on ;"'r (1 neT' mill.; b\.Tt in com eo. 
tbn wlt~ tbll QP()M~1;i r.ml!l fllsI!JW~l'r.l ~.n t; ~l (' dlot%"!,at , i t i r. tl'f)tth 
e-onsidcl"fJtion . 

~.~ l"1t Ol"C(I. Thrt.r~ t:J n) inf'or~ :~lt.1 on ,~t hr.,nd on wMoh 
to b(L t! ~ Ml o.stfT.'l'T.;-ot' pl)se1blit tonn~'r,o t'rcml nn OI)I!ln 0 tt; oporation, 
but th(~T0 tlI.A tvo acotil>Nl 01' tho lADt Ollf.I.nQO !IUl l.l NB. whioh 
ought t o be imrootif,ftted. OM of th~ 130 !""- tho HM '.:If t,~,1) 'ldo 
l!fest-!.e.st Coone" ~in 8~~t~~1l1 . toC:'!th'u ' ",tt}) th~ E~':fll DI:") l ).'01'lte 
~1n os-st of the HUmbol dt Fault;. Th~f!.t) Y~ 1.ne ~H 35 t.o 50 f00t 
in. width, t~1\..1 t1. 1n$': horsft tl or :-"; .!.!\ 'J l"1'.lil'!PU oount r:' Tonk, end. ~G 
thtt'~f dip fmtl~,. 25 to 35 d~V'I'1~s, th·,~r e nuld. t:e .-Jf.w:r.e<! by j.'OlIer 
el1O"rol # or l)n ntl1 hol ~-' $ t o t.}l!t old hrn;~lf) ~ tu!P~.\~ (n:'Jt tho l->rou
~otUlJ TUl'ln(al) . It w()'~l (l nO~I ~l n C?'t\'lT-'?:. l'""l th"(.) ly m':'t.dl (}u:t;.l t1y to 
start ~UOll r .. oporottr.m, 11' f )!~:m1 'vd:ir) ." 1' :il rl'fnlt r H: • . \ ~ t hp., (:M).rly 
"f;'Orl!: did not inelud4'J 1'l~'!lt ("'1t~ t; io oro~ ()c tlH: ln",: f l f' th-::lO "",d,nn 1l'l 
whioh t hor ., !ll'"(~ s(,vorAl tl pay fltl'ti"\ksll 1)~'tYlc "l"l \I~" .l! ~ , 1trH1 poss lblo 
p6l"#}.llo l '\1td.nn bf~yond t.",;'l reeor.:,nit:<Jd V.ln11 1.1 . tt 10 ,·er,.. n~r.l"bl(~ to 
eX1'~t th:;.'!; th;!· r-or.n -lo "}r ~r."J n pH, OJ'n r:ri ,·: ,t · 130 rnf.or1f:·, lly l M N s a
od hy ooonoi;:m~~ l " p.."Y.)K'otA of hi r.~b f';X"t:-,r,v , ~:nc.l. ouc h :ri.~'htn- !!ltl(}ot s 
could t hnn l)(') f(')ll~(Hl h :r. low t;h«:\ Hr::U:. ~ 0.f ~jx:\n el.rt; '.7Qrk .. or N Flolwd 
~ b~107f .. 

Anotht; r SOOt1011 wOrth;1 ct' dctn lla d gtl1<~y f.Ull l ~!':\'f:a?lin~. 
b 1.tout~-roGt o.f th" J))l 1~myt;~ t.;b('. t~t. !k~ !"'n. for tl wt(lt h I,,>f' ~O() to 
~iOt) .ft·,t;: -t;. or .'11')~, t h 'l"t'l 1 t~ fl. lIGt.J"!. n ~· r.' :-, ~')W, )I "ti ..... , t"'~ l ~_ :·H'\+_ ~ '·,'·t ~ .[' t;ho 
~)(,H" t');yTy, lr ludlnr: RO:~_!~ If' T'~ '' 'V"';" tr.:.: ·l ~ l .""·: ,rwt' \~ ~ tn . Ii i!~ ~Jf.: }· 1y (! "t:!-'T1. 
l'}Ji s r:ro\ ln 1:0. (1 l\?pl1\runt ly not bt~f'm nr '') .~[lou1; fro!':\ £\ 71:r o.f' t h0 
tU1.lM lo in tho ~io'lnlty , bU'h it It;rmltl o:'lly r ('}"'Jira II [' iii " lJundr()d 
r~~ f)t of 1l1·cmstlutting; t l"omtlYl !}(l'!.\rt;:Jct one to pro$pu{Jt Q blook 00') 



· f~f)t 11. lttnGt~ by 300 teot:. norons, v:hieh T\;ay yield n lo.rce tonnn~ 
of low r,rad,Q mtorit:tl. Thin ('~rol!l. oOI.tld b~ y~orkdl ",,(try onoaply by 
ald3 hill op~n out. 

FutuN or tho D1etrlot. In tlll.,) 'i:1Ylt(\lT' 8 opinion tho 
Aurora nlotiJAt of tor .. oxooIi~nt opportun1tl<UJ for ln1n1n~ oxplor
atlon. Even it 1t 18 C\dlD1tted trnlt th .. d0posita flro Ukolyto be 
11m1tod in dGpth. thoro is a v.ry largo aNfl tM.t hn6 had little 
work dOM on it Ginoo enrly do.ytil. n~ fG.ult1nr- in tho bONlMG. 
·stope looality on lAst Chnllco Hill r:nk",e it n l 'G".D&t oorttlin thnt 
tl10 l'Io1d t1m0rs" did not .rind nil the 1"10h ore Bhoota . 

ThOTG is no GOJd TOfl.BOn for tLo lit'! t;p..ti m or oro bQdlos 
nt IIlltl'!.t dopth. 11w produotlVfJ t'OrtrlH,!on b known to be 1300 tout 
4;;]01'1 at llla st. TM mirk~rG.lbaulon is att'Ol'lc.;. . tl.)-lO. tho volns f4rO ex
Qeptlo~lly p$.raistunt a.long the tltri.(;;e. In othmr nr<M.l8 of Tel"tln.ry 
volc!lnioo floptho of 000 to 1000 feet ~.J"l9 ooonon, {mel in sowre.l 
c1istl"lot& tho Umit he,,, ~(ln Q lOGe to 2000 fe0t. It clacG not nG01il 
logiev. l to aliHH.Un3 thf1.t tlU ,\urOrf'4 200 fQ~A: l:'.1lat. lIo UI3(!0pted fiS tro 
llL"it t'lHh d(lpth. It 16 I'I r<l likoly th··.t sr;n."lG o t'mdi ti~ll of' tro f':mlt
tnit Or flnt i'!\!.'"e or. orC) shoota, not u.ru.1er$tood in 't;h f) ~~ . .rly peTted 
Qf' hnpht'l.lftrd dawlo?!1'lont _ oboou];'"(~d. t }",,) dC.'l;m'l'In.y!1 axb:"1wian of ti1!l 
,.10n orCG in t~, tUde West -!.A%rt Coom~o-i,211 i:orll,Cl vn1n t'lyste;m. wi:ich 
'WaS the most prootlot1ft tn tho distriot. 

, 
Anotl cr dowlopwnt Qt~noe h to bo found :In SOi'M of the 

bl, qU1!lrtz w1."'W, ~oh all the;: iS SlJl.l)rnldn"'l~r;i diO!l.l.. Thla vain lrnY bo 
traced GQwrnl thClus.."\M to&t with wid.tho of 30 {;o flO re~t on out
orop. Thoro \!t:'ll en ~,otb'l'\ elonr6h tor hic:h O"·H.'l.ril !:11.h"q}l' oro in tlllll1 
poriod follO";Tin{!: dboov..,J-Y, f~vldonoetl 1.);/ ;vtn~T pH;~ nn 1 open outo. 
l\~o or thri:O tunr.(}b we!"", drivQ'l' to cuI, tl:f;'1 vein ~:.t df.·pth. but:. en
d.«ntly tho hith valu<13 ~i'l<~r~ aM;ttorQ)o' , or l~G}d.ng , tho V.aill l"11ltor1al 
_0 mrd. and tho abQ of th~ v01n alone rsqu1red !1lUch work to 0lxm 
it oomJ.)l&tely. This'lltorle WI nfJ'vor onrriod. out. 

Conalus1onQ. },eout or tM search rOT \'\i')'i7 r.'linO$ tn tho 
~ estern tIel,! l:::\& oon6inwd 01' rcmHn{]! (,P.t pUnC of 01.<1 wor'~.lnr:a3. 
If new 01'0 bo{UaG t.l~ to ho found it \~'ill onl:l 00 as 0. ro~ult of' 
openinG notr r.;round. 

TliO Aururu d1str~.ot orrore (), /:00'-) ahr nee tor 1;.hiG type 
of work . It 1106 M oxoe1l0nt raoord of hiGh ~do produotion, old 
work1nr.;o UrG ~1ro~ ulxn-e til~ wat~r l~nl'e1 ~ a:'l,"~ t'i.I'tJ ('iithor open 
or l1J!1Y lXt entored with Bl'l1Jl.ll QutULy J r,lvlnr, f:"J!.ny polntl3 frO!<l \'41<1611 
prop1tll"'ly plnnnad l'l(!iW work lm.ty bo stf,).rl~d .".,itl.¥)ul.: d,(Il!\y. nRt~r and 
PQW"1" fl}'"e t:.Vtlile.hl~ without; in.ou:rril~; l orcc; oxpond1t\lNC 0 

It will be po.alble to dotorm1n~ q,uiokly and Q~ all(tht 
¢ost wb:at tl'.e best ehanac8 are. 8M to V'Cllr1!'y tllOT'..l.: .reAdily. cta.rt1n& 
oporatlor\S on tl. small acsle and. u.lt~tol1 bul1d1.."le up an 1mpof"tnnt 
dl.triot ont~TprloG. 

(Or1gtm~1 slCnlld) J. 11. Fnrrol!' 
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em mum ClAIm . 

tmllEll omON TO A • . 1'. SCOft t ESQ •• 

AI agreed with Walter Sol~nt Esq •• O\U' Mr. Sydnoy 

ll. &11 .m.dc bat"en OotOMJ" Oth and 14th, 1956 e. reoonnAiso1l.ntJ.e 

ot tho 0" deposits 01 the. Jl1·1nlng oat'IP at A.urora. Newda. 

Dua to oortaln ooruUt1.ons ot 'bha option o'xlstlnl dUll'1»g the 

«D1UDld:;len. it had to be .oomplcted prler to Ootober 10th. 

i'aw ot th. work1nga ()f the h:mouo 01(1 Cf-'DW nl"C) cpom 

btltI Mr. DaU bl14 MOO!D to Ule mps Qhd eun-,pl1.ng resulte ot 

lb". A. w. Stlo .. ,.. pGFby. wro la4 beon ommtJrl.ng ttw 418-

tl"iet f'toa' July to CoW"J", 1136. & waa 0.110 tortUEmte bt. 

loJaving dur1Jlt; his examlDlltion tbt "Xpm gul4anoe ot lir .. Jobl 

J. Uouan, one of U:-. Stickney·e aaolatn.nte, who vae htd.U,e.r 

CONCLt1S lOIS I • 

the fP"OUl'lt1 u.nder opttlon 1ft tho .Aurora otUl2p it v1".,.... 

o~1y devqtlopod would probably rzonnt at no wry d1ll1n~.ut 

Mur<t dl\tlfi thD ~ tlon 01 e. lOO-ton tdll to oporaoo on mdlum 

undo COld ore <$8 - e9 POl'" tcm). ruB ore abould. S,b0l:1 a pro

tit of trOSll t)1.00 to $2 .00 1)CJ" 'ton. 'i'l¥lre rAl'O in eorta.1n old 

wQl"lr1n«s SOlD T,ooo tons ot In.dlontet\ oro (tvcl"llgin.g about 

te.IS, hioh oou14 be opened up tor mining at ao proh1blti ... 

oat. · The onpltal qpendlturo roquirod tor the ()nt~7pS"1eo OIl 

a loo-ton bn.sis would bo (t.bcnlt $240,000. To repG.Y sueh _ S\1l'!. 

would "qui" about 4 yonra' 01')El)"f.'ltlo1\ of a lOO-ton mill. SuCh 



" Ute to' ~bo properly 4008 aot 8e !mpostlblo but 1t is not be

ll~d pl"O~ble tbnt OMUgh .f'\art}wr ore v .. l11 be dow loped to t'urA

tah profits ca'mOOuwo.to 'With tlb) risk 1.!rrolvwd. This oopo016.11" 

u tl» oro bodi08 appear to beoomo AOl1-ocmnol"ol$l at zoole.tlwly 

.hallow deptba. the tU!p at one time ie "portod to mvo prod:uoe4 

bcmttnaa ()ZOf) but Guoh 0'J"0 ~dle" W$J"e probably emall Emd it 10 b0-

11~4 tmt the old tWero touwl tlw ~jOl"ity of then. ~ till'» t~ 

t ,bH, hoaewr. tho laolullon ot nob stTof.\ka of oro would doubtle8S 

1Vr a 4ay or two re.l" tm mill _48 abo"" that mDntiOQfut above. 

%It .~ ... c10 not :te.l tM.t tM profits likel,. to be mi. 

Wlf'J'tmt :rleldl1&} ce.pltn.l in J;Q.rtiolp.'ltl~ in t:m elltGrprise. 

IOCA?I01 Ali!} RC)J~Dnm • 
• • T. r "I I 

,J4Io. A. )a.soott owns thr~ th~ AUf'Ol"Q United y,1n&o 001"

pol"fl.tlon Po larll:O &\rOil in. tho nQrth rid. x\o:rth~ost pQrt ot tllt1 camp and 

Me tmdc,r Opt10i1 tho pY'O~1"tll)s of tl)!.l Aurora. COY:ls('}ll<1.':ltvd l!.1noa Coc

pony in tho oent"l pn.rt of th.e dlatrlct. Tho ftrt;t group M& prodUQ .. 

• 4 little ore but boluded in too lQtter V)"oup a.ro 1:lOIJt or the bettor 

known Jt4nt'lo of tl", d1etrlot. l!r . Seottts "J"1~1 option "q~d Q 

ca81~ pnywmt of $:50,000 on 01" ootore Oot.':>OOl" lath. 19:5G, if the optlotl 

\\12.$ o,,~1Q$d: et, Et ltate-r d&to tlw. total pt:4ymtu·rt;o \from to ina"fllllO. 

'i'hie ovtlon-as. l".cv.n:rwr, extc!~~d during t}1fJ ol!illJi:dmtion w1th no in ... 

Tho go.14 orunp of Aur~ ~'.\I!l dlsc(twMld in 1360 and by 1864 

·It we 'fJ.t\1d to lw.vo hod Q. populo.tlotl or 10,000 (19Z0 , 0 01" 9) . Its 

-2-



....... 1fU11y to d£.moo ot tho .... ~ Ni4dltt HUl 

elo.1ma ~ 18$1 to 1898. A Bubeldlary or tho Gold.t'14!114 Conseli

d&t.cd M1n1rlg CCJq,J8ny, tho A\U"(JrtA Coneolldt'1.tod lU.n08 C{i-m~ny. opor

ate' tiL hr;e 8.J'OfA 1n the oentn.l pt.\l"t ot tho ormp trom. JulY' I, 1914 

to Oetobor f 1918. An &"e. to keep Q 600-ton mill 1n on reoultG4 

1ft ?Weh lnjudtct.ous tdn1ng o.nd the trG&tlOOnt or weh oountry rook 

and tho enterprise tal1od, n i\\11ure, abc in :plrt ltt bast, doubt

lese due to lnbor 41trtoultbs durinr. the Yiarld K'UF period . During 

the ~ yo~:r/!l thor$ "ret milled 591,202 tGnIIJ I\wraging $3 .86 per 

ta, tho avera. dally Jdllin& J"tlte when tl~ plAnt opGl"flted be1ntJ 

4S0tone • '1'h1.e group ot clo.1_ tOJ'Wl the oonto!" e.row'ld vthie h the 

,"sent enterpr:1tati tu bullt. 1'1')6 in(u'cnGo CIt thG price ¢ goU 

hom $20.0'1 to t:sfJ 8B 0UtlM naturally tJ't}.utonne same wute err 20 

JOa" agO into ON. 

noool'ds of the o~'sproduot1on are incomplete but it 

w...a largo. l~ 11$ ~go & Co. roport t ilt:, t" thoy ship~ out hom tho 

ctUt'\P up to 1800 bullion to tl wluo o£ ;j21,OOO,OOO. So~. of tIle 

wori:1ngD nre exton lv. t)GU~b. ,hallow and the cent"l pa.rt at tho 

Gamp 18 pot-bolG4 wit), innUJlllClrable emU holoo, ,han. open-outs 

and tunno 1m • 

OPLl~AT:mG CON DITIONS , , . -.......-. 

J\.UN)J'U 41str!et is oituatud in an ~lQvntod d$sort region 

C)ons1et1~ of rnther gently sloping hills and. rldgom cut by challow 

.Uoy'$. l.o\WJ" pouts 1n tlw ciS.strict E\.r0 abOUt '7,400 fOf}\ above 

8e& 1~1 and. tb! higher, 6.'00 toot. t)>> oUmto 1s deUr,bbtul in 

tho apring, SUD'BGl' m.nd tnll. althouGh dur1ng G~ tou:r vrintBf" rroutll:J 

snarl is J'tDportQd to bG heavy. 



, 
Tb& hW. "'" covorod b;{ sane bnlsh c.nd a epG.rso growth of 

pall true4 or tho plno family. Wood qru1toble for moo timbo!' 10 lOoQld.n,g. 

The lItillD lh*e.\tn tunnol 1s ",ported to -.ko about 4r6 gf.l.Uons a 

mlDUto aM Fallon .prlnge cnather 16 gal.lons. Thoreb onough -.ter top 

a smll cyanide ll'l111 and tor tho population depoMent thereon. 

Rattos nre l'l1.Gh, but throu~ nogottotlol'la, fairly ~th.fl:l.0tory rates could 

bo obt&in04. 

IA_r would Mow to 'be ~d. 

~1I.Gpor'h CJOndit:tollS ~ not t\t pNscut ovorly f'e;"Vora'ble but 

U. aa 111 reponed. tho Navy 11 to lrnrd-surt"aee tb~ rond trGm ita 

a=mmltlon ~ at lhwthOJ"rle weat to tlw loa .Angeles, ROllO hlghMI.y, tho)" 

wlll be ,"ailly impJ"o'ftd. 

'l''lS rock. judging b-C1tJ old "(Jor'lI:ings, Gtands VIoll a.nd not much 

tl~~r will be required underground. Dllut iOll 1n. r.J.n1n~ abauM not bo 

0V0l" 10 to 16~. 

On tho wbole. oonditions Sugr;Clt tmt mining ~ost8 wiU not 

bo elther low Ol" 6ue8(11",,1,. high. 

G£Ol.OOYa .. 

TM oldest rOOQ in tl'~ district nrc W0()ftstQMtG 1ntvloatoly 

intrudQd by fl. porphyritic grt4nito C)'Utcropx>ina OWl' E\ sm.ll ~ee 1-1/4 

=11eG Dout.boa·8t ot AlD"O~. On t I. J"Ue;~ topogn\phy o:f this old rook 

101"1eal, wloanla tiow. _" laid dolm. 

rho old at and loftst tl.ov-l rooku fl.l"9 tlnt-lying and grIlyiGb 

SJ'&on tllld.cldtce ~nd rolAto4 eUshtly lllOre noid I"f)oks (latltea).. TheSG 

,,"ka a,ro bl.ghly s.1tercd pnrt1euw1y no(tr the 'VOw. Th0Y 0." knO\7ll 

to ~ at lCC4t 900 toet thlok. 



On wp of 1dw o'Wnly orod.od. aurl'aeo of tlwt ~ndolltQS, Y1h1t~ 

to p1mr.leh-e;t"&}' rh)'o11tea ocour to ~he nOJ'tb and 'lifO t ot t1» GUlp a.m4 

_, ono .tdk1a~ hill. Ornl\ltm laountain. in tho htor of oamp. Tho 

r~lltQm 81"-0 OWl" 1.000 toet thick 1n pl~ooo . I.:rod.M1 1:.iUat }\tl.W boon 

ouC'noiw b€)'t;\'1oO'n. tl'w 1ntrur,a1~'m of th~ rhyolites v,nd. thil next young¢ut 

.flow t1:w balmlt, E'iS tl~ lattUl'" tr"qwmtly 11GB 1tt~t1~,tQly upm trw 

andesl~ •• 

roo ~.'b tlow rock 1s blAck w81cula.r 'bas.t\lt w140h OO'Wl"S 

large ""BS to tho $&.ot and north of tb.~ nintnB dlltl"iot. It prooo.bly 

tlQ\v~d tram eGw~\l o~to", net of tb~ Em!!» age, 

!hi "'pa\, __ 11'.0" o...,..t~ the and.o.it.I .• MIl aut1'ol'$d & 

sucoession of b1po~ taultlnga. rho e~rllon of tl~oo in t\ bread WfAy 

strike slightly ~h of east and louth or t'~st and ".,.0 OGoupled by tho 

wtu ot the GUlP. Shortly Ctf'to~ tM 'Wino wre deposltod two _301" 

fault. (DImboldt lINt Proapootu8) about 600 to&t IIJW1rt 01D8_4 t~ oontor 

or ~ d.1atr1ct r.-om worth to aouth. ~CJ0 appo",ntly euooo",&lwly th.Jto'a 

the voln GQ~~,1'1ta .. f;l3ine: in. an Of1aterly d~ctlon. to t.M oouth. GotJO 

.,lUo1t1od GOu~ in th" t~ultu nppoarc to ht:~w be~n mined in tli~ peat . 

Pros.pe..(Jtue (iHld l!um:boldt ~lultl8 1$Y' iw, vo o~'1l&iMte4 bofoN thomine",l1£lnc 

proo:e&UJQ .oonoQd. stlll lAter taults ox1at nnd thG IAst Cl¥ulo •• JQhnlon 

s~ OOllntl-y. ~.8\1Ef1bly ~ 100\14 of !mJCh of tm old t1mers 0 bcmaua 

ore. 1a n mJlo of faults 'both pi)"'allol to nnd ~t rl&ht tonglolJ to the min 

t&.ults. ~ult1n(l; will o~llc~w tho toll0?t1ng of oortu.1n of'tha orG 

e.hooto. 
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0Im BODIl:S. 
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rho millOralllod ~ ortm (t1!1.1q) extende f'rom tho UU.do. win 

_ tho northeast w tbo EsmraldQ win on tba GoutlMoet . a 41artsnoe r4 

11,200 .tHt (3.0 1d.lea) QD4 la. a w14th o£ about 3,000 ~ (0.6 rdlees ). 

fbo ".tu tI.J"O eont'1nod to ttlo anc!Gmtto t1cm, and Facur:nbly 

CUttodato thttt c4 tb3 rhyolIte _ ~1'X) 1111dn nnd B1r, D~ ooour in n f"low 

rock oontain1ng <lWlriz pboMOry1Jt& but profJ~bly th1a is on!') \)t the 

_ ... acid l"Qoko ttl the 04081te 80,.166 rather tl1in a rbyoU:be. 

Tile "fOlu ~ ot rather l'OcuJAp wi4th. They VB.ry from 0. tow 

bIohee to 20 toet oS" tI'OFU 1n thtOlm.eCJ8 . Along tmu- ctrlke tlwy ClJ'19 

1Mlt.no4 to '00 rntMr conttm.t.Ous. T110y 5ttlM up above thtl ftlldoalte 0;$ 

J"UU04 quart: wall U01lpt lfbsr e tlllJ awrbu.-den 18 hoe.vy. 1n which cue 

thelr po itlon my be lndloQ.te4 by relldMl bouUer.. rho lluaboldt, 

J\m1s.tt4. eM many o1imr wins a:ru !'rt1.ctlcslly vertical but tlYi rh11ac101-

phb\ aut! lAwb CmJlOe 'WItn-coreplcXG8 dip elOf!'l;l:) 300 south. 

rho winD oOlU!lst predom.tILultly of v. white . wry tino-&Ta1ne4, 

porO~14ln·l1ke q'l.1ll.rts , in 'lthloh there my be "f\lg8 llMd by Q.WU"t1 

erystale. fh1.a "wean t ,o bG the older que.rta. ~ s111,o1f1a.ntlaa. of 

the Ol"ul1\hod ruldee1t1.o \\'nlls, o~n in th0 diotr1ct. t;')1;\j7' Uo ()(.mt~tl')()r

G.ntlous. Cutting BtWll q~rtt b a yo~~r type orton vroll l;Ja..ndod wrtl ... 

onlly_ In thiB QJ"e Gtr$akl$ of dnrk-cro.y or bluiflh gray color, ov1dently 

tiMly divided Gulrlhi.dea. \.luo.rts-liood w~ ('. lao occur in thi~ 'l~ypa or 

tq,\J1U"'t:. Too bt::.M.~~ OJ"Q) 10 rll)port~tl t o lw or bett6lr grad(l tl'.nn too 

_081\"9 . A 11tt10 onlolto ocaura and L\l~ of tho qua.~-tz GlpI*aJ"s to re-

plAoe mlGb NOrD caloltC!l thnn Ol1O ~x1stad. 

'!'hI; or~ lB notAhly lo.ek1n~ in (;ulphid'iil~ hut t\ little pyr1tQ 

ore. 



, .. 

Judglns ".. too posit1on ot mny old pit" ~lon3 the O~8 o~ 

the "W1nG, tl» old tllm,"S found bott~r W1\108 nu&r too Mllls. 

Llt,tlo can be 81l1d tr.8 t ,o l[)·(.u10 of the win fillingf lWGt of 

1, 1. 10'6 ~J IJhoota containing $1 to ~10 of gold per ton .1 be 

Yoot of too Olit.l'lp 10 (1 cold Ofilllpt p¢,J"bnps 5% of tht:. W1U06 

"1116 in .11wl". At Bl1vol" lI111 in tho sout11'lllootil OOmer at tilt) oamp. 

however, at pnsorit l,rcci(l)uB mtnl prloel (gold $3&, oilver 11 < .. 3at.. G.n 

OUfl<\J.) 611,"1" 11 0.& blpOrt.m.nt 6' gold .. 

op.:s l!ODlW In l~";1..f .. TIOll TO lErilni 
) • ... • .,. R • 

Tbo AUJ'Ol"l\ ore bodbu 'bol():tlr; to the Twrt1ary ~ld-sl1VQr (\$

postt., whish "" O'Ol'lIllon in 11ctVl\d& (met oth0r Doutl.lfio"t&ra statos. I'a 

$u.cb oro bodies th(l) ,"lUCHI deClI"08.se in depth (md buC0in0 unpnynule c,t 

~ 600 to ZS.OOO t< ot bolm-.; ~ sur.fnC<lJ. rath vcbw the G1,~0 or tbos'O 

or Aurora. Vie would expoot weh ol-!r; ... l'..!).l blpowrinmoont a.t p(4rhnpa 

~.OOO tee". 

mdlo t.bore MS beG l1ttla oxplo1"f.Lt1on in AurorA &t d ptb 

(~l 1l!:onte Ell:aft ~portodto be 900 fE>ot deep wlth d89}»lJt Ol"Olllocut at 

600 h~tJ DraiJlAgo tunnol in pb.oem .. GOO teQt bGlO-fl tl~ aurre-ee) such 

0v1denco £1.1 oltiatG 1ndlcatctJ tint tlw oro bcom~oG btp~ritlwd a.t t..'UCh 

.ho.ll<m'lllr depth tMD thn\ xoont!on...,d t:<Po"ro o .. nd t}lt\t in 7!1f.)si~ otmr ~ 

with. ore bodlo8 01" e1ztdltlr origin. Tl~ d~*'p*IJ"t; o)"@ knOVo'l\ in t.iI,..; OU1.p 

18 on tho JuAlntA No.1. perhAp.u 400 to 4..;50 te(tt below tho OUl'tsoo aJld 

t.ld. ON ttCKt8 not OOGloU" in quanti ty. 0" 1. roportud on the crooeout 

thlt G~o. 



oomnarolal. Rumbold1l win. MrtlWttlat Qf I1\:mlboldt etAtt . flr.t 11$'9'01 " .2 

tt.~ ot $ll.oM on, .. oeM ltlnl ' . 9 teet ot $7.04 rook, third and fourth 

"YaluGa 1s oharaator1utl0 of otbor wllm 1n auvct' RUl Gootlon: ou. the 

Saul $mlth RwJ •• ll olAtm valuoa 1n old atopun 25 to~t belO'a tlw etU'"tc.ce ' 

2.42 teoiJ or $4.0$, on llPl?01* Yellow Je.ck6t tun:n4lJl 28 root cieepor> 2.11 

toot of ~O .lS 6\nd && foot deeper 1. 5 toet of $O.lJ~, Otunrt 'Voin, mJr

taco 4 tG~t of ~2 .06 and 60 Coat bel~ in stUtrt tunnel 3.4 f~ot of 

, 
outorop 65 (Joldtielcl atM!!pl~a for e. l ength of 400 to~t ft4w"'sed (M)" , 
fe.t widtll $9 . 42. U, Stlckn~Jy I:):at'tpl.~s 01'1 Ir'lto~\dir.,tel tUfU101 130 .f00t 

d",ep~r ~or 130 teet nvorQ.sad OV@!" oil e5 feet :$2.961 37 Ooldt'i,uld l!lar:1ploa 

on llaul.e.go 10vol 100 tOf)t d(t l)per {'or 220 f~t . ~vore.~ width not 1;1,"8. 

a .... J'\\go4 Ol.~. Otbllr ata in tho I)a:£t:p sulY.'!oets olm1lAr condition nl

though it 10 less oanplete. To r:ty knor4'bdge , inm'balW08 of tm re~rse. 

to a shallow J$om, w"\edint01y ool,o~T tho ~:Hxr.ru00 "'nd 'H~tt(jl!lt thnt. d~ptb 

dc,"lopUll)nt 1a \.lnW\\l'ran~d. 

Tb0 oe.J180 6ug(';Qo'tod 1e e.. cod(l)rat~ly do~p EJronioa of tho w1n4J 

tollowod by aeooMary onriohlrbat, althoufih no!' work would. .lOJltlAl 

to pl'O"t'V or dlapl'Cmt thie B'Uttprrt1on. Doro", too dro.1Mg0 tunnel" Wl"O 

put 1."\. apringe €l.J'O l"op0rt-od to mvo existod in r.~st of tho Willey }-.eadtH 

and probe-bly _tel" W'lAG not OV'(lIl" 100 - 100 f~ot de ."p on the d.df;05. DorM) 



up1auatlo mS.gh\ " tha.t before tho rohyol1to t10\104 <ntll. tho o.nc1os1te 

had ".en 80 deeply erodecS. thnt only the "rootG" of t.hf'4 vow rcm.ln to&1.y. 

Du:rf..nc tl'w ClOUl"80 ot 111-. Stlek.neY'D ~Mt1on, h$ found five 

blocks of UOl~ (ttm em tl'lO JWlJJ,\te 1io. 1 win, two on tl'i$ Junintn no. 2 

~1n o.nd O~ on too J~1At& }lo . 3) left by th" Goldf1eld Consollc!ataxt. 

wbioh appet\f to oOftfJa!n (tQgeth.1'.r with '.000 tone ct. $.5 till) ",300 tOllS 

of an fL1'Oftge r,ra~ ot $8.S4. No poeet sum would be requ.1..re4 to c~ 

this 1nd1oatt"cl oro into developed. ore. or th~ above total, 3,015 tons 

ot $9.40 1$ 111 l.I.l.t CbaDDG FOund .. not until "Gently undQJ" option to 

J£:r. S"". 1'ho dumpa QM _U1nGS piles (lJ"O u.nl~t • 

• ystCtR would devfl lop mort) ore. ~o it it trot!l 1)0,,) to Gar..) foot to tneJI \.'Wst 

aboul' 'be dona her_. De,.0n4 tho 1'ault bounding tho "bow hlooka to tho 

eaat, t.he Juniata ve1l\ .ystcm 18 lmowm. 1hia aHa hm possibillties. 

The S11,",r Un1l1g tuntl01, recontly optionod on .J'f.\thGr ££\.wroblG 

t'43rmtJ, will pro babl,. prow up Bor.vJ n\ thor 1001 gre.df> ora. 

Tho Phlla..delph1.a win on tho J'hllad01phia and UlO't C1>.f.lna0 claim 

uould probably fUrrnuh oo~ md1~ gredo 01''0. 1t reopened further.. Some 

vork ahou.ld bo dono on tho MJ'J'GW wln on Northern 1»110. 

Tho 8P'U' at tbe Ann velD at the Gtrt.rf!eld and Jt,\uook atopol U 

.... although it ls pPObcbl)' "blllo,,_ !hi. -.rholfJ QPUl" should \)0 s ... .mp104. 

na sbould bo t}>..o ntl&a. e.nd tl» 131.& Dille. 

The tlbow. are tit p~sont ' tho l1.1OQ.1t pro1lliei n r.:; chanooo. in CJUJ" 

, 
opln1cm. Wo e..ro 6oeptlO6\1 ot th~ euooesot'ul \',)'JtOOI.l'l0 Qf ~y o:bt~ to 
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fin4 tb4a oxtension ot tbJ Jun1o.tll win 6\\Or080 tho vnlley oali;

M~t ot t" •• t *n4 Un. of tint olAila, a. we htiJ.r, duo to tho 

l.cnnJJ" olo'91ltlol1l thtJlO and thct rhyolite cnp. thnt the andosite, when 

found, will b0 'below the oo:r1&on "'I,he" ,,~ m.y bo et%pQc'bed in it. 

In the ~l cOI.\ra-o of devolOp!~nt, it wou.ld be CUI':?6ctod 

1/.mt hom ttmo to t1_ SMall lenses of high-grade oro Y/Cluld bo on

oounte~. and. procffU&llt\'bly tho.4t would not be fro~UQnt G.'tlouth. to raim> 

CONCLUSION .AS 1'0 lUS$I,B1J~ SCAlE OF OI~RAXIOY81 
IT. , • • • 1_ _ __ 

At baat lt l1ow.d 0. our jUdfPl''1Ont tl'a 't cno~gh ()M) ot mdl_ 

p''tuie ('0 - t9 pot ,on) nl1£ht b. _",1opct4 to warJ'4\nt a_ D.O wry' d11-

tMt ~t. " lOO-ton mill.. rbG .hallow dopth to whioh the 01"0 appoo.I"8 

operations epF~ntly pr601u® hQpol) of: !l lfArt:;Gf' opont1on.. Certnln.ly 

no m111 should be ooruddcred untl1 the. lndlo&tGd ~ \)eoomo8 pooltlve 

ore and until ahoot 100.000 tGns ot oro b d.vo10p0d with gOod pro ... 

will lAW to 00 curried out 6'11:. t'iro 01'" l!lOJ"0 p lnoQG ulth part of the 

~4. PI'!' AL HEQ tm.l .DllJ:Jm : . - .. . . ....,-

:pe.,-nt. _ m1n.1ng oqulp!J.!13nt, nine doTO lopsr.ent. lOO-ton tn111. and town 

flnd road itnprovounts. 

EOBt\BIB 'MINING coors i . . 
Costa POI" 'bem in thls di.trlot on a. ~D1cs of 100 ton.o a day 
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Dowloptlent mlninG c>'ftd 1'Jd.lllnc .. ~ Ii' ............. t 6 . 25 
OW,,~ ••••••••••••••••• ' ..................... , • .sO 
!nXaa ~4 4oprooiat lan ••••••••••••• , ••••••••• ,. .08 

COST •••••••••••• ~ 
AM tal11nt;8 10.0.............................. . 50 

TOTAL COSl' •••••• S T.W 

While no ro.ont 1dll tORts taw 00(;1\ 1mde <)'n t}W OrQ . Gold

~1.1d Oonaol1d.atod from 1915 to 1918 cot ;r.\;rs;:.ct1.ons ran~;lnB .fram 62 . 2% 

qw.l.Ttz . c.nd oon:l.i@rill3 thu l.mp.roV61ticnt3 in r.rl.111ni: cold orQ duril'4'S' 

tM pttut twonty year., 'W\)uld. cet an extraction o.t oot or roorc . A 

llttlE> oelen1Ul3 and $OIrtOQ,r.ltb~llY o.l"*). hO\."#)vnr . reportod to be prooent 

CO!llUlS lOW I 

new YOrk. il.Y" 
Octob0,. 22 , 1936. 
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SISKON CoRPORATION 

HEADQUARTERS OFFICE: 
NEVADA OFFICE: 100 ERIEVIEW PLAZA· 36TH FL. 

CLEVELAND, OHIO «1 14 
'TELEPHONE: 2161523-3111 

333 SOUTH CARSON MEADOW DRIVE 
UNIT 44 
CARSON CITY, NEVADA 89701 

TELEPHONE: 702l88~965' 

t . . ' 

" 

If 

Mr. Torn Netelbeek 
Pioneer Nuclear 
P. O. Box 151 
Amarillo, TX 79189 

Dear Torn: 

V I • 

, -. , 

February 18, 1983 

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 e conomics 
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 engine e ring, 
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. 

JGS/lb 
encl. 

Regards, 

)2" 
John G. stone 
Vice President 



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

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

Dear Mr. Lichty: 

March 4, 1983 

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. 

Ins 

Enclosure 

Sincerely, 

0~_,t ,u_1/ j'l'i.2 -:-i':7'-' 
v 

(Mrs.) Nancy Scherlen 
Executive Secretary 
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AURORA PROJECT 

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 quartz, and t he vuggy, 
banded structures t ypi cal of epithermal veins. Mineralization consists of spars e 
sulfides and very fin e -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) \.Jere 
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 are grading 0.17 oz . 
Au and 0.63 oz. Ag to a maximum depth of about 100 feet. The stripping ratio 
(are to waste) is about 1:6. 

The precious metal c ontent of the vein decreases wi th depth I 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' be 10'0" 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 02. 

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 02. Au, a large portion of whi"ch 
should be mineable by open pit methods. 

Other Veins: In addition to the veins mentioned above, old 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. In 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 (~ 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 
wi th minimal repair could be adapted to a 150-200 tpd carbon-in-pulp cyanide 

-2-



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 
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. 

-3-
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ON THE 

N SYSTEM 

IN T"rtE 

AlmOR Dr TRIc'r. MINBRAL COUNTY. NEV"D 

By 

A. W. stickney 

CORI-

The Aurora District i8 situRted in western Mi~~al County, Nevada three miles east of 
the California-Nevada bound~ry line. It i~ 28 miles southwest of Hawthorne, Nevada 
by gr dad dirt road. Hawthorne is 7 miles by ro d from the Southern Peclfic railroad 
station at Thorne. The mining town of Bodie, C lifornLa li s 10 mileD to the west of 
Aurora. The district is an elevated semi-desert re~ion con8istin~ of rather gently 
eloping hills ond ridges cut by shall valleys. Lower points in the district are 
around 7200 feet above S8 level ond the hlO'h r 8400 fat. 

HI5TO! y, 

The gold quartz veins-of Aurar were dlBcove ed in 1860 and a spectacular rU3h ensued. 
13y 1864 the to m of Aurar had a popu1at1 n of 10,000. But by 1869 the b-onanza ore 
near the surface becam xh ueted and consid r ble p rt of th popul ti n moved to 
Vir "inl Clty. Th mines, how ver, continued to produc up to 1882. 

The e rly-day r cordo of production ar incom lete, but the followin quat tion is from 
a report by the United stutes ur u of Uines - ~Aceordlng to the records of the .ells 
Far 0 Company, th bullion ahipped through them up to 1869 had B valt of 27,000.000. 
In addltion, there is a reoord of Q2,36,,'69 shipped Lthout insurance. therefore It 
can be safely stated that the output of the district between the yo re 1860 nd 1 69 was 
about $30,000,000. This o\.c ap ears cons v Uv if at· tement of pro uctlon fram 80me 
of the higher grade stopes are coneid.red. " From 1910 to 1920 tho ineral Resources 
of the United stutes record a production of 1,882,861 1n gold and 128,808 ounces ~ 
sllver. 

The 1 tter production came dominently from operations of the urora Consolidated Mines 
Comp ny on the Humboldt.Prospectus veln system from 1915 to 1917. The t 0 roughly 
para11 1 veins of this system, Which avera~ed round 1 feet in width Rnd 0.2; oz. 
gold per ton, re sep~rated by 30 feet of essentia lly bBrren country rock. 

This company installed a 500-ton all slimLnr, cy nide mill ond mined by gloryhole end 
ehrinka!;8 atop the 50-foot width of v ins ond 8 parati:1, country to obto in feed for 
their 1 rge mlll. They treated total of 591,202 tonD nveraginJ 3.35 per ton (Gold 
at 2 .67 per ounce), an aver oe daily milling rate of round 500 tons. Oper9tlng at 
thi r te resulted in much injudicious mln~n6 nd the tr atment of much country rock, 
and the enterpri e 8S not successful; a failure to which labor and supply diffLcultles 
of the 10rld r period contributed. In 191 ... work B stopped nd t e pl nt And equi -
ment Bold. Since then there has been little mining nctivity, and until last year the 
generol atmosphere of the camp was one of neglect and decay. 
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HOWINGS.* \ 
I Th property, held under 1 ase by Evans, Stickney, Nell and Kln 7 sbury, B co-pprtnership, ~ 

from the Goldfl Id Coneolid ted inee Company, consists of eight contiguous p tented 
claims in the heart of the district, na ly - the Juniata, J n a\a Extension, M~rtinez 
Lost Chance, Gladus, PhilAdelphia No.1, Phil delphia No.2, and one-h If of the Last 
Chance. These clabns cover the Junlata-Last Ch nce veln system. 

" ( 

The terms of the lesso call for a royalty of 10% of the 8.ssay va lue of the mill feed' ~ 
after deductin~ 10~ for mill 108ses and 2.50 a ton to cover costs of milling, market- l 

ing, etc. On $9 mi.l hepds, this is 8 royelty of 56 cents a ton. The purchns$ price 
. is 50,000 due in 1948 with no time payments. Roy Ity payments apply on the purch se 
price. 

The auriferous q~~rtz v ins of this system fill fissures 1n Tertiary andesite and latlt. 
They are of r~ ther regular Width, avera 11ng around 4! fest, .striking northea8t-southwes~ 

and dlppin1 round 80 0 to the south in t'he Juniat and Martinez area, and flatten to 
about 45 0 in the Last Ch nee area. Tn re are three roughly parallel veins making up 
this system and they are se rated in the developed area by s bout 40 to 200 feet of 
country rock. "I'he veins are perolstent lon~ the strike and are known from the develop
ment done to per 1st over a length of 500 fe t with th drift f ces etill on the velne. 

The veln consist predominantly of n arlier white, very flne-er ined, procelain-like 
quartz which shows recementing after breccl tlon nd B b nding . wlth darker streaks. 
These darker s e ks are the ricter portion and th y consist of quartz, adularia, and a 
little very fin pyr~te, ch lcopyrite, galena, aph 1 rite, tetrahedrlte, ar ontite, 
and a gold sel.nlde but the oro i notably lacking 11 ulphld • A very little fine 
fr e ~old occurs ieh is r rely vieibl even un r n pock t len • 

. wieghed composit of one hundred and fifty s mple , out on HIe Juniata ve Lns during 
the wr t rf ex mtn tion of the Auror district for client in 1936, analyzed as 
follows. 

Au 
G 

eu 
PB 
ZN 
FE 
s 
Insoluble 

Specific Gr vlty 

0.263 oz/ton 
1.08 oz /ton 
Tr co 
Trace 
Trace 
1.4~ 
O.l1~ 
91.52~ 
2.65% 

0, Zb '3) J. () ~() (? 
I () 5-2 

/: y 

In the Juniata developed area the velns are known to be displaced by two steeply dipping 
ne~rly parallel poet-miner 1 fults, the Juniata nd the East fnults, which show 
horizontal displ cements of around 50 feet. . thousand feet to the west beyond the 
Juniata developed uround, the vein system 1s cut by the steeply dipping Humboldt fault 
%01'8 with a horizont 1 dlepl cement of ne rly 400 feet. rive hundred fe t farther west 
the veins are displaced by the Prospectus fault aho ing a horizontal displacement of 
500 feet. These two latter f ult zones ppeBr to be later than the earlier r ther barren 
qu rtz of the veins, but mny be cont mporaneoue with the auriferous mineralization. 
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To the eaet beyond the Juniata mine development the country is covered by reflent "lake 
bed" sends for distance of one-half mile and beyond this by a th n post-mineral basalt 
flow. To the west beyond the Jun1 ta mine development nd up to the Humboldt f ult, 
there is also 8 send cover ing over th thousand feet along the strike of the veins. OVer 
these covered areas 010n3 the veins no prospecting nor development ·has been done. e 
consider that the indicated longltudlnel extene10ns of the veins under theae cons1derable 
covered areas afford promising Jround for development. This is especiAlly tr-ue on the 
estern extensi on adjacent to the Humbodt fault zone where the sm 11 amount of .evelop

ment work done has shown higher grade ore. Botb tre Humboldt nd Prospectus fnults cut 
the Humbo4dt-Prosp ctus veln system hich 11 s one-half mile north of ~nd roughly 
parallel to the Juniata-Last Chance vein system. The better r e ore of the Humboldt 
and Prospectus veins occurred within two hundred feet of these faults. 

At vertical depthe around 35 feet in the Juniata mine the veins widen r~ther abruptly 
from, feet to 10 and 20 feet, calcite comes On with the quartz, and the gold content 
falls below 0.10 oz. per ton. Some still deeper development was .tfeeted at a depth 
of 500 feet beLOW the outcrops with no improvement in gold content of the vein. ThiB 
ie the deepest development on veins anywhere in the district. 

INE DEVf!LOPME Ta 

The Junlate mine d v lopm nt is best shown by th accompanyin pI n and vertical lon i
t'udinal projectlollS. e eaUm te in this s ctlon aro und 30,000 tons of pnrtIo.lly develop
ed ore averaging Au 0.25 oz. and Ag 1 oz. p,r ten. with widt of 4.5 fe t and no 
place less than a stoping width. Every 100 f et of longltudin 1 extension on the three 
Juniata veins with a co u.bined .1.dth of 13 feet ffords 30.000 tone to depth of 300 feet. 

Beyond the East fault in tho Juniat min the early oper tors did some rk but their 
workin,s r cav d. Let in 1917 the Aurar Con olldsted Uin Comp ny. wr~ were 
opel' ting tho Humboldt.Prospectus v in system in the district, attempted to op n up 
this part of the Juniat round. Their ~~nager, J. • Hutchin on, reported ss follows, 
~On the hanging wall (east) side of the East fault in the old JunIata orkln~~ a veln 
ha been exposed for 170 f t which ha been toped by square setttnJ nd filled by 
the earlyiday operators for length of 130 f st. How far to the e t thee workings 
extend is not kno' n, sine they are coved Bnd inacceaoible beyond this point. This 
veln is from 12 to 18 fe t 1 e and has been stoped ever thea widths. It 1s the 
etron7 est vein in this seetlon nd has every appearance of per lstenee 1n both dip and 
strike. The conditt n of the old workings does not permit an accurate 8 mpling t~be 
made, but cuts over 10-foot widths indic te a value r ngin~ from 8.00 to $20.00 (gOld 
at $20.67 per ounee) per ton. The stopce re filled with qu.rtz sorted from broken 
ore and aL.ples indicate a v lue of 5.00 per ton, and it is believed there re 10,000 
tons of broken ore in fllls." They had gained ace 6e to this ground through a 30-degree 
incline raise ' nd up portions of an old shaft which mode work impossible untIl theee 
passage ays rere improved. rork' e started on correctlnJ th1s condltion when that 
company closed down 11 operatlons early in 1918 8e previously stated. 

In the Philadelphia-Last Ch nee (southern portion) 1 drift on v~at is tenat1vely con
sidered to be No. 3 Vein of the Junl· ta mine, extends along the vein for 400 feet at the 
sh 110. de th of 60 feet. The ve n above this drift w estop d out in the eorly daye 
of the c mp except for A few small ee ttered pillars. These pillara sample Au 0.20 oz. 
and A3 1 oz. per ton. Aver g 1dtb of this stoped vein perpendicular to the w lls 
is 3., feet. The esst foce of the drift tows Q idth of 3., feet, sampling Au 0.38 oz. 
and Ag 1.4 oz. per ton, and th weet f ce 4. 2 f at wlth Au 0.48 oz. and Ag 1.2 oz. 
per ton. e tuned up our mill in November last on the old discarded and subsequently 
screened dumps of the early operators on this vein nd they averaged Au 0.23 o~·. per ton. 



Adjacent on the east t~ this Laet Chance ground, the alker shaft has developed the 
dra,~ged quartz blocks along t h Humboldt fault zone to a vertlcfI 1 depth of 80 feet. 
These qu rtz blocks are neither per6ietent horizontally nor vertic·lly ·as they are cut 
off in ell directions by the numerous planes moking up this fault zone which is Bome 
60 feet in idth. Our sampling of the e dragged quartz blocks Aver ged 1.5 oz. in gold 
per ton. Thie s 11 amount of development 1s on a fractional claim not held by us but 
there 1s no reason to consider that similar grade gDound will not be develop d in our 
surrounding ground adjacent to this fault zone. 

F rther west the evrly-day operators mined these velns beyond the 'Prospectus fault and 
found them the highest gr de and the most productive in the district. Their work wse 
carried down to fault underlying that are t a depth of 100 f et. spite this 
shallow depth, this ground produced the dominant part of the 21,000,000 production of 
the t p:! rlod. . 

Theee are described in a separ te memorandlm by Ur. H. • Evans. 

In 1938 the American Cyanamid Company m de ore dressing tests on Q welghed cOI:lposlte of 
the one hundred and flfty channel samples cut from the veina of the Juniata mine worklngs 
by the writer's crew during his examination of the Dl trict for a client in 1936, wlth 
the follow Lng sl.JIJmInrized results. 

2. ot 10 Deelimin" and C nide Leach!n L t 2Q-minute grind 
(98% minus 150 mesh) • of the gold and 12.0 of the silver w re reco~ered in a 
rou her not tion concentrate 08 aying 3.05 oz.7ton I u end 9.86 oz./ton G; the flotation 
tailing aasayed 0.030 oz./ton Au and 0.30 oz./ton A. Ratio of Concentr tion -- 13.8 to 
1. Thee t 11 ngs were d sli ed resulting in 69.2% s nds carrying .042 z./ton Au 
and 0.31 oz_/ton Ag and 30.8~ slimes c rrying 0.015 oz./ton A n 0.30 oz./ton A~. The 
a nds wer 1e ched without eglt tion by percoletion for 72 houre nd th ddlt onal 
percent ges of gold nd silver recovered were 7.36 and 9.0 reap ctively. The rea ents 
consumed ~ere 0.29 lb. of odium cyantde and 1.15 lbe. of lime er ton of or'ginal ore. 
Thus the overall recover! 8 of gpld and silver were respecti ely 96.2~ nd 81.0%, and 
the co posite of the slim S ond the cy nlr e tea'due, representing the overall tailin'a, 
cont ined 0.010 oz./ton Au and 0.20 oZe/ton Ag. 

The rougher concentrate 5 claned by flot tL n nd the cleaner concentrate assayed 
33.91 oz./t:>n u and 102.6 oh/ton A ~ w!,th n OV r 11 concentr tion ratio of 163 to 1. 

r...l-r;L,· , 
. . ~~Q ~ ? ~~ L~ .,--.A~ "4--1 

(In our mill tune-u~JuG elore c lbeih ... for the w nt r n Novemb r last, e obt i.neC! 
and 131. 'pped to the 8.~ lter a tot 1 of t 0 cl ner concentr tee IS fo11owea 

658.5 Ib • a sayin 217.80 oz./t n u 
2795 lbe. aee' y lng '20.15 0'1../ on u ' I ~ 

3 115' l:;' 1£ -~ ~ 2/' 0/1 3Yd(), 
The mill WAS not complete II' 0 desl1' L Og nd cyznidLng the flotati on tails. he am lter 
paid us 34.43 nd 33-90 respectively an ounce for the ;old. It is probable a saving 
could be effected by putting such sm 11 uantltiee of h1uh Jrade concentr te into 

bullion locnlly) . 



OPERATING CONDITIONS' 

The climate is delightful in the epring, summer and fall. After Chri tmss for three 
or~ four months in some years there is sufficient snowfall to close for intervals the ' 
four or five mil B t the Aurora end of the road to Hawthorne. A. caterpillar tractor 
would be required to keep It is open in a b.d winter. 

There 10 a eparse growth of small trees of the pine family. but suitable wood for 
min timber is l~cking. Th mine r quires 0 minimum of timber and the drifts stpnd 
without timberings. Wide open stopes of the early-dpy oper tors still stand wlthout 
timbers. 

The lower workings of the Juniatt mil'le afford 50 gallons a minut of water. Springe 
locnted a qu rter of a mile and one mile east of the ~mpeito offord 15 gallons a 
minute of excellent spring water - the nearer could be pip d by grav1ty to the campsite. 

Th~ high tension 33000-volt power line of the I ineral County Po er System comes d trect
ly 0 the head of t e mlll, where it 1 tran formed and nstered without llne lOBS to 
us. Their ch' rgee are ae fol101Jel 

For th first 1,000 K.1.P.. at 0.04 
If If next 2,000 .. It 0.03 
If .. next 3,000 If It o.02i 
ft It next 4,000 .. tt 0.02 
If If next 10,000 II " 0.01 . 

" all additLonal " -, 0.01 

Th rEI ia e. demo nd charge of .. 2.00 per month per K •• of 15- inute maximum demand. A 
20~ iecount of total monthly bill 1e m de for prompt payment. 

Lobor hae to be imported. 

The velna bre k rather cle n nd the lIe st8nd ell suggeetLng th t judiciDuB mining 
should keep dllution down round 10, • 

IN} COST,S' 

On a loO-ton a day basis, operating cost e re esti~ted 8S follows. 

evelopment • • • • • • • • • • • • • • • • • • • 
ining. • • • • • • • • • • • • • • • • • • • • • 

Milllng • • • • • • • • • • • • • • • • • • • • • 
Tailin T 10 8e • • • • • • • • • • • • • • • • • • 

Royalty • • • • • • • • • • • • • • • • • • • • • 
arketlng, including ~et 1 price differential. • 

Taxes and depreciAtion ••••••••••• • •• 

435 Hillcrest Road 
San ~ateo, California 
April 20, 1940 

Total. • • • • 

Respectfully submitted, 

• • STICKNEY 

$ 0.15 
2.60 
1.50 
0.50 
0.56 
0.50 
9.54 
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JUNIA'l'A MJ.NE . ND EQU .d\&ENT 

By 

H. I. EVANS 

INEI 

The lower Adlt level is ,bur haulage lev 1. From the p~rt 1 to No. 1 Veln this is a 
crosscut A thousand fe t long. T is level ls equipped ith l6-lb. rails up to the 
f"cEl of No. 2 Vein , which is, 1800 fe t from the portal. A orthington two-stnge 
pump directly conn ch.d ,to a. 10 H.P motor. is pl c d 140 fe t down. a 
level. Thlo pump has fl oa.pac lty. of 75 gallons of, tel' per nut an connected by 
1800 feet of 3-inch pipe. w,lth a stort ~e to nk on the aurf ce "leove the portal. There 
is plenty of ~ter. 

Th underground ttmberln17 ' h8 

On No. 3 VeLn t 0 steel ore chutes heve been installed hleh take care of 11 the ore 
from the Middle Adit level. The ore a dtopped thr ugh grizzly into en open ~tope 
w loh hae a cnpaclty of 800 tons. A timbered I' lee wtth 11' nd ter lines nd 
ladders extends on No. 3 Vein froe the lower Adit level to the dole Adlt level. h 
Middle Adlt level has been opened up, reti .bered, nd trnck 1 id to th face on No. 
3 Vein. From this 1 vel r a iae on No.3 Veln hAS been tlmbered and equipped with 
alr nd water linea up to the Upper Adit level. 

From the Upper Adi t level to the surfac t ere are wo old rn lBeo in good condit len. 
An old v rtic 1 shaft xtends from the Burf ce down to Ithin 15 feet of th present 
t ce of No. 3 Vein on this, level. "1 ter is pumped up to this 1 vel y an 1r pump 
of 10 gallon per minute c paclty located on the Lower dlt level. 

The mine is in excellent shape to produce are. 

It 1s advisable to dv nee the f cee on No.3 V in on both th Upper and lddl 
Adit levele and block out t lea t 300 feet of ore which ould give six 100-foot 
stopes. Alao a cross-cut should be driven diet nce ot 40 feet on the Middle Adlt 
level from No. 3 Vein to No. 2 Vein. T is latter v in has never been 0 sned up 
above the Lower Adlt level. 

The face of No. 1 Vein on th Lower Adit level choul 
with level st rt d at th topof thie r ) iee as the 
into this gro und. 

be adv need and a r i8 put up 
lddle A it lev 1 doe not extend 

The Lower Adlt level 1s electrically lighted with 220 volt ge nd connection has 
b en made to the M1 dle Adlt leve~. There are nood road to the portals ot the 
three levels. 

The mine ia equipped with -

4 b 11 bearing ore care, 3/4 to I-ton capacity 
3 Smaller ore c r8 on the upper levels 
1 New Cohise drifting machine 
1 Nearly new No. 30 Ingersoll R nd drifter 
3 Ingersoll Rand j ckhammere 
6 Air hoses Bnd 6 ter hosee 
3 Portable water tanks with connections for drilling 



\ , 

750 Detachable blts 
4 sets of l-lnch steel 
3 Sete of 1/8 inch at el 
5 Tone ot 12-lb. rails. 

, 
I would aay that we require two addition lore care and two atoper~t costing 
approxlmately 1500. 

Miscellaneous equipment on hnnd consists of a l!-ton ~ .M.C. pick~up truck, m del 
1 ,39, bouzht new 1 st year and in ,ood condition; and a model 1935 Ford lt ton 
dump truck,oou ,ht second hnnd but in good condition.. There L. aleo a 1.5 R.P. e 
electric driven eaw tor cut .ing mine timbers. 

LLING. 
1 

\ 

I 
", 
! " 

All foundations are reinfore d with steel nd ralls nd over 800 bags of cement were 
used. The building is constructed wlth 8" x 6" timb rs with 2ft x 6" studding nnd 
covered w1th 2 gauge galvaniz d iron ith plenty of Windows and d09rse 11 floors 
ere cement with cover d drnln down the center. The mlll building is 100 feet long 
by 33 f et widee Und"r the same roof 1s a 250-ton ore bin 20' x 20· and 14' deep . 

Two 16-lb. r 11 tracks lead from the Low r Adit tunn lover 8 3000-lb. ecale to a 
6' grizzly eet 1" at the head of the mill. Tne over ize ie crushed in a No. 30 
straub fine-grinding crusher, c city 6 tons per hour to 1/4 lnch meoh. 25 H.P. 
estlnghouse motor drives "this crusher through n T x-belt drive. Ti is cru her sets 

on top of 250-ton ore bin. The or from th bin feeds through two ore chutes t 
the bottom onto a 20 ' x 14" conveyor b lt drlven by indlvldual 2 H.P. motor at a 
speed of one foot per second. This belt feed. into a 5" x 4· Eimco bgll mlll ith 
special new Super- olychrome 1 ners, hleh is driven by a 15 .P. General El ctrlc 
motor though seven Tex-rope drives at a speed of 27 n.p.u. 
The oversize from revolving screen at end of ball mill goe to Sub A Denver ce+l, 
and reject to classifier. Oversize from creen goes direct to classifier which .La 
14' x 4' Dupl x classifier driven by 3 H.P. Gener 1 Electric otor. Oversize 
from classifier b" ck to ball mill nd less th n 80-~esh to 8 6' x 6' conditioning 
tank with a 3 H.P. motor a~ttAtor. 

The roughers consist of ~ P n-Alcerlc n f1ot~ tion celle driven by three 5 I.P. 
otors. The overf10 frOIt the rOUShera goes to two P n Meriean 01ean1o cells. 

T' 1l1ngo from th rou~hers to a 11£1 y t ble. Th OIerflow from th cle ninJ cells 
is pumped by 2-1nch Klmh ll-Kro h pump to thick ners. Tailin T8 from the cle ning 
cells ore pumped by 2-1nch Klmboll-Krou h pump b ok to condltlonin~ tank. The 
pumps sre directly connected to 3 H.P. motors. he th lckener 1 Door, 11' x 11' 
with echan1 m nd at e1 auper atructur driven by 3 R.P. motor. An American 
tnre-disc filter driven by 3 H.P. r duction motor. The v cuum pump and compressor 
are driven by a 25 H.P. motor. 

The Wilfley t"ble is driven by 8 5 .P. motor. Concentrates frCll1 thls t ble were 
puttped b .ck to th~ conditioning tank by 2-1nch Wllfly pump ith a 3 H.P. motor. 

The mill is completely el ctrlc 11 ted end the mac' inery io 1n ~lrot claos co~ 
dltion. E eh unit 1s indivldually driven by electric motors. Its capacity is 
approxim tely 60 tons per 24 h,ure nd can r lsed to 90 or 100 tons by addition 
of another b Jl mlll on the opposite slde of th classifier where nmp1e room ao b en 
reserved. " 

The fol1oW'ing improvements should be mude to the mill. 

A vibrutlng screen with 3/4-lneh openingr. instead of the grizzly. The conveyor belt 



ehould be slowed down to a speed of one-half foot per second. There should be a 
acre feed installed from the classifier to the ball mill, Bnd also a new 36-1nch drum 
feed r on the ball mill. Instead of the Den~er Sub A cell, a jig should be installed.' 
Then, if ndvisable,th~ two cle ning celle can be pIeced head of the rou?her cells and 
the Sub A cell uaed as 0 cleaning cell. The ~ilfley table is to b~ used only ae a 
check on th talllnge. 

These improvements w~uld not cost more than $1500, ae the vibr ting screen would not 
b nec saary until the cap 01 ty of the mill ' . " ineree oed. 

The ~c, inc ~ is a 20' x 16' building lth power-driven lathe, s wand drlll press, 
Ther is a elding outflt nd three sets of pipe diee from l/B-lnch to 3-Lnch • bolt 
threa 6 from l/a-lnch to l~-lnch inclueive. On hand there is a good supply of eheet 
iron, bolts, nuts, etc. 

Adjoinln5 the ch'n shop 1$ ~ Block rnlth ~oR 16' x 1,' with n 1 rge Ingersoll R nd 
blt grinder B~l all neceeeory equipment. 

In th oom there v-type .80 cu. ft. co~res or driven by 
n 15 H.P. Gener 1 lectrlc tor thrQugh ayton cog belt drive. Fro the 12' x 6' 
air co .pressor 8 4-inch plpe l1no extends into the mine 1000 feet. then 500 feet 
of 3-inch pipe line, folIo\.'" d by a 2-Lnch line. 

Th As ay Office haa three rooms, hleh is equipped with ower crusher, pulv elzer, 
011 furn~ce, nd compl te 6S' yin outfit. 

T e Office is s'n le-room 12' x 15' build'ng. 

Th re ore fire h 'dr.nte Dnd hooes in the mlll nd in front of ch bull in • 

I uld ~ay we hay aro und 5,000 orth 0 upplies on h nd, lnclu In~ five tons 
of 2~ to .5 inch Us fer the ball 1:111, chemLcale and eils for t e rdll, ass ying 
supplies, etc. 

f!. ': . EVIJ!NS 

therton, C' lifornta 

April 20 , 1940. 
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