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, NEW YO. RK CITY 5- SAL'" LAKE C,TY, ' U TAH 
S I S NEWHOUSE BLDG. ~! (~ 57 W,LL I AM ST. "If/ 

UNITED STAtES SMELTIt"IG REFINING Be MINING EXPLORATION COMPANY . 
CABLE ADDRE55'''5MELTINGC~ 

~ 

ONE STATE STREET 

BOSTON, MASS. 

Mr. G. M. Colvocoresses, 
1108 Luhr ' s Tower, 

Phoenix, Arizona. 

Dear Mr. Colvo: 

PLEASE ADDRESS REPLY TO 
P. O. BOX 1785 

SALT LAKE CITY. UTAH 

I am much interested to learn , from your letter of the 
11th inst., that, besides the Ahumada company who are now "at bat ", 
you have the Mexican Corporation "on deck tf, in case Ahumada "fans 
out". The Mexican Corporation aBe very substantial people, and 
have had abundant experience with quartz veins at Pachuca , so that 
they should be . ~ell qualified to pass on Gold Hoads. 

In regard to the estimate of $25 , 000 to $35 , 000 for 
the proposed development work at Gold Roads , this covers all the 
objectives. For the two objectives in the central portion 
of the mine , to which you refer , and which can be reached by 
drifting easterly from the east face of the 300 ft. level of the 
No. 1 shaft , $15 , 000 should SUffice , - including the cost of 
repairing the shaft, installing equipment , overhead and actual 
work. I estimate the direct cost of drifting at $5 . 00 per ft. , 
since it should be possible to contract labor and explosives at 
$4 . 00 per ft, while the cost of rail and pipe should not exceed 
1.00 per ft. The vein, although hard , is brittle , and should 

break between three and four feet per round. 

However , the objective to the west, within the ground of 
the West Gold Road Mining Co· , should be axplprad simultaneously, 
since the same equipment and overhead will apnly , so that the ad­
ditional cost of this work should not exceed $5 , 000. As a matter 
of fact , it was st i pulated in our agreement with that company , 
in return for the option, that we would require any leaser on the 
Gold Road Mine to undertake a certain minimum, covered by the 
work proposed, in the West Gold Road mi ne. 

The last objective, at the eastern end of the Line Hoad 
tunnel , is rather a separate operation, and can probably be deferred , 
if desired. This is estimated to require $5 , 000 , a l so . 

It is my opinion that , if the matter is approached care­
fully and efficiently, the work can be done for less than $25 , 000 ; 
but I have made the estimate from $25 , 000 to $35 , 000 to cover 
contingencies. 

While we have no watchman or other official representative 
at Oatman or the mine , ~here are msn. y persons in and about the 
district , who would be able to guide the engineers of the Ahumada 



company through the accessible workings of the mine. The former 
foreman of the mine, Joe Onetto, lives at the camp. but has 
grown enormously stout, and may not be in good physical shape for 
the considerable ladder-climbing that would be necessary_ 
An Italian, - Adolf ? - who formerly worked at the mine, and 
now lives at the camp, could probably guide anybody through the 
workings, as he accompanied me on my trips. A man named 
Dunton, who has a servioe station and garage at the mine, and 
who represents the purchaser of the mine buildings and equipment, 
has the keys to the Line Road tunnel and the various buildings. 

I have some geological and sample maps of the levels, but 
they are incomplete and the only ones I have. lienee, while 
available if desired, I would rather not send them, except in the 
event that the general situation impresses the prospective 
lessee favorably, and corroborative evidence of such statements 
as I have made as to structure and values are desired. 

Very sincerely yours, 
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Mr. H. ... Ca.ffrey. 
1: ost 0 fl e - o .~ 668, 

i111 me. r14ona. 

Desr 1"r .. Cs ffrey : 

July 13. 1 ( 32. 

GOLD EO :u MIn !i' . 

I ~m enOlosing herewith lon roport on the ~old 
Road ine lnollding ape t;nd photogn.phs just l.J' the 0 me ,"1<.8 "'eDt 
to me by R. T. Valkar. ohi ef geologist Salt Lake CIty Division 
of the Jni ted St·_1 s B e1 t inft He in1DB' " ining Jx.i}lor4 tiOD Compa~, 
and I am 6180 enaloslnt< ... oOPY o ~ the opti n hloh hus bAen g iven 
to Ie b:? th ir ""i~-.-' r:: '-' n r. ~r . D. D. 1 uir. ~nd Ihloh holo8 
until ngu t 8th ' ti th the ;)l1derst~nd1n"'" that it 1s subJeot to 
extension. "'nis option I will 6s i gn to tl e rth1)~od& COillp8ny if they 
80 desire ~ te r y IJT en ineal's hBV' m' de a preliminary exs..mina tlon 
of the property and on oondition th t you ~ill pay t · me 
sppxo lmately ~60.Ud or tire nd expenses involved nd Iso ""ree ... • 
io allot to mo b~ v~ the net pro~its whioh your oom any may earn 
from thf) opej,~~iion 0 the Gold l.oad .ine both \ hile you ay ol'erste 

~ Y012T le!;!sa and 61EO f.d fter :w:aTiD.g pl.xahueed the proverty. _ 

The terms ot this option are ~t i ntendoj to be iron 
01 , d and y be a1 tared to so e e~tent in ~ocOl' dtanQe ~lth yO IJ r ishe 
sud I feel , th o t the oi'ficera of tlle • S. Company 0 uld be dioposed 
to make any reasonable ont.· n es ill detail h ~ t mtght be de~ired. 

AS I underst.nd the hlBtor~ 0 the Gold ~ oad. it s 
pUTch, ~ed by the . • S. Co .pany in 1911 Ou the aoe mition the i 
l'1ou1d prove to hlJ' the bhsls 0 • large ~nd ptofit~ble minin . oport- tioD, 
bllt it _. not e fioi ntly 8D.Qged by thltB 001 P ny nd their 
ope r stions (exoept in the attar o~ working costs) did no t oompare 
favorably wi th s1 . il L OJ1e:r tiona 0 other minos in this dis riot. 

It 10 len ~ ,D. S . CO.lp ny earned pro:it 0 ... neoxly 
600,000. they see to Vel li .n dis PPointed 'Ii tll th reaul ts !:Ind 

h·..: v 1 Ur.( ~ llcu e tirely to ; Ind 30100 of the ore bodies Moh ~ 
were O:{)6 t . to exist nd hloh they QPparontly }u. d 1)~ 6~ ad by in a 
o roleRs manner. '--'hoy ev ntn l1y olosed do m t e proy,ert in the 
be11ef th t only small tf')n{;, ~e of oro !."elJUiiDBd , nd thi~ "lostly 
O l lm I I I de. 

eoent d elopmenta in the Obt .. D d1 trlot, o:.cpeo.i.slly 
in the :L om need Mine indio ted new poS <~ibiliti s in the (701d 
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Rosd ... nd e 0 reful O.(S min tion 0 f the property wude by /{alker ~, nd 
his s~istQ.nts led Inl ker to rouoh ~ n entirely different oon-
01 usion nd he :reoommended th~ t the v. S, Company sho Illd TeolJeD the 
mine with a view to exploring fOT substantial portions of the 
main-vein whioh seemed to h ,:J've beGn di splaood by faulting in the 
upper levels. "alker believed , howevor, that the produotion of 
the mine .v>· not 11 ely to exaaed (360 tons 0 fore pardny , nd the 
direotors of his oompany conoluded th t the sc~le oe their oporations 
woulGl to too sUlall to greatly interest their oompl::iDy <.; nd preferred 
to offer t is property f or s a le or 1 se to other responSible. 
people. 

A Bide .1. rom t i e possi bi1! ty of disoovoring the main-vein 
1n the faulted zone J a1 k·ex believes there :ts an !lddl tionul ohanoe 
Of rrovln '·1 ot hc j ' 0 T O be di s hoth b extendlng the ~)ndorgroulld 
work 1 terol1y in t he upVD- leve ls of t he mine bnd ~y continuing 
to develop 1.l t gre ·~ te r do)"Ah the present :vorkings. I e a1i eves 
it quite prob tIe t1. <.. t the u ine JU >jY eventu ally d6velop together 
with the other p~Dperty wh10h is inoluded in the option, ~ total 
o r one million ton" o f f')lO.OO ore above the present workings ~ nd 
slew 6 sl)bst~ nti 1 tonn "go o f '\04 ,)0 or \~6 .. 00 ore which mtr ht be 
operated with a small ma rgin of profit makint' the tot t.. l probLblo 
pro its in the order o f \,5,000,000. or more, ~nd on t h is busis 
the purchuse priae seems 1e eonable since it i6 in fuot to be V4id 
in t i'o f orm or rOy 41ties Lnii t he oot t) f pooket c f the new 
oper c, tlon 1'1111 lIe repa id from the fi r s t f3 lJ rnlngs of the mine. 

tZ..t' 0{ 
Al th V'gh -lsI ker s~ d th t 25.000. Qr mora dhollld 

be s p ent in explon. tion .., nd develo}1me nt, I nderat i., nd t hb t he 
believes th Qt only $10,000. to ~15,000. will bo required to 
determine tb:) oo r reotl1es}' of his s t:;umption &s io t he lOClstion 
of the faulted portion o f t b min-vein En ll , there oTe, the g~ mb1~ 
would seem to ba limlto<i" tl,> t t i mount 0 r mone;," -e.:..noa. if the 
vein w~ EI llot f ound the 1 t~ se could then be b ndone{~ . .: thenvis6 
the addition • .> 1 expenditure f or both tlle dev lopment .. n d t !.~ e mi lling 
and mining eqUipment wu uld only be m .. de u tter thero Nu S pretty 
de f inite lc e~;J l" I!OO t) l ... t tho BGille VI . u1d be rap ld from o.pera tiD E­
profits ~nd plenty o J. money is u lways availa ble to 8 '1.12ip f or 
o er ':J tion , subst~" ntia l body o f gold oro, the v .j llle o f whi.cl, 'mlike 
other metals, is no t dependent on m<.trket r1tlotvLJtions. 

Persorv .. lly I a m \i llite f~ml11b r Ii th the u6 tm. n di trlot 
whioh I h .. ;v\~ vist ted many tiQlsS and I h . vo bean over the s lJ:r fa lie 
of the Gold ~oLd ~nd oan oonf irm muou of whut alker B ys conoernir.g 
the geology '- nd ore 00 , llranoes. r l! bVO nevel' boen undergr ound 
in tho ' old 2',0 ' d , bt)t I rui VO known ~slk6r u'nd his Vlork f o r the p -, st 
nineteen years, Ii nd h jV~ HlIlOh oonfiden ~e in his $ .. d. 11 i ty und 
judgment. I believe th ... t yo r eng ineers s te l' examination will gree 
in the m'lin with ,~r. lo lker's oonolusion l n d think hig hly of the 
poss1bi11 ties of this )! roport ,v . 

.. 
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The Gold Road appears to l it Jl;;: requirements as I llnder-
st s nd them better than any p roperty whioh w..s reoently oome to my .. 
ttentlon in Arizona. There ore doubtless other equally as good 

opport unities p ... rtioul~rly 1n California IIlnd elsewhere, but their 
invest:I.gl.l tion generally requires a largor and more expensive ex­
plorat1on oampai n suoh t S I h"", ve been oarrying on or Califo r nia 
olients for some yeors p .. st end whioh h~s reoently resulted in 
our optlonlnr. the prope rty in Sierra County .. hloh I mantioned to 
you in conve:rfl ,:. tion ,.)!ld the retr l v l ue o f which is still somewhat 
unoertain. 

In the Ol.iS6 of the Gold l o~ d Ijuoh or the development 
work h~s already been done a nd the rem 1ning ,gamble is 
oomparat ivoly sIDs11 with a ohanoe of hi rewa rd if 1t proves 
suocesc,fu1. The termsappe:..r to be f;3xtremmly re so1113blo and a ll of 
the of ,the development ~nd oper~ ting could be handled most 
effieientl.v by your present stuff whom I understand you are 
anxious to kee p busy in the cll t ure . 

ShOllId yOll deoide to t ake over the development tlnd operation 
of this p roperty I underst t.l nd th~ t the re f.ore s betl:J ntVJl Ladios of 
101Ner gl'~de ore eDsily a ooess ible whioh could bo mined ~ nd .milled 
very speedily and with ..; Sm 11 m t;.r l'gln 0 '· 11l'Ofit Sf' Bo on B ne'iT ..1ining 
and milling equipment h~d be )n InPlt:.. ] led and you 00 1)1 ~ _ 0 ... bTy obta in 
muah o f t his equipment' from l1humada or from AjO. This would 
probably bri:lg in a oert~in inoome whi le you were develop ing 
the higher grade ~1'9 bo~l~~ and ~erh~p8 the Sam~ for stoping . 

Ih oonol aion I hope~l;;' bn blo tu g ivcl this matter 
very prompt ttent ion. If Lo r f.lny retteon yourab!ot1ld ue:olJe thu t this 
is not l ikely to eet you r 1 elluirelnent6 will YOll please :J dTise me 
promptly nd return the enolosed report 0 f wlliah I h r.ive only the one 
oopy. otherwil:3e I t r us t yOIl !ViII b8 1Jble to havo the pr:.tlimin£lry 
examln'~ tion m , de by Mr. Broo ks l.t nd his ... liS ' 18~ants in the VO?y 
near fntur e, l rid I einot3rely hopo t hat this will ,prove so t:Jatis fb otory 

s to inoo'lr e YOIl to oontinue your work and exeroise the option 
whioh r shlll 1 then be preP'Vrad t o '.altOn to yon - '" rnention~d 
above. I einoerely hope thlJ t this oper:- tion will prove profit ble 
for 'oll r8~t iog oonoern9d. 

~e.t parson&l ro~ rdB . 

You!'s very tr!11y , 

P. 8.-.. )le" so oontinue to uddrsss any routine let ters t o me at taia 
offioe bu t i f you wi s h ny speoisl info:rmution r eg:.. rding 
the mine wrl to direot to H. T • • 'blker, 'Qst Offioe Box 1785, 
Salt Lake Oity, Uta h, ,u lkor knows thut I bm presentillb the 
Gold hoad to your oomp ny und will oo-operl:.it e \vith you in 
every v y poss ible. 

'. 
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OATMAN DISTRICT 

Gold Roads ine 
( 

; 
At Oatman, Arizona---conference with ~. T. Walker 3/7 ~ 3/8 132. 

Owned by u. S. Mining and Smelting Co for whom ~alker recently 

make a thoorough examination and reco mmended that his Co. should 

reopen and operate the propert y . £he U. S . Co. however decided tha t 

t his was likely to prove too small an operation a nd authorized ialke l 

to try to sell it to other parties and the United Eastern Co. are now 

giving the matter consideration but if they fail to sct ialker may 

take it up with me ~s nd it mi ght interest theMexicsn Corp. or M~ in 

and his friends in california. 

Pros pective purcha ser may obt a in a ten year lease and from 

first proceeds re pay themselves for a ll eXl enditu r e after which the 

profits to be spl it 50-50 and ~ ft e r ~200,000 pro f it had been earned 

t hey would be given a dee~ to 57% interest in the property. 

Ivalker 1s investig8tion leads h im to believe that aside from the 

'chance of fi nding new ore bodies with depth lbelow 800' level which 

is pr esent bottom of mine) there are some good shoots of ore to be 

found between the fsults in t he upper worki ngs which might contain 

100,OJ0 to 300 ,000 tons. 

Average grade of ore produced was , 9. 50 in gold and costs 

were 8S low as 6.00 including cyanide • . 

~ntire new plant must be provided a nd lower levels unwstered 

and much c8~ed ground reopened. So would pro ba bly cost ~2b,OOO 

to detelID i ne if Walkeri s theories are correct and Jilpward of 'l!'lOO,OOO 

to pre pere an d equip t he mine f or operations a s bes i s of 100 tons pe r 

day. which mi ght later be coubled. 

Ido not thi nk terms are very liberal and gr a de of ore does 
not promis e e ny large margin of profit, but worth following 
up i f opportoni t y is offered.) 

------------------------------~--------------------~ 
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Exoerpts of letter dated July 2nd; 1932 

To G. • Colvocoresses 

From Mr. R. T. Walker 
United States 8aeltiHg nefining &. Mining :Exploration Co. 
Boston, ass . . I 

Mailing address: / 
p.O. lJox 1786 
Ralt Lake City, Utah. 

As the first question, whioh will arise in the mind 

of any prospeotive purohaser, is why the United States S. H. & M. 

Company, with its abundant resouroes, does not itself desire to 

operate the property, I wish to set forth in some detail the oir­

oumstances which attended the operat10n of the property by our oom-

pany. 

lhen the property was purohased in 1911, by tbe U.S., 

it was assumed to be a simple fissure vein, Hithout structural oom-

plexi ties . whi ch would ne06SS 1 ta te the at tea tion of a geologist . 

I t was supposed that the most impol' tan t requisi te was to aclieve 

low costs, and for "this purpose a mechanical Bng1neer, wbo was un­

aoqua1nted with Li.inil1g, but who had earHed a good record in the 

previous employ of the oompany in low cost mill operation, was 

app01nted to tho s uperintendenoy of the property . In the develop­

ment of the mine, faults were enoountered, whioh had not been ex· 

peoted and th effeot of whioh was 1ncorrectly iL.terpreted, resulting 

in important segments of the vuin being lost, w1th oonsequen~ de­

orease in the reserves of ore wh10h had been antioipated . s a 

result of this, it p ' oved difficult to supply the mill with Buff1-

01 ant ore to keep it running at full capa01 ty; an d in the effort 

to do thi (' and prevent costs from r1sing , 8 oon~iderable tonnage 

of very low grude ore was mined, wl1ch not only yielded no pro~lt, 

but actually incurr ed a loss. Carelessness in bandling some of the 

large stopes also resulted in dilution of the ore with waste which 

sloughed from the walls. From information that I have obtained 

regurd1. 1g the general mirllng praotice , f ... ·om competeat former em-

ployee8, I have no doubt that proper mini .s methods would have in-
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creased the profIt to somewhere between one and tw o million dollars , 

instead of about half a million dollars as was actually earned. 

no geological examination was ever made of the property 

by any nember of the geologic(;.l s tafl' of this company prior to the 

suspensiQn of operations, cmd wi th ,he eventual term1na t lon of opera-

tions there the mine was s ' pposed to be exhausted, save for a few 

blocks of ore in the sil i.s of certal a levels below the oreshoots 

which were not supposed to total over 100,000 tons. The r esults 

of the operati on of the m ne were very disappoiutlng to our com-

pony, who, wheli 1 twas purohased, had confidently looked forward 

to profits of several mil l i on dollars; cOllseque ntly the property 

has always been in bad repute with our easteru offioials, since its 

final closing. 

Until two years ago the property was managed through 

our fan Francisoo office , and the otf1cials of the Salt Lake office 

knew nothing about the details of the mine . T w years ago, wben 

the Ran FranC i sco office ~as discontinued, and all the pro) erties 

which it managed were transferred to the jurisdict10n of the felt 

Lake office, the Gold Foad mine oeme within the scope of our 

aotivities, and I wa s 1 structed to examine such workings of the 

property as were accessible. I fully expeoted to perform only the 

role of coroner to the property, but, to my surprise, I found in 

tho m~p files information showing that the top of one of the prin­

cipal orebodies had been cut oft by faulting and had never been 

reoovered. whil~ my examination of the worKings showed that other 

sagmen ts of the vein had been missed. and a s udy of' thd struotural 

r el btlons ai' the orebodies to the veins revealed exoellent oppor­

tunities for the existence of undisoovered orebodles. 

I reported this Situation, of course, to my offiCial 

superiors, but it was deoided not to undertake any work at tbe 

property at the present time; and while I was not iuformed as to 
.. 

the reason for such ac tion, I have eccasion to believe that the 

company desires to use its resources f irst for aoquiring silver­

le ad-zino properties, which are tributary to the Midvale smelter, 

cnd benoe which 'I'1ill be serviceable 1n maintaining our investments 
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in thi section. They have decided , therefore , to lease ~he prop­

erty to r~sponn1ble parties, \lh.o will perform oerta1n st1pulated 
\' 
, l 

development work . It sultablu leasers are not obtainable, it is 

their intontion, as I have reoently been informed, to eventually 

operate the property themselves . 

Mr. Hoddewig's option haVi ng expired, no other per-

SOIl at the present time is authorized to handle the proper ty. The 

fact that it is generally known to be open to lease , has, I presume. 

inspired other parties to ~rongfully represent themselves as author­

ized to submit it. 
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Note by G. M. Oolvoooress8a, 

Ootober, 1~37. 

Reterring to the attaohed report by Walker and oOPY of 
to 

portion ot' his letter/Dle of July , 1~32t it should be said that at 

that time the U.S. Co. were anxious to sell or lease the mine , but 

the terms on which it as offered did r ot seem attractive, and 

quite naturally no other party lias 8nxiou~ to take over a mine whioh 

the U. S. Company owned but ould not operate. 

Subse~uently and atter the price of gold hbd advanced 

the U. S. Comp6ny chunged their yolley and have aince reopened the 

filine and equipped it itll an e oallant mill. i3y last; aooounts 

their operations were quite suocessful and I do not think this mine 

is now OIl the w.6.rket but the int'ormatioll mt..y btl 0 t general in tereet 

in connection \J1 h the Oa ·~ma.n D1str1o~ . 



GEOLOGY ~ND J~CONOMI C... 0]' THE GOLD ROAD MI NE 

Oatman, Arizona. 

OA'l'MAN Dlm'RICT PRODUCTION: 

The Gold Roa.d M1ne 1s situated 1n the Oatman or San 

Franci sco ining 1)i strl c t, on the waste.'n slope of the Black: Range. 

in Mohave County, Arizona. 

From 1902 to 1931. 1.n c1usi ve, the a r1ferous veins of 

this distriot produced 2,761.n;o tOllS of ore (includinB some re­

treat6d tailings), from which metal ~ to the value of 35,?4"1.~a8, 

were reoovEll"ed. - all but about ~l ,000 ,000 of thi s amount be1ng 1n 

gold. Al though there arc numerous veins in the d1striot, ~8% of 

the total product1on has cOIne from two parallel ve us about a 

mile apart: The Tom Reed vein and the Gold Road vein. The Tom 

Reed vein has been produotive over a le@gth of about 8,000 feet, 

w1th 1ts commercial limit in one u1reot1on a.'J yet unoertain; wh1le 

the Gold road vein has been explored for 6 distance of about 6,000 

feet with its produotive limits at both ends still unde~ermined . 

The available produotion statistios for these two veins ure 85 

follows: 

Prc jJerty Years Tons Gross Prv~e Dividendi 

Uni ted Eastern G'Jld lning 
Co. (Comprising the 'U nited 
East.rn and big Jim ore 
bodies) 

Tom Reed Gold I.,lines Co. (Com'" 
pris1ng Tip Top, Ben Harri -

1917-1924 732,528 14,558,210 ~59~7200 

son and Azteo orebod1es) 1Q08-1~31 945.~03 13.088,885 3334000 

Total 

Gold Road vein~ 

Gold Road M.ine 

1,678,431 27,64?,095 9331200 

+ Earnings under Uni ted States S. R. &. II. 004 ownership 
only; earnings under previous oTInershlps unknown. 

GENERlL GEOLOGY: 

The forlllations of the Oatman distriot are almost wholly 

igneous and consi st of Tertiary lava flows, tufts, and breocias, 

whioh aocumulated upon a basement of Pre-Cambrian gr~nlte. The 
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volobnio e Jeota issued principally from a group of vents, whioh 

oenter in the hi gh ridge between the Tom Reed and Gold Road veins, 

and Hhloh for oonvenienoe of referenoe are oolleotively termed the 

"Oatman volcano". In immediate prox1mity to this voloano, l ava 

flows, tuffs and agglomerates aooumulated to a total thiokness 01' 

some 4,000 to 5,000 teet, thence t ~per1ng away in all directions. 

The earlier emissions were of an inte~ed1ate ohemioal 

charaoter. and have been divided into three parts: the lowest be1n8 

designated the "Aloyone trachi te", the nAxt the "Oatman andesi te". 

and the uppermost the "Goldroad latlte"., These extruslves are 

probably d1fferentiates of thu same undarlying magma. as both chem-

10ally t.nd mineralogically the differences between them are not 

large, - the separat10n having been made pr1marily to faoi11tate 

geologioal mapping , ra:-he r than as indioating any strongly marked 

stratigraph1c breaks. 

Atter the emission of the Goldroad latite, there was 

a period of quiesoenoe, whioh was followed by renewed voloanio 

aotivity, marked by effusi ons of rhyolitio and latitic lavas and 

tuffs; and i t was at this time that the 81 tgreaves tuff, hi ob 00 r­

lies t he Goldroad latite in t ll i s ar 9a, w""s tormed • ..it SOllie time 

duri ug the i nterval of dormanoy an erosion, whioh suooeeded these 

eruptions, the minera lization of the distriot took plaoe and the 

auriferous vei ns were tor med. 

The oonoluding igneous aot1vity in the district is 

represent ed by flows of basalt wbioh probably originated frou a 

group of craters some miles t o the east of Oatman, as no basaltio 

vents afe Visible in the distriot 1tself or elsewhere on the 

western slope of the Blaok Range. 

After the cessation of a l l volcan1c activity" north­

south faulting elevated the area in hich the oatman district is 

situated and thus oreated th~ present Blaok Range, while areas on 

81 t har 51 de were depressed to form the Saorame n to valley on the 

east and the Colorado River valley or the west. During its eleva­

tion, the Black 'ange t uult bloo ~ was also tilted easterly at a 

U .S.G.S. Bulletin 743 , "Geology of the Oatman-Gold Road Dis triot. 
Arizona", by Dr. F. L. Ransome, E. 11 et seq. 
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ge ntle angle. It ha s been dee'ply disseoted by subsequent erosion, 

which has beel most extensive on its western slope, beoause of the 

faot that the Colorado n1ver valley bl () ok wa u more deeply depressed 

than the Saoramento valley block. To thiu fact is Que the exposure 

of the auriferous veins of tl G oa tman distriot. while on the eastern 

..,lope of the r ngc oreab of rhyo11te and basalt still coVer "he 

lower and produotive nor i zons und muy possib ly conce ul extonsions 

of tbe Oatman ve i n systells. 

VEI NS: 

The veins 01' the Oatman district ere oompound fault 

fissures, whi ch have been miner alized by solutions depositing quartz 

and oa loi te i n voluminous amount, ,wi th adularia as a mihor oon. 

stituent. Gold and s ilvEl r are the only oetals present in commeroial 

quantity, and sulphides of the base metal s are almost entirely ab­

sen t. The golC~ und silver ocour tn about e 4.ual propor~ions by 

eight, an d hence at the r a t10 of over 98 to 1 by value, at present 

metal prioes. 

Accord1n g t o the Arizona Bureuu of i.i1nes , the period 

of minera11zation i n the Oa tman district is divisible into five 

epoohs, 8S indi()~ted by d1ft'erent t ypes of quartz deposition. In 

each suooess1ve epooh t here was a progrussive inorease in the gold 

content, so t ha t the quartz of the last stbge was respons ible for 

most of the oorruneroial miner tl llzat10Il of the district, and in general 

the va lue of the are 1 s rougbl~ proportional to its abundanoe. 

Characteristic Features 01' the Five Stages of ~ubrtz Deposition 

Texture 

Coarse to fine 
grained 
Fire-gr a1ned; 
often show s 

. oasts of 
oalcite 
Flne-grained . 
Banded 

Color 

Colorless ; white. 
amethyst1ne. 
Whi te; r arely 
yellow 

Various oolors 

Fine-gra1ned ; Pale green to 
often shows oasts ye llow 
of platy culoite. 
Fine to medium Pal e to deep 
grui ned; usually honey-yellow 
b{lnded 

Range ot 
Valuet. 
:t-er Ton 

Up to $1.20 

Up to ~1.?0 

('1.20 to 
'8.00 

$4 . 00 to 
~i' 20.00 

:20.00 up 

Ratio of 
gold to 
C'!i lver 

1 to 6 

1 to 6 

2 to :3 

1 to 2 

4 to 1 

Helatlve 
diab'n i n 
th vein 

AbWldant 

Abundant 

Rel at ively 
soaroe 
Abundant 
only 1n ore 
shoots 
Abundant 
onlJ in are 
shoo ts 

.. Ar1z. Bure& u of Mines, "Geology und Ore Deposit s at the Oatman and Katherine 

Distriots , Ariz . ", by Carl Lausen . F . 72. 
~~----~~~~==~~~----------------------~ 
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Atter the last s~age of Quartz do ~osition, but before the 

basaltic eruptions, there was a voluminous deposition of cbloite. This 

oaloite, however, is without I"etal content of its own, although it some­

times oements a breccia of earlier quartz fragments, and in suoh plaoes 

it may be mInable as ore because of the gold in th ~ se fragments. 

While some of th e vein~l are simple f1lled fissures, 

most 0:1: them are compoimd lodes, oonsisti ng of a number of clo&el1: spaced 

1ndividu[. 1 veins or strlnger5 , which are s eparated from 0'16 another, by 

country rook, and which intersect. divide, and reunite in a complex 

manLer. The walls of the l ode 81.'e sometimes silicified, and are some­

times brecciuted and rec emented by vein minerals. The veins are t 1Ahtly 

bdherent or "frozen" to t he country 'ock, save wi ere post"'mineral strike 

faul ti!lg 1 as formed slip planes along one or bot h walls. 

The veins are somewhat SiI UOU & both on strike and dip. 

In the Gold Road mile, wte e the possible relat10nsh1p of oDebodies to 

v6in struoture has bee more fully 1nvestigated, the orebod1es seem to 

predominate where the vein is oonoave towards the hangingwall, both on 

strike and dip, as shown in I xhl bi t "E". In these ooncev1 ties the ve1n 

attains widths up to 30 feet, while between them the quartz sometimes 

deoreases t o a few l :.ohe s in thiokness or may oven disappear ehtirely 

for a short distanoe . This is not an uncommon struotural feature in 

binuous vei ns , and 8I>pe ars to be d\Ae tc the fact tl a t rene ,ed movement 

along the fissure tends to take shor t-outs across bends or embayments, 

thus creating 8 t sucb 100,al1 ties oheeted or brecolated zones. which 

are structur~ lly more favorbb le for mineralization and replacement, 

than where the later Ilovement simply retraces the course of the earlier 

fraotur~. This structural cond1tion appebrs to expluin the occurrenoe 

of the orebodioD of the distriot as separate lenses with uneom oreial 

intervals between them, It 81 ' 0 shows Vlhy some of the impo r t ant ore­

bodies (such as tl1e United Eastern orebody ) had no outorop, for it 

erosion ehan0ed t o truncate a vein at an i uter-l ens b~rren interval 

there would na turully ' be no expo sure of or e at the ourfaoe, despite 

its existeno e claw; and it likewise explui ns the eventual ter lination 

of ore-lenses witb depth, a lthougb providing &ssurunce 01.' the posBib11-

ity of the reourrence of other lensos beloVo tl em. The intervals be­

tween the l ense c a,pe br to be r lughly of -ho sume order of cbgnitude 
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as the dimensions of the lenses themselves t 81 though there is no uni­

formi ty in this respect. The larger lel~ses attain lengths of from one 

thousand to two thousand feet and ha ve ufforded from a quarter of a 

milli. in to hulf a m.illion tonG of ore. 

Since the Inoot voluminou~ dep06i t10u of quartz took 

place in the early stages of the period of mineralization , while gold 

wes most plentiful in the later stages , the size of the quartz lena is 

no guarantee of value, and meny of them have been too low gra.de to be 

mlned~ Hence, although tho ocourrenoe of quartz lenses at more or les8 

regular i rl tervals along the veins may be expeoted , there is no present 

means of anticipating whetl er or not they will be cOmI.1erc1al. In a ny 

individual lens also the distribution of go l d 18 not uniform. As a 

general rule. - whL,h , however, may have f'l!:..n-- ex<.;eptlons, - the upper 

portions 01" the l enses seeDl to be of higher grade tl en the lOVler porti ons,­

so that in several i ns tanoe s mining has had to be susJended on acoount 

of decrease i r, grade before the bottom of n lens was reached. 

rr'be ve ins of Lhe Oatmull dis trict 00Cur i n all th e 

geological 1'orllla t ions VI! tll thd sll.lg1e o .... oeption of the besel t. Whl c.: h 

appears to be post-mi l oral . Most of the cOfJlIIlercle l orebodies \7h1ch 

have so far been exploi ted in the OatmllU dl stri at, chtlnoe to oocur in 

the OutDan undesite, for which reason this formation has been popularly 

uosumed to be intrinsically the most favorable host rock. This conolus10n, 

however, o~es its curronoy prinoipally t o the faat that in the erea 

whero mineralization h6.s bee 1 .Illost 1ntensu . the Oatman andes! te b~J Ppens 

to have boen exposed by erosion, tdld to corwtl t ute tbe surface rook, 

so ttat nost of t h o orebod1es so far mined ave naturally oocurred in 

this f'ol~tion. From a uheoretiaa l standpoint, the ohemioal and physical 

si~llarity of the Alcyone trachlte ard the Goldroad latite to the Oatman 

andesite tends to disoredit thi~ popular belief. While th o faot that 

in other districts in the Black: Hange vei ns of similar charaater ooour 

in other formations , points to a s1ullar co .~cluslon. The evidence of 

the Gold Road vein i s particularly illuminating in this respeot, as this 

1 < one of the few veiU3 of the district hieh has p~netrated t.ree 

fomnat1ons and is the only one in whicl development work ha.s revealed 

the behavior of tho vei Il iLl cu.clJ. . In tho 81 tgrl..iaves tuf ... the Gold Road 



. . 
vein is only a few irohes wide . 

-6-

At it passes downward through the 

Goldroad lat1 to it gradually 1ncreases 111 width, and 1n the Oatman 

andesi te it . u ttains larg.e dimensions. However, the'o is no abrupt 

oh rnge in size where the vei Il passes fror.l one formation to the other , 

nor 1 s there any · difference in character, nave tl a t the vein tends to 

ocoupy e. more olean-cut fracture in the harder and more bri ttl 'J.old-

road l 'atl te, whilt; 11, t e softer Oatman andesite ther is more of a 
, 

tendenoy for replaoement of the walls. The vein 1s unoommeroial in 

the 8i tgreav,Gs tuff, but ore of' eCiually high grade oocurs where it tra­

verses bo h the Qoldroad latite and the Oatman andesite. The prepon­

derance of evidenoe favors the assumption that the wallrock had little .. 

influenoe on the disposition of the ore, and t hat the oontrolling fao­

tors were the de crease in temperature and pressure as the mineralizing 

solutions approaohed the pre-mineral surfaoe at the top of th~ °it-

greaves tuff. The saoe thinning and impoverish en of veins near the 

origina.l depositional surfaoe and thei' enlargement and oommercial 

mineralization below are observablo in many mining distriots. 

This oonclusion that;'1iho vurtical range of mineral-
. 

ization in t he Oatman district is governed by the originbl thermal grad-

ient . and onlym Q minor extent , if at all, by cllerlical and physical 

differenoes in the formations penetrated, is of two-fold 1mportance: 

It encourages the expeotation that oreb 0dies may be hidden beneath the 

81 tgreb.ves t ltff and he overly ng basalt , l hi c l~ blt..nket the ore-bear1ng 

hor1zons east of the Oatman distriot; and it suggests that comrJercial 

minera11za t ion.may extend Lluch more d00ply long the vei b than has 

heretofor e been admitted . In some Tertiary gold c amps, such as Cripple 

Creek and the Comstock Lode , a 30 O-foo t vtJrt10ul range of oOlllUloro1al 

mineralization has been demonstrated, below wha~ caomercial seo t ions 

of the vein s may have been preViously removed by ero&ion. If the base 

of the Sitgrebves tuff is assumed to be the u~ por limito coumeroial 

m1neralization at Oatman, a corresponding vertioal ronge might oarry 

oommeroial minoralization through tho Oatman andesite into the loyone 

traoh1 te and possibly :tn to the underlyi Ilg grani t us well. Under t his 

bypothesis the pauc1 ty of ore in the veLw i n these let ~er for at10ns 

to th 8 \'Jest and southwest of Oatman 1s i nterpreted as ropresenting 

simply a latera l dimuni t ion of ulneralization fr uro a f ocus near the 
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Oatman vent, rath r than vertioally deorea8in~ mineralization below 

an assw.ad favorablo horizon bottomed by the Oatman andesite~ 

POST-MINERAL :F'AULTS; • 

There has been oonsiderable post-mineral faulting 1n 

the Oatman distriot, although few of tbe faults are of very large dis­

plaoement. The faulting is all of normal type, and has t aken plaoe 

in two periods: (1) An earlier per10d prior to the last depoo1t1on 

of calCite, and therefore antedating the basaltic eruptions, These 

faults commonly contain more or less oaloite. (2) A later period 

subsequent to the last caloite deposition and also to the basaltio 

eruptions. The se faults are accompanied by fresh gouge and recent slip 

planes, an d cut the calcite as well as t he veins. 

GOLD ROAD MINEt HISTORY AND PR0DUCTIONS: 

The Gold Road mine was discovered in 1902, and was 

operated by several different oompanies pr ior to its sale in 1911 to 

the United States S. R. & ¥. Company_ The latter worked the mine for 

a ;le r10d of f 1 va years and t hree montb s, oommencing in 1911 Llld ending 

in 1916, and b1so for a subsequent period of one year and n1ne months 

commencing in 1923 and ending in 1924. f i nc e 1924 the mine has been 

dormant save for arnall end i n termit tent operations by lessees, none of 

whom cave possessed suffioient ca pit a l to make any Derious attempt at 

development work . 

The produotion of the m1ne as distributed among these 

several periods of operations has been as follows: 

Ownership Years Tonnage Estimated Gross Earn1ngs 
Heads/Ton Produution , 

Pr10r Owners 1903-1911 327,165 $12.50 C3,416 t 299. '? 

U.S.9.R.&:M. Co.1911-1916 500.104 7~~O 3,1'l.16,341. )442,752.54 

Lessees 1917-11;)22 352 '? 3 . 203 . ? 

U.S . : .R.&.M .Co. 1923-1924 60,965 12.50 583 .~77. 46,335.85 

Lessees 1~26-1928 2.847 ? 37 1169. '? 

Gre . d 'J.'ot I:J 1 8~lt433 9.80 7, 336.989 

The aooompanying long1tudinal seotio4 of the Gold Road 

mine (Exhibit F), shows the portion of th0 veiu mine d during these 
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several periods. The aroas ti llted yellow were stoped prior to the ao­

qUisi ·tion of t he property by the U. S . S . R . & M. Company, while. those 

tinted red were mined by the latter company up to tlc termination of 

its first period of operations in 1~16. The suspension of operat ions 

at t his tiLle brough\. about by a oombi nation of ciroums t ances. - Through 

the effeots of pos t-m1neral faul tint:~ ' whioh ware at that timo not ooJn­

pie tely wlderstood t iuportan t seotions of the vein were missed in devel­

opment work. r. In consequence 01' this, are Eesarves were reduoed below 

expeotations, and i ll the effort to keep the 300-ton mill operating at 

full oapaoity, oonsider able low-grade ore was mined to no profit. Rather 

high tailing losses were incurred beoause ... as is now known - of in­

suffio~ently fine grinding in the mlll. ]'1nally, the inoreose 1n op­

erat ing costs and de orease i n hUlJlan effioienoy during the war period 

so out in to tncome as to mak ..., 1 t impos s1 ble to leep up development work 

i n advance of extraction. '1'be water vlidch fi l led the lower level s of 

the mine after the s uspension of operations i n 1916, waB never again 

removed; but there was a short C6L1.paign of operations in 1923 and 1924 

to develop and mine, througb tbe Line Road tunnel. ore recoverable in 

tbe southeaster n part of the mine above the .. ~ater level. and the stopes 

of thi ~ latter period have been ti nted brown on the map. 

Studies of thedistriot by the U. S. Geologioal Survey 

and th e Arizona Bureau of ' ines in later years 'lave thrown .ie'tv light 

upon its geology, while an investigation of vein struoture and post­

mineral faulting in the Gold Road mine has revealed important possib1li­

ties that were previouoly unknown. The iruprovement whiCh" has takeu ' 

place in the technio of oyanide praot1ce and in miniug raethods in the 

distriot p : omlses materially better reooverles and sotle reduction in 

oosts for any fut ure op~rations. 

GOLD ROAD VEIN: 

The Gold Road vein strikes northwesterly tind south­

easterly. and d1ps northeasterly a t between 70° and 80°. It 1s traoe-

a ble on the surface for a total extent of 11,000 feet. but for about half 

of this distanoe its outorop 1s masked beneath "wa.sh" and s11de rook. 

Tbe Gold Road mine oocupies the middle seotion of t he vei n , 6,500 feet 

in length; while the Gold Road Red Top mi ning Company and the West Gold 
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Road Mining Company own the ends of tbe vein to the southeast and north­

west respectively. In the two latter properties, v ry little ~ork has 

been done and no commerci al ore as yet discovered . 

The Gold Road vein is a strong compoWld lode, 1 hicb 

is somewhat sinuous hath on ~trlke and dip. The ore ooours in e succes­

sion of lenses~ sepa rated by intervbl6 where the vein is narrow und low 

in gl'ade. These lenses a ppecr to favor t hose sections of the vein where 

it is conve.vs,. both on strike and dip~ t owards the llortheast or anglng­

wall side. The G()ld Hoad vein traverses three fO l'matioI s: '~he Sit­

gre f.l ves tuff, the Geldroad latite, and the Oatmn andesite. While there 

is no aorupt uhsllge 1"rom ou -a forma.tlon to the other t tbe Gold Road 

vein gradu lly narroVi s in wt"dt. as it 1s followed upward and approaches 

the pre-.mineral surface at the top at the S1tgre vas tuff, - ranging 

from a maximum 01' 30 feet in the Oatman undeslto to 0 ly a fa inohes 

in tbe Sitgre~ ves tntt. Commercial ore is limited to t e Goldroad 

latite and to vbe Oatman andesita ~ and there appears to be no difterenoe 

i l l the grade of ore. in these two for a tl .. .ms, despi to the disperi ty in 

vein width . 

The orebodles mined oonsist of three large lenses and 

a n ber of small ones. 'rho t brea large lenses all occur in the Oatman 

andesi te and a re krlO'.~ n as the nNe. 1 Orebody", t e"Shar:p Orebody". and 

the "Rioe Orebody". The sev'eral st~aller stopes ea wt of t Le .1oe Ore­

body, but eb e- ut 0 11 ·the same level, '-A ppear ~o be portions of the Bice 

uartz lens, separated by ore t oo low grade to be minable. Tho sto~s 

along and above the Lino Road tu.nul31 c ,'nsist of f.i number of sm.lll lenses, 

some of WJ icb merge on the i~ margin. 

The lower grade of t hJ ore mined from tb~ Gold oad 

vein as compared i th the production from the Tom R ed (~ee page 1) is 

due ill part to the f act t hat, 01 a coun of th~ superior hard~s s of 

the ..... it-.lls of the Gold ; ·oad vei il : it is posaibl 3 t o stope it by cheaper 

methods than can be used i ll the Tom Reud Vein, h nea ~ erm1tting the 

.mining of lower grade 0 e. It seemB to be true , however s t hat the aver­

age gre de, 88 . 1s i ndicated Ly the f ollo'Nl ¥',s sfmple r '..Jc ords of t le 500-

foot level th.:ough tho Sharp orebody £.In d t he wester n e d of "" <:J ~1ne 

Foad tunnel, before tm se secti ~)!lS i.'lere stoped: 
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500-foot Level, S arp Orebody . 

Co-ordi­
nates. 

800-~OO 
~00-1000 
-1000-1100 
1100-1200 
1200-1300 
1300-1400 
1400-1500-
1 500-1600 
1600-1700 
1700-1800 
1600-1900 
1900-2000 -

Total 

Lang b 

100' 
100' 
100' 
100' 
100' 
100' 
100' 
100' 

-1.00' 
100' 
100' 
100' -

1200' 

Aver. 
Wi a th 

6.0' 
6.6 t 

6.8' 
7.4' 
5.~' 
5.9' 
7.6' 
6 .. 4' 
6.3 ' 
5.1' 
7.4' 
7.2' 

l.l.ver . 
Value 

-·4.~7 

5.67 
10.33 
8.88 
7. 3 
9.91 

11.12 
11.07 
12.g5 
17.1.6 
25.86 
10.47 

6.55' 11.1g 

(The ebove s ample s were limited 
to the .idth of the drift~ where­
as the orebody as later stoped 
was much wi der, attaining widths 
up t o 3 0 fe et.) 

$a.stern art of' Line Road TWln 1, 

Co-ordi­
nates 

3820-4020 
4020-4116 
4116-4172 
4l72-4~42 
4342-4417 
4417-4492 
44'd2-4592 
4592-4662 
4662-4757 
Fault 
4750 .... 48;;7 

Length 

200' 
;;Iu' 
56' 

140' 
7f)" 
75 t 

100' 
'10' 
85' 

100' 

_hver. 
Vii dth 

3 .2' 
2.75' 
1.7' 
3.7' 
2.0' 
2.2' 
2.2t 
2.5 ' 
3.25' 

Aver. 
Value 

~24.00 
8),70 
4.50 

17.70 
6.70 
4:.56 

22.80 
1.32 

11.40 

35.00 

(Beyond this point the Vein is 
i nterrupted by a f ault nd has 
nev er been er lored. Onl y the 
s e otions of the vein, h1gher than 
100.00 i n vblue , were stoped.) 

The pr ceding tables sell've also to il ustrute the largu d i mensions of 

the orebodies ill the Oattlan andesite, as repre s en ted by the Sharp ore-

body, and the llarrOVler 'kidtns an shor t or l engths of the cOJlll'Jero1al 

!enses i _t~ thA Goldroad la tl te, as i ndicated by the sa pies along t he 

Lin e Road Tunus 1. 

The Gold Road vein system i ncludes, besides the main 

Gold Road veiIl , a number of t iner 11 zed spur" vei tH> , nhi ch depart fraa 

1t at very acute angles. iith but oue e caption , bese latter are saall 

and inuonsequout1al, and so far as kuo-.,n , lose &11 tr cas of mineraliz-

atlon itbln a shurt distanoe. The one exeept ion, ~nown as the North 

vein, is traceable fo r a bout 3,000 feet, aud oontail: s one iLlportant 

orebody" - the Gharp orebody, - hile the Rice orebody, an the neigh­

boring stopes belong1ng to t he sace l ens, are probably upon it also. 

From the potnt of jWlcture, the North vein gradually d1verges 8S it ta 
followed northwesterly , and half a mile from the juncture is sbout 200 

feet distant fran the main vein . Northwesterly from the mouth of the 

Line Road tunne l, the Horth ve i n is entirely masked by "wash", so tm t 

the outorop of the Sharp orebod~' i s hidden; wllila in the s · e general 

area the main Gold Road vein - in thiu seotion known as the South vein • 

1s a lso covered coapt i n a few places. These conditions have been partly 

responsible for the 1nteresting structural s itustion wbic 1s disoussed 

1n detail on the following page. 
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GOLD ROAD VEIN: PO~T-MINERAL F liLTING: 

An important strike f~ult, known as the Sharp fault. 

which in places divides into several strands, accompanies the Gold Boad 

vein nore or less closely, bile a nunbar of faults of small displace­

ment cross the Gold Road vei and off-set it fro a fe inches to a 

meximllli of tu Ety five feet. All th e f Lults are of L101' l o.l type • .some 

of th lil oontain post-mineral calcite, while others are of still Itlter 

I orr...a. tion an S11( 1 only gouge and recent slip planes. 

The Sharp faul t as a some bali sinuous course and 

crosses the Gold Road veili ooli · uely in several plaoes; consequently 

it is in the hangingl'Ja~l 01' the vein a t s ome pl (; ces, follows the vein 

to I' oertain di tances ar.a. elstJvlhere is in the foot all. AS the total 

displaoeIi1~nt on tbe Gold Road vein, bich i noludes whatever pre-minerbl 

novement ~ here may h ve been, is about 400 feet, the dip-slip on the 

f;barp feult must be sotlewhat less t ban this 8ll1Otmt. Fresh sl1p planes 

on the fault reveal striae r aktn6 southeasterly at about 450
, which 

suggests that tbe effeot of the horizontal oomponent of movement al ong 

the fault has been to shift the hangingwall southe:J stel'ly with respeot 

'to the footlt-E;lll . 

Tho effect of the Sharp fault and of thu smaller cross 

faul ts has been to di vi (~ e t he vein i nto a nl..ll.1' er of fault segments ; and 

w1111 tbu movement t as b8en small in most cases it as aUg11ldll.ted the 

natural oOLlplexity of th ~ struct 'lre due to tl e Ootl_ounu nature of the 

lode and th lentioular arrange~€nt of tD ! oresboots, and 5 been 

largely responsible for coo Leroial segn~ht5 of the vein eving been 

missed by developuent wor k du~ing tho pr~viou3 op~ration of the mine. 

This is most oonsyicuously illustrated in the case of 

the Sharp oreboQy. As previously stated the outcDop 01' this orebody 

in masked by "wash", and i twas disoovered only b.f drifting sout east­

erly on the 500-foot level fro the no . 1 sbaft . The Sharp fault crosses 

the Gold Road ~ln beyond the fault and to pick up the North vein i n- , 

stead. On the supposition that this was th8 main veln, 8~1 subsequent 

development work in th e oe ntral seotion of the nine was co, centrated 

on the llorth Vein , leaving the corresponding section of the na1n vein, 

(here known as the South vein) unexplored; and although the mistake was 
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later suspected~ no corrective action to develop tbe r.outh vein in this 

area had been undertaken when oonditions forced the 5uspension of opera­

tions in 1916. In stopiIg the Sharp orebody upwards from the bOO-foot 

lovel, -1 t was found to be cut off bet leen the 200 and 400-foot leve l.:. 

by a northerly dipping strike f ault - 'tbe [' harp fault. IJeOeUse of the 

present inaeoessibil1ty of tLis stope, the fault in question oannot now 

be seen at this polnv, uut its existence a 0 effect are recorded in the 

mine ~aps of the dote leXhibit J and K) and are corroborated by the 

test! ony of former 6IJ.ployees. The or.ly attenpts ITlade to recover the 

orebody beyond the fault were in the no . 2 shaft and the 1643 raise t 

in both c,.: Vihi eh a v~in was found up-dip above t he <"'harp fault _ i~ t 

tha t time this was supposed to be tbe continuation of the veii_ on which 

the f.harp orebody bed been stoped, but since the vein was uncommel'cial 

in both exposures n ' furtLer effort was made to devel ' p it. Recent 

mapping of the posi tion o r the North and <:!o uth vei ns \Hl the surface f 

tog~ther wi th the known fact that the Shar p faul t is one 01' norlllal 

type. suggests that the vein fOWld above the fault was the South or 

main Gold Eoad ve1n. If suoh iEo the aase, all the portion of tbe U<r th 

~ein ahove the fault, i ncluding the upper extension 0.1. the P.bBrp ore­

body, reposes undiscovered beneath 1ihe surfaoe "wash" hic)1 masks it; 

whl1 , all the South or oa1n Gold ?oad veiu between the east end of the 

lIo. 1 oreboay an d the Ho . 3 sha rt i3 w!1011y unexplored save 1'01' the 

two pOi nts w ,ore it has bee .t out by the o. 2 shaft and the 1643 rise. 

Near the so theasteI' li en- .of tht: property , at a point 

wt.ere a small post-mineral expl.osion pipe has oJliterated the vein for 

a ahort dis'tonce, the Sharp ault 81:, 0 swings obli 'iuely 8C1' OS8 it. T e 

surface oxposures SllO the t 1..hu displ.tioellll nt cannot be large,. out the 

vein has not as yet bee recovered undergrounQ beyona this point, sinoe 

the only development vlo r k in tti S svcti on t.as been aloo.g the Lil!e Road 

tunnel an fi 1s in the lootwall of where the vei n s ould be. 

The Gold Road mine is about 30 miles distant trom King­

man. Arizona , which is the nearest r ai lroad point, and with whioh it 1s 

oonnected by the f i no rIational highway known as the Old Trails 1 1ghway_. 

The elevation of the mine i s a.bout 3,000 feet. "l'he climate is arid and 



tbe temper&ture hot i n summer bu pleastint ill wiL!ter. Tb~ Llilw lJakos 

50 gLllons 0:" Wtiter per minuto, hich is slnf.1cieut fDrtlte rC4,uirements 

of c 250-ton n11l on the bas1a of 6 JOIlSUlllpt :U.W 01 one ton of water 

per ton 0; ore , as per current Oa tfuan dist~ict practice. If deslred, 

t :tis supply ann be supplementad from t · .. o spri ngs on the s c c-tern uide 

of the Black Renge upon 'Which tlie.'ompany po~sesses "Water rigl!.ts nd has 

cr-cted a pUI'Jplng plant and pipe-line. Elect'ic power is 8vLilable through 

fA transmissiOn line frotl a steam.-gene ... ·oted electric power plant at King­

I:lEln; but the cost of power from thl' source is rather high, approx1mat1ng 

two cen ts pe r K.:.11. The alls of the GJld oad voi n are sufficiently 

firl in tlost places to )orni t sb;rinkage stoping; .hereas in tbe ""'om Reed 

ve1n t he cut-clnd-fill me thod must usually ue employed, 1 tb consequent 

higher costs. 

The following table sha 8 t he avera~ cost of operations 

at the Go1u TIoed mine from 1911 to l~16, inclusive, - during wilien per10d 

about 500,000 tons fere mined bnd 0111e9 a "t ',he rate 0 ... SlJQut 280 tons 

per day: 

Mill Heads ( sti~ted ) 
Mill Tails (EstililEtted) 

Gold Reoc>ve ry 
Silver Le oovery 

Mill Peaovery 
Marketing 
Net Bullion Value 

inlng Cos ts: 
Exploration 
lning (' perat1on 

M1ne Gen'l Expense 
GenerAl Overbead 

Milling Costs: 

(.30? oz.) 
(.148 oz.) 

$0.68 
1.75 

.84 
~ 

Crushers .06 
Tram to Mill .03 
st p Batteries .29 
Tube ... Ulls .55 
Classifying tinU thick' g .10 
Agitat ion .14 
fl1me F11ter1ng .04 
7inc oom .04 
~el~1ng Room .07 
Lime .06 
Cyaniue .15 
Zinc .11 
l'umpi -s . .11 
Mill General Lxpen st:; .13 
Genersl Overhea.d dd 

Tott.1 Costs: 

Net Profit: 

'6.34 
.....:.2§. 

Value 

6.42 
.03. 

6.39 



By compariso , the average operl::lting cost of the united Eastern lfiining 

Company on the Tom Reed has been ~8.08 per ton , wbich lu61cates the more 

favorable character of the Gold Road vt:in for loVJ cost operation . The 

low ~ercentage of mill reoovery indioated , - a~o~lti g to about 85%, -

was due to the faot that the go ld occmrs i ll t he ore in v ry ninute part-

101es , and that the ore was t oo ooarsely ground and too short a per10d 

of contact ith solution ViSS permitted to e f fect a satisfaotory .extrao­

tion. Subsequent e::·.perience a t the 'I'Otl. Reed mill has sbown. that by finer 

grinding and longer oontaot, a ~~; reoovery can readily be made; while 

wi t h r ecent inprovements i n mini. 3 a nd milling uethods and equi,ment it 

should bo poss ibl.J ~o better the former oos ts , under other iS3 coo.parable 

conditions. Assuming a "10.00 mill head , - hioh is very nearly the 

averago of the Pbst produotion of th , .. Gold Road mine, - the follow ing 

estitl81Je io co isidered reasonable at the p .resen t time , depending of 

oourse up \.Jn the development of sufficient ore to justify the scale of 

operations suggested. 

Heads 
Taili ngs 
Recovery 

ining 
Milling 
Overhead 

Net ~ rofi t: 

Sj3.50 
2.00 
~ 

100 Tons : er Day 

~· lO .. OO 
.50 

~.50 

6.00 

. :3.50 

"3 . 00 
1.60 
~ 

250 ~ons i:er Day 

$10.00 
.50 

9 .00 

5.00 

4.50 

11 of tha e quipment and build i ngs at the mine have 

been sold, and r ost of the equi~mGnt hich i s not obsolete or orn out 

has been removed; but t he bui ldi ngs are sti ll stawHng, in fa ir cond1-

tion, while the mi ne workings a r e sti ll equipped i th "traok and air-

pipe (as of June, 1932) . .l..he r ill building shelters a partially finished 

100-ton Dorr counter-ourrent oyanide plant. th inst'llat10n of whicb 

was OOLlrlenoed by the last les see. The _10. 1 shaft will re ; uire repairs 

to the extent of a few t housand dol1ar~ before it can safely be used. 

'l'he tif.l.bering of th ~1 1:0. 3 shaft do ·,n to tho "1ater levt:51 wa destroyed 

by fire recently, but the s haft i ·taelf i s iLJ,.hard rook ana has not oaved. 

Howeve:t;, SiHQ6 the ,10. 1 shaf t is tl e ollly Due cO I.nec ad by tramway wi tb 

the Lli l, and since ~. ll 11e 10 r l ev~ls slope wwards it, this shaft 



is the most cor .. veHient opereting center. 

About 100,000 tons of early tuill ngs, 8veragi l!g ~2.00 

per ton {half of Jhich is in soluble form} J are a vailable for r e-treat­

lueli t at an estimated profl 't of a i.: out 40¢ to 50¢ per ton , should tho 

restoration OJ.. t h mine to a produotive condition justify t he rehabill­

t b. t1 a ll of the .oil1. 

OBJECTIVES: 

The possibil1ties of the Gold Road mine may be div1ded 

i n to three ole.sses, acoording to aocessibility: (8) Those ' above too 

water level, which now stands about 350 feet below the collar of the 

No. 1 shaft; {b} those between the water l evel and the bottom of the 

existi ng world ss; (c) ttJose below the bo'tton of the existing work­

lngs. 

The exami nntion upon which the present report is founded 

was ma de Hithi ll the past 18 onths, and henoe as necessarily confined 

to tl.le acoessible v.ork:ings above tho water l evel. Consequently detin! te 

r ecommenda t ions at the presant time C L:. n be L:8 (l 6 only for such objeotives 

as can be reached a bove the we 'ter l eve l; but s hould exploration for these 

ob jectives r esult successrull y, the i nterval between th ~, ater level 

and t J pres ent lowes "; workings will t h en merit f'u:cther developnent. 

and t he use of t he accuoulated ater in the nine f or the purpose of' 

ml11in - ne1'J ore discovered a bove the water level 111 provide the neces­

sary opportunity. Likewise, should subsequent develop ant of this lower 

portion ot t he mine pr ove profitable, still deeper exploration along the 

ve1n in searoh of those orebod1es whioh theoretioally should exist at 

greater depths would be justified. In other words, each step i n the 

progressive exploitation of dee ar sect10ns of' the Gold Road vein 1s 

predicated upon the successful consumation of the exploration program 

of the section irntled1ately aboys. The accompanying seot1oa tilol.lg the 

Gold Road vein system (Exhibi t ) shows in a ge neralized way the un­

explored portions of the vei n and the areas therein wr 10h a ppear to 

otfer the greatest opportulli ty for i Nmedia te attaok. 

Of the four p ~l n olpal objectives acoessible above the 

present water level, three oan oO;tven1ently be re hched through the No. 1 
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shaft. It will be n cessa~J to replace SODe timbering i n the shaft and 

to entirely restore the 300 level station; but the 300 level itself 1s 

open 0 both facos 8 ... d is eliulpped wi tl1 ' ine track and air-pipe. 

"B" on Exhibit J4~ 

As has been previously explained, the South or maln 

Gold Road vi: in is unexplored - save where penetrated by the No.2 shatt 

and the 1543 raise - for a distance of about 1400 feet be.tneen the no. 3 

shaft and tha race of the 300 level fron the flo. 1 shaft. hile nothing 

can bel predicted ,,1 ttl assuranoe regarding this section of the vein, the 

normal dis t ribution of ore lenses suggests that one may be expeoted in 

thi s 1nte:cval, and th =- fact that large oreboc11es have been !!l1ned from 

each side of it ould seen to give it good speculative va1ue. It oan 

conven1ently be explored by driving southeasterly along the vein from 

the present face of the 300 foot level, where what seems to be this 

vein is exposed. As shown on Exhibit N, about 750 feet of drifting 

should be Buff icient to deter mine the existence of this assumed ore­

body. 

• 

'rhe faulted top of the Sharp ore body i s a tenpt1ng 

objective .. in view of the fact that the or ebody abutted againG"\; 'the 

taul t for about 000 feet on strike J (;i nd tha-, - as I am i nformed by . 

former off1cia15 of the nine - the oreboay where out of f was 8S good 

11' not better thrm the averago of the st ope, - the ore i n the 1 43 raise 

av~raging about 30.00 per -Con . Considering the fact tha t most of the 

ore lenses a long the TOLl Ileed va i n , together wi tll the _-Jo. 1 ort:lbody on 

the Gold Road vein, l1avd vertio " l diI:ldnsion:.:; 01' l'rOll 100 to 9 u feet, 

i t i s l ot impossi b1e, if tll'J Sharp orebody was originel.ly ot comparable 

height, that its faulto d extension ay extend to the surface and Illay 

contain some 100~000 tons of ore. This can oonveniently be explored 

by cro ss-eu t ting to the North vein. just west of the Sharp s;ope, froa 

the exten.sion of the 300 level to the southeast, which has been proposed 

for the prbdec1 g ob jective. l~ S S o \m on l.!. .hibi t 1 to. 500 feet of cross­

cutt ing and drifting should suffice for the recovery of tlis orebody'. 
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"D" on Exhibit M. 

There 8re possibilities for the eXistelce of one or 

more "blind orebodies in the property of the West G;_)ld Road 'Unlng 

Company, w ich adjoins the Gold oad mine to the north est. and into 

wbich tbe Gold Road v e i n extends. Throughout a distance of about 2000 

'\ faet between the west end line f the Gold Road mine and the point wb) re 

the Gold ~oad vein is off-set by the Mallery fault (~ee Exhibit G), the 

outcrop of the v e in 1s covered by t1wash"y and its potentialities have 

never been l r vestigated exoept by 8 600.foot shaft, sunk barely 100 feet 

from the Gold Road property line. Ac cording to th 0 mer of too property 

und only development work performed f-l-°om thi s shaft consisted of two 

short cross-cutB~ one of whiCil1 cut a fissure Wllich was supposed to b0 

of the Gold hoad vei , but only~bout 20 teet of driftirlg was performed 

on tb1 fissure. Sucb work, of course, i s wholly inconolusive an'd 

night readily fail to encounter 00: .1 ere 101 ore , since this shaft was 

suak just about where the Hor al barren interv&l bet een the Ho. 1 ore­

body and the lLEtxt lens to the Vlest - if one eZists - should ocour. 

Furtherlllore near the west e n d line of tbe Gold Road mne there are two 

cross-raul ts, knQwn a~ the East and iiest Mill fa u1 ts, uf 8p:paren tly SOLle 

50 to 75 reet coubined dip-slip " wll i ch should tend to Jog tbe Gold Road 

vein to the south. - possibly to a sufficient ~xtent so the it m1ght 

have been nissed by the cross-cuts from th ' shaft . A significant fact. 

i 1 (; ' is con .. c ctioh, is the ent ire ab~ence of any quartz or ctllc1 te frag­

men ts from the dlMp of the West Gold Road uhal t. 

r.l'here is t thereforo, a l'eaAonabl (; poss1bi11 tj' tha t an 

orebody exists along the hidden seotion of th" Gold Road v ein in the 

West Gold Roau Minin3 Cotl_,)sny's property t - h~l vi ng a compurable relat10n­

sllip to t e ). o. 1 orebody as th~ Uni ted Ea ster n orebody - \lhich a lso 

W8fj tt~lll d ff on the surface - rore to the Tom Heed orabodi os . ':'111 s 

pos -ibili ty can uonver iClitly be i1 v.est lgated by exto di!:le thelCGt dr1ft 

on tbe 300-foot 1 vel from the :;0 . 1 shaft into the Wost Gold Eoad 

pro erty t or u dis ance of about a thousand f lJet a long tlc vain , as 

shown 01 Extihi t lJ. J.>.ccording 1..0 th average spuci g of ore l enses,. 

one should be found in this dietance, if it (}xlsts. 

The owneI' of the Jest Gold Boad property has a reed 
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to a optio v on. the fol -ov-iiug terms: ~ three-year 16 ase, i til no pay-

ments during this pe lod; a price of ~20 ,OO 11' paid in on.3 year , ;'-25 ,000 

if pc:.id in t,.o years, t:nd ' 30~OOO i f p~id i three years; a royalty of 

lO/~ on bullion shipmunts, 110 apply on the purchase price; lessee to 

assume payucllt of curren\; taMes; 45 shifts por month to be worked , w1 th 

the underststiding tre t .ark performed in the Gold Ho"'d ground from the 

est, faoe of th 300 level \/111 apply on this rc.quirenent. 

no" OIl I~xh i bit M. 

At tbE1 southeast end of tho Gold Road t.in ' the vein 

was sinultaneousl y interrupted by the Dharp fault and by a post-~neral 

explosion pipe , hieb surface exposures show to be of all dl ensions 

and beyon d Ibic11 the vein outcrops for somo 2 ,000 feet. 1'fo exploration 

\~ork has been p~rformed undergruuud beyond thi pIpe t except on the 

L1ne Road tunnol ; aud 0 ,this levl; l the s utheastward exte!1sion of the 

drift bayond the explosion pipe was drive in the foot all ond did, not 

enoounter the vein. ranee the r. ost easterly sto,a in the bine whicll 

abutted ageins .j 81 d was out off by thloS explosion pipe, averaged about 

~25 .. 00 per tOh, tlJere seems reason to expect cot1.r1ereial ore to extend 

boyond it.. The surface ou.tcrop 1s still "trong in thi s direction. al­

though i t ilere traverses tho ~it8reuves tuff, hich is believed to be 

ab ove tbe u}.lper lim t of cOfJOercial minera11 za t ion. I.s shol?!1 on Ex-

h ibi t r "'omE! 400 feet of cross-cutti!le end drifti l.g , just beyond tb:: 

explosioll pipe, should suffice to recoveI' the vei l und demonstrate 1 ts 

'possiblli ties in this section. Owing: to the; fact the.t the Line Road 

tunnel, as it progresse'" southeasterly will ~ getting into strat1graph­

ioally higher ground, where narrower widths of vdin would be expected. 

the proposed wDrk mi ght not develop large ore odies, but if i t should 

reveal the existence of ore of oommercial grade , a l thoueh of narrow 

width , 1 t woul : prove he extens10n of minera11zation in this directi on, 

and would thus justify further exploration work in this end of lower 

l evels , - not only fur tho extonsion of the Jr "body mIr .. ed above the L1ne 

Baad tunnel , but also for unother poss iblL lens l"E" on Exh1bit M) st1l1 

further to the soutbeas t. ,h oave 0 f about forty l'eet ill length near 

the Line Road tunnel woulu have t o be c 8ugbt up or dr1fted uround be-

fore this ,"jork could be done. The tunIol is equi.;ped with ruine t rack, 



.. , ... 

ai r -pipet and cars. 

SUMMARY: 

ow Lo n d impol' tan t ge logical i nfo:rm.ati on as to the Oatman 

" district i n general and the Gold Road vein i n particular justifies the 

belief that the Gold Road vein. ilthln the Guld Road mi ae and the prop­

erties hich adjoi n it at either end, ofrer::. possi bilities ouch greater 

than its fOl"mer production. The ocourrence of the orebodies 8S isolated 

lenses, usually con ta1nlng from U 11uarter of a million to halt a m1llion 

tons 6ach, provides assuraIloe of a large ton age , when auoh t. cot:lIllsrcl a l 

lens is e oountered; an th f act that t he lenses seem to oocur at more 

or less r egUla r 1nterv&ls a long t he Ve in , ... t -fords da:fin1te objectives 

for development lork , although of course there 1s no certa lnty that 

any single lens will be commerci al . 1thin the upper thousand teet of 

the Gold Road vein tllere are at present :four such .defini te objeotives, 

all of whicb c a n be Investigoted wi t hout inourring the expense ot un­

watering the mine . The estinated cos t of perf orming the preliminary 

dev e lopment ork outlined in the preoed1ng pages , i nc l udi ng the price 

of such tenpoIsry equipment as will be necessary , 1s be ween ~~25 tOOO 

and 35.000. fhould anyone o f these op j ccti ves respond f uvorably it 

shoul repay this ex, ense a nd provide a wor k1 ng p :.'of 1 t; while tht.. total 

possible extent of commercial ~ 1naralization a long tha vein both laterally 

and in depth affords the opportunity l' its beoODing a p . .coducer of re­

oord comparable lI i · ... h that of the Tom Beed vein. 

(signed) B. T . WALKER. 

.-
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