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BIG In MINES. I {CORPORATE]) 
Merohanta National Dank Building. 
Los Angeles ~ CaJ,iforn1a .• 

Th~ following report oovers that oertain mining 
property kno~ as the :BIG .Tn,!, s1 tuated in an Francisoo 

ning Dlatrict. lIohave County. r1zona:; about one mile . 
easterly from ~he town of Oatman. 

The area embra.oed in this re.port comprises 
five mining claims a.s follow·s: The Yonaroh, -:Sig .T1";;1 , Little 
Alice, ~orth Aztec, and Aztec claims, all I for.m~ng a single 
compact group ~ These have ~ll been scour tely surveyed and 
map;p~d to whioh re:ferenoe is hereby tnflde. A oareful study of 
the a.vailable maps makes further detailed desQript10n unneo
e8sa~ at this ttme. 

I 

The ~iS Jim ground contains a long seotion 
or se8Dlent of the great 'rom Reed-Big 11m Vein which has been 
and still remains the most oonsistent producer of profitable 
gold ores thus fa.r opened in the district", The 'Tell ... known 
nited Eastern Company, the Tom Reed Company and the Big Jim 

Company are all located on th1~ vein, and tbe aggregate pro
duction ' ~o date runs into many millions of dOllars. FromUhe 
Blaok Eagle c.,.nd Aztec cente:r Qlaims of the Tom Reed Compa.ny 
the h1gheet grade milling orea ever opened in the distriot 
are , now being , taken. ' 

For a bette~ understanding of the sttuat10n 
forrrdngtbe subject· of this l"eport. a brief sketoh of the 
history ot min1ng on this vein is essential. and here follows: 

, ' 

. The ea.l'lyprcduct1o!l OQrae £1"00 th~ Ben Rarri-
'SOn claim of the Tom eed Compa.ny. This Wa.~ollowed by the 
development , of an extensive and ~ich ore body in the ground 
of the United Eastern Company, and this i~ turn by the d1sQover,y 
of an impcrto.nt ore body .in the B~ound belons ing to the Big 
Jim Oompany, all working on the same. ve1n~ Later ore in 
commercial quanitity wae opened on the A~tec Center claim ot 
the Tom Reed, and this was found to extend ea.sterly into the 
Blaok Eagle claim of the ' same Company (see p). 

In eaoh instance the orebody. when found, 
occupied :vhat is known as the horizon ot' the Oatman Andesite 
which rock appea~ed to be espeoially favored aG the locus of 
the ore ... depos1t.1on~ In working do'Wn on the orebodies, they 
all appeared to bottom at about the some level. or npproxtmatel1 
2400 feet elevation above mean tide. The single notable ex
ception to this rule was in the Ben Horrison Claim of the Tom 

ead Company where s\ike faulting had oarr:f.ed ' e; portion of the 
ore body to a depth of about four hundred' feet below the hor!~ 
zan indioated above, As a result of this it was generally 
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· 2 - Big Jim; Inc. 

aooepted by m.ining };len interested in the district f that the .. 
orebodies when found~ could not be expeoted to exvend much if 
any deeper than eight hundred feet belo the Shaft collar, end 
due to differences in topographiQ elevation at points where 
shafts were ~a~k. in some instanoes a depth of stx htmdr~d 
feet below the shaft collar ·sl>peared to bottom the ore . t 
thie depth the ore-Shoot continued down but the values fell 
below the. oo~ erQially proi1table limit . . 

" In general this :ule is substantially 
sound due tQ the fact that the ore-making' Oatman Andesite 
commonly rests on a muoh older series of voloanic flows 
grouped under t~e name of the Alcyone TraOhyt,e makes ore . 
The .contact between these t a distinotive formataons, the Oat
man Alldesite and the ley-one Trachyte lies quite enere.lly 
at about ~ight to ten hundr~d teet depth . Oonsiderable ' 
drilling has been done bela the horizon of the Oatman Andesite 
'lithe generally negative resulta . 

I ~ne bearing whioh this aocepted depth-
rule has on the present situation at the Hi~ 11m, as explain
ing the stoppage Of work and abandonment of the property for 
further mining operations "by the united Eastern Oompany whioh 
now owns the property. is 1mportant. as will be la.ter shown . 
On the Big Jim. the orel)ody bedame too lean below: the 600 
Level, to be profitably worked . It ~as therefore nb ndoned 
a.nd no effort was m.:1.de to explore for orebod1 es, at gree. tar 
depth ~ . The 'orebody mined a.bove this level y.ielded around four 
m111ione of doll~rs in gold. . 

In the meantime. and While the ore ' was 
being teken from the vei,n in the Big .Jim ground . the Tom Reed 
Company ,opened and ~i ned this vein in the zteo Center elaim 
which end-linea on tile east end or the Big J'im . Uere too, the 
orebody beoame too lean to ork at about the ~e level as in 
the TIig Jim, Q.!1d 1 t also was a.bandoned~ . The orebody in the 
Aztec enter olaim as found to ext end into theBl ok Ji',agle 
ola.im. adj oi·ning the Aztec center. and a shaft known as the 
Blaok . ~Ble She"ft. las sunk .to a depth of. E1. thouaa.nd feet and a 
orosscut veinrun about two p.und;red feet below the 600 Level in 
the Aztec Cente;z;tl and was revra:rde<). by encountering the top ot 
a second and 'deeper ore-shoot carrying relatively high values 
in gold . This second and deeper orebody is not beina mined 
on the lOBO Level of the Black Eagle shaft, and ~aa been opened 
into and nearly through 'tne ' A~tec Center cla • the breast of 
the drift being now cloae~the east ond line of the Eig 1tm 
Claim. 

Iziasmuch as the o and! tiona governing the 
upper, m1ned~out orebodiea in the three properties, the Dig 
Jim. Aztec Center and Black Eagle, are olosely analagouB. the 
presumption is atro~ to the point of assurance that the deeper
lying orebody now belng worked from the Black Eagle Shaft , 
and shown to be continuous under the Azteo center claim. will 
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13 • Big JimJ Inc. 

also b~ found to ext~nd under , 'the old wG~k1nss in the Dig J'1m 
clalm" e gold valu.$s in this lowerorebody· have been oOna1st-
en~l.y h1~lu~)]than tb.oae -iu the Qv~~ .. lYing workeu, O't1tt oZ'ebody~ ' 

I , I. 

Tbe :!liS ~rim , Sha.l't has bee!'! etUlk to 1jh~ , 750 
Level. and t~lll$ the d:tfterenoe between the cQlla.ra of tb$ 
'Black F.as1e ~ha.tt and the JUg tim Sha.ft. and the itet:tpo-oU.ve ' 
dapths of the two shafts mea.sUl>ed ver:U.cally. into QOl'le1dera, ... 
tion, only e. I.lpro~mately 16f) f~et of sl,l',lking from 'tfhe bO,ttom 
ot the Dim jim Shaft will be nQoe$sary to reaoh the hotizon 
Q,t the 1080 level in the Blapk Eagle. AeSUIl1itlg the dip of· the 
vein to:remain 'constant at ;this de.pth ~n the 3318 3im~, a :G'l'OSS
out of :LeG~ than twen~y t ,£iet will expoee ,the vein from the 
bottom of , tha d~pth ptQPtH!I,ed ,tl!) be, filUM in , the ]3.tg, .11m Sh ft 
below .1. t~l,present. bottom. At thi$ de.pth ,1080 teet in tll~ 
:Slack E~gl~Sha.tt J the OX(th~B 'been found. to come· in, btrong and 
rioher than before, as previously sta:ted" 'h brieC, thE!n: . 
by s1nldng the JUg ,1inl Shai,t abput 165 feet and, crossoutting · 
less tJ.w,n twenty {f,l:et, the se.meQl'$body 'Should ,be encountered . 
~hat is :proylng eo rlchandproduot1ve. in the B~tl,ck Ee,g;L.e 1080 
Level, and. itt3 , co rresponding horizon In the A?iteo Center ground. _ 

, . The w:r1 tel:' has. stated that the Aloyone 
Tr,aQhYie. ail unproductive hQriZOll f (l¢l1erall.,. toma the' floQr 
U.P<?fii whl.Qh reate.! the p~Qduetlv~ :Q~tman Ande:,s,tte ~ It vms pre ... 
awned tl'l$t this Qondition. wa-a, true in the regt'on ()f ,the lUg 
J'1.m ~ A~te,c Oenter and !laolf Ee.gle around. How Wll'Ver ; the sinktng 
of ~he :Blaok Eagle ShtU't OO,S shown tba.t thi,o ia not the. ease , 
but that ~he Oatme;n Andesite hera lies u:pon! a. new .a.nd hitherto 
unsuspected fomnat1on :~entativ$ly cla.ssified as vtr>lcanie 
brecola lt This vole,anie il§l'eeo1t!.t lies ver;y flat" dipping: weat .. 
Wa,r<ill under ,the A~taa Oenter aud Big 11m cla.ims. at something 
like twenty , deg:;rQos froll'i the hOl'i0ontal. It haa becn e.xpoaed 

. well to the ' west of ~~e nla¢k ~gle Sh&~t, in A~teo Cent~~ 
Gl"ound ~ It is quite certa.in to be found und'erlyin3 ' tb~ BiS 
Jim B~(:)tl.ndt gaining i> Ut.tle in cle" th as it is fOllowed in, 
s w$st-erl:y d.lrect!Ol'h t ', e , 

, r ' r e,. ts thiolcnees 11e~e ' lS' 000-
jeotUl'a • but is prove to: ~ suf!101ent to 'Qonta.in a ver:s 
large ~d profitable orebody. and may go to an inde£inite 
depth below J. ts loW'~e:t :present eA'llGsur~~ When 'thiEJ is con ... 
sidered. the potentla.lities to~ p:rofitable minin6 these lower 
ores beoome V$ry larg~,, ' , ' 

. ltavinm Qona!de~ed the Queat10n of or., 
development at no glr~at d.epth bel.()tl the pl'~sent 131g Jim 
.750 ' Lev.el" the qu.:rstion Of' poss1ble Qre ... d$velopment in vi;rgin 
ground Qn the s ttite 9f the '\1'ein w111 be now C()n~ldered ~ 

.' :Be referX'ing to the mQPor til gl"ound. and 
workings on the Big · .rim ola1mi t will be seen that no groUDd 
remainsave.ilable for explol.'atlon ,in the easterlY' end of the , 
nig limola,1m whiQh endltne(;l .on the Azteo Center claim 'of the 
Tom :leed O'om:pany, ge'lrelol)l'!1ent here mus1L be oonfined to Sinking 
dfl)e,lel7!'! On tbe WQ$t end. of the Big Ji~ c;)laj,m how~ve:t".. the 
a:tt~tlQn :t$ suoh tMt further lateral e;s:t~Jlsl(')n of the Big 
Jim workings into grQund covered by the :Monaroh olaim p;ro-



4 - Big Jim. Inc . 

mises to yield important orebodies . (See mp) . 

The map showing the Big Jim workings on· 
the 600 Level m kes it plain that this level was not oarrie 
through to the 'west end11ne of the Big Jim"olaim, but stopped· 
some two to three htmdred feet short of it . Thia1s due to the 
fact that at this point .the vein was found to be cut by a well · . 
defined fault - the eo-called Mallery Pault parallels the Dig 
Ji il vein for the grea.ter part of its 1 ell8th , but turno northerly 
across the west end of the Big Jim where it outs off the vein 
on the 600 Level, as Dtnted. The vein has not been opened 
beyond the fault and remains to be loc~ted in what is now " 
virgin ground. 

e Ir ller,. Fa.ult dips southwestwardly 
while the 19 Jim vein dipc northea.sterly . The effect of the 
movement on the 1lallery Fault vas to cut off the upper portion 
of the Big .Jim velnand. oarry the broken segment bodily over 
into ground o~lned by the Tom ced Company. This movement 
sepa.rated the two broken segments of the vein through a dis
tance of some 200 feet horizontally , and formed the basis for 
the celebre. ted Apex Suit between the ':2I'om Reed and the ni ted 
Eastern Companies , whioh latter then owned the Big .Jim pro
perties in this locality . The result of this apex suit are 
too well own to require further 00 ent . 

Where the Maller.y. Fault turns eoross the 
stri '~e of the Big ·.Tim vein and d1eloc tee 1 t as sho In on the 
600 Level of the Big Jim workings , the vein was strong and 
olear out. Its exten~lon beyond t e fault is oertain; and a 
oareful study of the situation makes it almost oertain that 
this extension will be found i n the Ground covered by the 

Monal~oh claim of the Dig Jim Company . This is supported by 
two important considerations . The first is that the Mallery 
Fault in this locality is shown to have been broken and dis
plaoed by the later . Oatman Fault, .... (see' Bulletin 743 . U. S'. 
Geol . Sur . 1923 . by F.L. Ransome) ~- with the result ·that 
the west or hanging wall of the lle~y Fault was here moved 
horizonta.lly to the north through 60 distanoe of perhaps a hun
dred feet . nlie would carry the broken segment of the Big Jtm 
vein Jeyond the Mallery Bult also the the north well into 

onarch ground . 
The second oonsideration is the faot that 

a cross out run northerly from the east end of the R1sine star 
olaim of the Tom Reed Company) on the 500 Level . was extended 
clear to the southerly sideline of the lonaroh cla.im \'71 thout 
dislocating the extension of the taulte Big 11m vein being 
here oonsidered . Taken together. the'se two disolosures 
compel the oonclusion that the Dig J1m vein passes into a.nd 
through the Monaroh cletm, and makes it of great potential 
value for mining . (In this oonnection see map of the }lig Jim 
and adjoining claims . ) 

A orossout has been extended northerly. 
or rather , northeasterly from a point on the 500 Level about 
350 feet f~om the east endline of the Big ~im claim . This 
orossout passes through the Little Alioe and into the Azteo . 
claim ae shown on the map . In running this croBsout two veins 
were encountered , the first about 150 feet in trom the main 
drift on the 500 Level , and theaeoond about 650 feet in where 
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the orosscut terminates . . The, f1rstvein enoountered is called 
the U,ddle Vein, and the a~eoond is knO\\fn BS the Hartman Vein. · . 
Both veins sho small gold values, but no ore whe~e opened. 
The ddle Vein was small! •• less than two feet wide •. -- where 
the crosscut 1nteroepts it. 'but widens some\vhat in the short 
drift that has been oarried out on it towards the southeast. 
It dips steeply to the northeast. It may possibly show some 
ore, but is not encouraging. It is a relatively small plane 
t)f mQvement parallel to the main fault hiQh is the Big Jim 
vein, (Whioh as original!'y a fault subsequently minera.lized 
into a '8o~d-bear1ng vein.) 

The Hartman vein at the end of the 
crossout is 6 strong, well defined zone ot movement and shearing. 
The vein filling is strongly stained with iron salts and it 
oarries some small gold values. It strikes 'to the southeast, 
apparently aoross the strike of the ~1g Jim vein in the Azteo 
Center claim. It dips to the southwest rather stee~ly. As 
all of the prevailing dips in the produoing veins in the 
distriQt are to the northea.st, this southwest dip ot the IIart
,man Vein is an unfavorQbl.~ feature tor the 'finding of -shoots 
of cammeroial ore in it. ny suoh southwestwardly dipping 
veins or faults are found in the district, and all of them h ve 
thus far conta.ined no ·rlorkable bodies of ore. On the other 
hand~ there is eroundfor believing that the Hartman Vein may 
be simply a split-off from the main Tom Reed. ,- Big Jim Vein, 
totm(1d at the same ti". e ·a.s the ,latter. and therefore eubjeot 
to the same minera11:zinli.influences. If this proves to be 
the oaee, the dip loses its evidential value. and the Hartman 
Vein then must be oonsidered an ilnportant potentIal source of 
ore~ The answer to this important question mus t await further 
development. WeE1t of the Den Harrison olaim of the Tom Reed. 
the Tom Reed-Big Jim vein splits, one leg forming the unpro
ductive Olla Oatman vein and the other leg forming the high~y 
produoti"V"e United Eastern vein. Suoh a condition may exist 
between the Hartman nd Tom Reed-Big. Ji veins. One ia ~roved 
to be valuable as a. oarr.l.er of ore; the other may also be 
found to contain valuable orebod1es~ The Hartman vein merits 
further explo~ation. 

COQQ.usions bis2d on the foregoina. 
. , 

The ainking of the Big Jim vein to tbe horizon 
of the voloanic breooia tromwhioh the rioh production of the 
Tom ReedCompa~ is now coming, sives every promise of 
opening like or similar orea. in ~iB Jim ground. 

. By extending the drift on the 600 Level of the 
Eig J1m~ estwardly i nto tho onaroh ground bey~nd the Maller,y 
Pault and QO~sscutt1ngt the faulted extension of the Big Jim 
vein should be picked up. When located, it should extend 
tor the full distance through the onaroh claim. where it may 
be expeoted to disclose orebodies oomparable with those already 
mdned and no being 10rked on this vein~ 
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The 1ddle Vein is not believed to be of large 
importanoe for development. though it may show aome small, 
orebodiea. ' 

I 

The Hnrtman Vein should be explored to determine 
whether or not it is a split-off ' from the Tom Reed-Dig Jim 
veins, or a. distinct and la.ter movement. :If the Hartman vein· 
proves to be Q branCh of the main productlV'e ~om Reed-Big J1m 
ve1n~ it may disolose large and ,important orebodiee. Otherwise, 
it merite little further attention. 

. (This report is intended to be read in connection 
1th a study of the maps covering t~e looality oonsidered.) 

.Physig'. 90n~lti9nD. ' 
The Big ' J1m ~orking8 are entirely dry ~d easily 

aocessible . 0 vater will be encountered until a depth of 
1200 feet below the sl1aft-collar has been reached, and this 
may. be extended thrQush dra!ne~e of adJoining »roperties now 
in opel' tlon_ 

The Shaft baa been oleaned and re-ttmbered to 
the 600 Level and is in excellent oondition. :Being a tlU-ee- . 
oompartment shaft. it is adequate for all needs on any scale 
of prOduction that will be attained. . 

A tull and oomplete mining equipment 'is already 
in place and ' ready to take oare 'of any product.;lon up to end 
including 300 tone per day • . All machinery is of the bost 
quality. and most a.pproved type. Buildings and housings are 
ell oonstruoted and substantial. 

" A modern aerial tramway · of the ttR1blet" type 1 oonneots the 'Big Jim with the mill on the United Eastern pro
perty and with a very little attention is ready for operation, 
It :1111 eo; sity handle and deliver whate'\'fer production may be (i> 

attained.. " ... 
The Un! ted Eastern 11 1s .now under the . V .... V 

oontrol of the ig Jim ~1nes Company, and with' an e~end1ture ~~ 
estimated at not more than 10.000.00 for rePairs and general \,..X'~. 
overhauling. will treat u to and inoluding 150 tons of ore ~ ~\r 
per day . This tnill is tllroughly modern in every way and was (J' 

entirely suooes.stul in handling the production of the United V\ 1/'1. 
Eastern, by oyanidation. 1 C]lrt,~ 

, ~~~ If. for any reason it Should be deemed ad- L ~ 
v1sable, the Big Jim Company oan u11 t1ze two other mills for ./ '~y .I' .
the tre~tment of its ores. namely; the Tom Reed Mill , "'ana ....... the 
Telluride 111. situated close to the Big Jim. on the pt'o-
perty Of the T,ellur1de C,ompany'. This solves the quest'ion of 
ore-treatment for the Big 11m Compa~ in a very simple , in-
expensive end easy way. 

. , 

, All eoonomia conditions governing operations 
. on the B1g 3'1' are the b'eat possible ,and \7111 be refleoted 

in oosts ranging as low or even lower than have thus far· .. 
obt lned in the distriot. A fair 'statement of the aver ge cost 
01 mining and milling the ores of this distriot , taken frmn 
actual operations extending over a per1o~ of years as follOWS: 
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Gost of mining (Direct) -------- 4.719 per too. 

Cost ot milling (Direot) ------~ _2~,~O~1l ____ " ____ " ___ 
Total mining and, FJilling (Direct) · 6,?30" " 

To the above must be added the indi·rect 
oosts, including interest on eaDi tal investment, admin1.a·tration, 
taxes, a.nd miscellaneous overhead, whiQh comes to . 2,,00 to .. 
2 .50 per t9u, var.1il~ with looal oonditions. fair average 

of all costs, both direct and ipdireot, aashown by the larger 
roducing mines of the (11 trict, may be safely taken at 

~ 8.50 per ton .ofe ore mined and milled . (The data fram whioh 
the foregoine f1eures are drawn cover operations e4tending baok 
over a period following the close of the ar . and in large 
part refleot the 1nJ;"lated prioes of that period.), 

, Under present opera.ting oondi tions, a.s . 
applied to the Big S1m , the oosts should be mhterially re
duced below the figures given above for the 'fo I l lng rea.sons: 

, 
, '!'he Big Jim _ ines Company' 111 oarry 11 ttle 

or no capital investment, and 111 therefore have no 1nt~rest 
char~es to pay. This will be partially offset by the low 
royal.ties t ,o be paid under the tems of the, lease. 

'.[ih~re rill be ·no expense, at lea.st for a 
oonsidera.ble lime tacoma, for pumping water, trom the mine, s 
thisis now being taken qare of, through drain ge pUmDed from 
adjaoent mines operat,ing t deeper levels. 

At the present time the pric e' s of supplies, 
materials, and labor ha.ve greatly reoeded from the levels . 
prevailing du·ring the time covered by the figures given above , 

niese oQmbined considerations make it 
reasonable · to ·oonclude that the cost of mining and milling of 
Big Jim ores1 both ,ireoi and indirect. oan ~e brought down to 
between 6.0u and ~1 .00 per ton. This ftgure also inoludes 
the cost of transporting the ore from the mine to the mill 
- (United. 'aatern 11). - hich averaged only 0.0646 per ton 
by aerial tram. This figure 16 based on the aotual oost ot 
tramming 220,552 tons of Big Jim ore to the United Eastern 
111. This ore a~era8ed about ,17.24 per ton as mined . 

. If the rioher ore not beinS taken from 
tbe Blaok Eagle Shaft oontinues under the lUg Jim ground. 

.belo its preaent workings as it gives ever.y evidenoe of 
doing. it affords a potential gross profit muoh above that 
whioh has already come fro l this property. 

~le ores of this distriot are ideally 
suited to treatment b"y oya.nidatlon. the average recovery by 
this method being 96% of the head- s5mple values in the ores 
t t have been treated to date. This is an excellent percent
age of reoovery_ 
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011 the oocasion of the wr1ter f s' recent visit , to 
the propel'ty h~ was shown two blocks ore, nne ot which extends 
from the BOO Level up to th~ 400 I,.evel, and measures approxi ... 
mately 6000 tens a'Ve;-n{i'ing,' a.bout ' la ~ 00 per t.ort,. The othe1;' 
'bl(>ck 0:1 ()t.e3 ia CQn,tainE)d between the 500 Level and' the 0,00 
Level~ It is about 250 fElet long. but with full dJi.menaio,ns not 
tully dete;rmined'. F-rom samples taken this bl.ock prOmises to 
'be wholly or in 11a.~ge part commetcj,ally prot! 1)a.ble o:te. 
Taken t0ge,nher ' theee two bl,o(lk~ of ,ore should yield,. nt leest 
lc5.000 t 'QXI"tlha.nd pC}ssible more,. whioh ee,n be WOl'ked at a sub
stantial pr,of! t under th$ p~esent manageme,l'lt of Nfl". A lIG. 
Keating a-nd 'I John Rende~son ,. who "paned a.nd de'teloped the 
~t1ginal, ol!ebody' in tile ~18 .rtm. and ate f'a.m11iat wi th a.ll. 
d.etails Qf ,thll ' pa;$'t d.~tel.Q~~rtt ' ln, this pl."ope~"'y'~ T'4e1. at$ 
therefore ' ~$peO!'Bl11 qualified fO.lll judgEm1en,t at tl).i,S. 'blxne. 

! • •. 

, " 
ASSUlhtng tlW a.'V'e.ragEl 'talue pe;r ton in the two 

blooks mentioned ,above" to be that ,a}L'Q'Wn in tne bloC~ extending 
fl'{)In thE;7 500 · Level 'U}? to the 400 Lev-el. ;00 $12' ~OO .. . there 
shoul.,d 'b~ a. ,ne.t prottt (it aX'QtUid 90.~OOO.00\7a!:ting 'to be taken 
out " " , ' 

.. j , • 

, 

. . . - '1'11'6 -w:r:1 t~r :1~, £a$111~1" ., t11 the d.1etl"i at .. 
oovered in tlU.a report bav'~ $tudie\i it tn (,'fonatderable 
detail f~o ~Ql."e than t!tteen years past. BaSing hie judg~ment 
nn hi,s gene~al, knowledge of' the mines of the cU:rstrtct, on the 
o~racte)' and , qu'e.1iflaat1ons Qf 'the Plt'es'ent lllallQgenlent and 
'upon th~ faet~ $~t forth in , ~e ,tGr,e'gG;i;na. 'the. w~:ttet la' in 
accord with the and strongly OO$ends the pro:gl'am of devel.op" 
ment porlloeed t o be Clarried out by' the present .opGrato:tfh 
When aooo1n.pli$hecl.. h,€ ve11evee that t~e Big Jim prope;rty will 
Qg~in beCOme aausta.ined and pro,f ,:l tablE) produoer" , 

, I • , 



, 

Mt. H ~j~ off~tt. 
:Los ngel,es. Cal .. 

~ 4ea.t '" !". ' ~ oftett; 

J'anttal"Y 28 i l. 932 

, For yeur i~tQ~latlonf f ~ a~ttlngforth 
herewith a brief digest of the lElaae as bejiween the" ig J'1111 
and the Un! ted :maS tel'n ll.t1nlng Oomptmy_ , 

Lease rtma between the un! ted l'~astern 
lining C:ont»anyand liS ;f1w. itlneB, InQ~ Dated 2,3rd 4ay:of 
Apr11. 1931, for period 01' f1~e years, with pr1vi).ege of 
l"enewal. ' " , 

, LeQse is baaed. upon ,l'oY8l1 t ,:h't$ as fallon ~ 

Upon Qre of a. y,alue up to and inclu.ding ,' 10 ,. per ton , %5~ J 

Upon ore Of a value up to ' and including 15. per ton 9%. 
Upon Ore 01 e. va.lue up to an including ,,20. per ton 15% 
Up,on or,~ Qf a value up tt) and. lneludtne; $26; POl' ton 20% 
Upon o;t'e 0'1 a 'V'olueup to and including $30" per ton 25%. 

These l"oyal:t,lee ere baaed. not upon the 
Beeay value w but on the mill :recovery; that 10 to aay, the 
roya.ltlee :pay ~nlJf on the ne't :mill ~eoove17. So that. in fadt. 
the roya.lt.:l'es are at a muob lower percent thQn sppe ra fl~Oill the 
figures, as set tOJ.l'tn. Stbove . . 

Regard1n~ the Iartman ground. being th~ 
Azteo, and No.rth Azte.(f mining olama, we MV'~ a. leese running , 
between the H~tln&n G~ld l!tnl118 COInpellY' and the Big .'Tim ~[lnes,; 
Inc" This 1& ae :t'uns tor a parted Df five ;yea1"s ,after the 
19th dt\1 Q,t 1uljt, 1930 f wtth the p:r1vl1ege ot' ~el~ewa,li We have 
wi th the lease, an opt:U)ll to ~urchaae th~ ola.ims tar the 'sum 

. of 10,000. ~nd 250 sharefJ of ~h$ common $t~ck ot ni~ .Tim Janet_ 
%UQ p The leaj;Je is based on a l"oy~l ty of 5% of the rt'et smel-\er 

returns on al,l ~res up to and inCluding ,, 10. pel' t.on.. On a.ll 
()res above 10 :pel" ton" there is to be a. royaJ.ty of 10$1 

, , 

with regard to the above leaaesf~l~e are 
nO '$t1pulat1ons t ot reqntr$$int$ of work tooe performed, Qther 
than tha.t included in the u8Ua.l fom 0,£ m1Jn1n~ lease. 

Very truly 1oure~ 
JI~ . 

lUg ' :l.nes,. Inc • 

. " 



Mr 41 1 • .1" oftett! 
Los Angeles,' CalIf c; 

dear • ottett: 

Jan .' 29,· 1932 

It might be well for you to have a brier 
. outline .of our plans tor the rork at Oatman . In thiS, we have 
twocoursee of ptocedure whioh oan bE: foll ed, orc, en 
immediate p~OdUQt1on on the baeis 01 s1~ty tons ' 
per day, and t he othel"on the basis of one hundred-fifty 
tons per day. It the larger tonnage basis 1s QhoseQ th~n 
there will be necessSlry probably thl:'ee of four months preparatory 
work , eo that when produ~tjon is started, it may be assured 
of continuation , In any event. the program should be d~ermdned 
by the amount of funds we hav~ ou· hand. At the present time . 
we have completed the rehab111t~tlort Qf our plant and ot· our 
main ~tt . The mill we have not attempted to put in shape 
as yet, but it ie estImated that this oan be acoompliShed in 
less than thirty days time, 

As to ore for i lmned1ate production, there 
ia ready a bloCk of ground ninety feet long on the five hundred 
toot level . This block 1$ six to eight feet ide. and e*- . 
·tends upw'ard one hundred feet to the four hundred foot level . 
From present samplings and. oomparable tonnages, it .is esti
mated to contain values of an aver~e of ~velveollara· per 
ton . There is anathe~ block of ground which 16 are naw pre
paring~ extending from the six hundred tOQt level to the five 
hundred foot level, along the hanging wall side or thevntn . 
This blook ;t a two hun4;red ... fitty feet long. one hundr·edfeet 
high, six to eight feet wide , and should retunl an average 
g~ade of above Thirt~on Doll rs per ton. . 

The :Big Jim main shaft is s-even hundred-· 
thirty feet deep. but the vein has not been opened below the 
six hundred foot level. we have a level p~epared at the seven 
hundred foot depth t and a oross-out oanbe run into the vein 
trom tb.ls lev$l. iI- deemed advisable . By sinking Qur main 
s~aft from its present depth, seven hundred --thirty feet. to a 
nine hundred foot depth. namely one hund~ed-seventy feet, we 
ree.Qh the a ame depth a.s the , TQm ced Uin.1ng Oompany. our 
neighbors. are now mining ore . 

Inasmuoh as the Tom Reed ! ining Oompany I 
in tbese lower horizone~ have found far richer ore t r an has 
beeD mined heretofor in the distriot. and inasmuch as they 
~e 3~rki~ on the same veiu and on' the same ore shoot. it is 
proper r~ Bsaume tha~ we wl11 open equ$lly rich and equally large 
ore bod.es oy deepenins our shaft . . 

. . In add! t10n to the abo"V'e VIe have two 
~~!~~ w~g~v~~~~s~a~;dc~a~~~~uie~ii~~ry.h onde , ~ new vein . 
in the Hartman grou of 11m · . 1ve un red foot depth 
segment ot the ma1nPTom ;e:d.;in 1i~~n~1tthde ;'oaat tion of faulted 

b e -as ern "trein , 



• I( 

\ 
\ 

vein . lying in the narch olaim . While these two areas must 
be considered as speoulative at this time, the evideno~s 
oonclu8i~e. and Should be oonsidered as probable . , 

The PhYsical condItion of the property 
at the present ti 1e is excellent • . We have at least One-half 
M11l1on Dollars worth of equipment , ~hioh is available . This 
includes large oompressors, hoists, tram-ways. and ~118. 
Our working oosts sh'ould be very low. The equipmenthas been 
already written off. and therefor there is not large capital 
investment and depreciatio·n Charges, and secondly, our neighbor 
keeps our workings drained of water at no cost to us . 

The reoorda sho~ that the ig Jim ground 
ptoduoed 3,804.000 , above the sIx hundred foot level . It is 
the opinion of 'engineers tl1at with the deeper seated and rioher 
ore bodies proven by the Tom Re.cd OompanY', that the ::Big J'1m 
should produce an even greater amount tban the bove figures 
represent4i 

very tr:uly: yours, 
. JI' 'fv., 

Big ines. Ina, 

'" 
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Col. louls R. 11 f 

estern Preoipitation CompaD3. 
1016 e i inth Stre t, 
LOB ngel es, C Ii f ornia. 

Re: BIG .11 
1,)6 r Col. 11 • 

A Y 
1 9 

/ 

1 932 

FolIo ing our previous eorrespondenoe regarding this 

property, wol d state th..,t I have J'8oeHtly obtained some addition 1 in-

formation bleh I regret to say i not t nll iavorabl A reoen t 

pub1l0 tion of tho Ar'zona reau 0 inea gives a diagram o f the BIG 

JIM vein abo . ing that while t M ore vera ad 19.00 per ton apon t be 

600 t. 1 evel th 8vers '0 on the '1DO ft. 1 eJ was only r6 .40 per ton 

end on tbe 800 ft. level 4.80 per ton. ~hls dOOR not seem 0 agree 

with the 3rd paragraph of the 1e er f January 29, 1932, addree 0: to 

r. of fett 0 whioh yotlsent e opy. 

I intervie ed, ye terd Y. 8 fairly reliable mining 1'1 

who h d reoent1y been in the O&t an distriot d h iold me quite po~i-

tively th1.t there w. s no s ,bata ial tonna & of .12.00 ore blooked out 

in the BIG JIJ or ing as per tbs 2nd paragraph 0 ho letter re erred 

to nd I 0 the report b1 Broo s. I really seems s range t t any Elooh 

bloak o f ore hioh could be mined out with a net profIt of 90~J)0 should 

be 1efi long in the ground and t his statement on its taae is certainly 

open 1.0 Deplcion, ~ friend Iso told me tl.1h t the United b:ast.ern .,~ 

re erred to on pa e 81x of Brooks r port had been sImas entirely dle

man led and Doh of the "equIpment sold 80 that the expendit re required 

to reoondition it would be a great de I mare t • 

tbat the Tom Reed 111 waS now sbu -down and t 

I 81 0 1 earned 

the Tom Heed had 18-

oently disoontinued operations. but I aGuld at no reliablo ibA'ormstlon 



Col. Louie R. Ball, -2. 6/19/'32 

conoerning the oondition of the Telluride Mill, 81 0 mentioned on the 

Bame p go 0 t Br ooks repo rt • 

I hope you ill be able to obtain some add it ional and 

reliable reports oonoerning the BIG JIM in los Angeles tor up to the 

p~esent my feeling has not been favorable toward this proposition and 

I muoh doubt the aoour cy 0 several of the other statements made by 

:Brooks. The S ooess of tm venture would seem to depend upon the d1s

o01'ery o ~ the faulted portion 0 t't'..e ~om 1{eed vein beyond the e110ry 

fault and evidently the ohances of suooess have not appealed to the 

10os1 operating oompanies who whould be the bas:t oated in matters of 

t hi kind. 

personal regards, 

Sincerely, 

G iC :lIO 



----
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INJfOBMATIOlJ CIRCULAR . --- ---

MINING AND MILLING METHODS AT TIIE BIG JIM MINE, OATMA.N. ARIZ.V 

By C. H. JotU'l.son?i 

INTRODUCTION 

The Big Jim mine of the United Eastern Mining Co. is at Oatman; Mohave 
County, Ariz. Oatman is in the foothills on the western side of the Black 
Mountains, at an elevation of about 3,000 feet. It is on a pav·ed highway 
about 30 miles west of Kingm-:m, the princi:9al clistributing center for min
i ng supplies ii1 the district, and 25 miles from Topock, en the Colorado 
River. Both latter to\VDS are stations on the Santa Fe Railroad; Oatman has 
no rail connection. 

Mining conditions B.re typical of western Arizona; water is scarce. no 
mine timber is available locally, and the winters are mild and the sumners 
hot. The supply of skilled labor is usually adequate, but in 1933-34 it was 
not more than sufficient for the restricted. operations. Wages have been 
$1.00 to $4.50 for miners. Electric power was supplied from Kingman and 
cost about 2.6 cents per kilowatt-hour. 

The Big Jim claim was located in 1908, but no serious work \vas done 
until about 1915 when a crosscut on the 400 level entered the Big Jim vein.?d 
In 1917 the ground was purchased by the United Eastern Mining Co. In 1922 
an aerial tramway was completed from the Big Jim shaft to the United Eastern 
mill, a distance of about 5,000 feet. From 1921 to 1924 when the United 
Eastern Mining Co. ceased operations, the Big Jim produc~d.::rbout 220,000 
tons of ore with an average value pe~ ton of about $17.25.11 

--------------------------The Bureau of Mines will welcome reprinting of this paper, provided the 
following footnote aclo.lowled€;ment is used: "Reprinted from U. S. 
Bureau of Mines Information Circular 6824." 

Assistant mining engineer, U. S. Bureau of Mines Soutl?-west Experiment 
Station, Tucson, Ariz • . 

Ransome, F. L., Geology. of the Oatman Gold District, ~rizona: U. S. 
G~ol. Survey Bull. 743, 1923, 58 pp. 

Lausen, Carl, Geolo~J and Ore Deposits of the Oatman and Katherine Dis
tricts, Arizona: Ariz. Bureau of Mines Bull. 131, 1931. 

Moore t R. W., Mining Methods and Records at the United Eastern Mine: 
Trans. Am. rnst. Min. ~nd Met. Eng., vol. 76, 1928, p. 71 
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In 1932 Rae L. Johnston and Ray S. Witcher leased the Big Jim ground, 
laving decided that certain blocks of cr!"e.too law in grade to extract under 
t:.;.e conditions and costs prevail ing in former years, could now be mined 
,':)l"ofi tably. 

Jorulston kindly gave ?ermission for publication of this paper a nd sup
nlied most of the data. The write r is likewise i ndebted to B. M • .Reynolds, 
mill s~erintend,ent. for information regarding operations at the mill. 

MINIl;G 

G€nera.l 

The Big Jim orebody was de scribed by MoorelQi as a fissure vein in 
andesite. rangi~ from a solid guartz-calcite filling to a series of para.llel 
s tringers sepa..rated 'by andesite and of the Iollowing maximum dimensions: 
~eight. 450 feet; length, 850 feet; thi~ess, 35 feet. The vein dipped 700 

t o 75°. 

A three-compartment vertical shaft on the hanging-wall side of the vein 
\Vas about 730 feet deep; the orebody was developed by five levels, the f,irst 
: 8vel being above the top of the ore (wh ich did not outcrop) and the seventh 
,"lud lowest levei being below the bottom of the commercial ore. 

Shaft Repa.y: 

The main shaft had two cage co~artmellts 5 feet long and 4 1/2 feet wide 
and a manwa,y 4 feet lOQg and 4 1/2 feet wide. The end and wall plates were 
8- by 8-indh ,and the dividers 6- by 8-inch timber. The present operators 
.found the , shaft b'adly crushed by a cave extending from about 65 to 200 fe et 
below' th6 collar. At the latter point two faults converged, one dippiIl€ 
steeply toward the end and the other toward the side of the shaft. Some of 
the timbers bad yielded, and subsidence had taken place along some f~lt 
p lanes wh~ch were ~ll-lubricated by gouge and surface waters. The whole 
bloCk had dropped about 16 feet; an opening of this height that extended 25 
or 30 feet from the Sha:f:'t, with a more or less flat back. was formed at the 
top of the block. At first an attempt was made to straighten and repair the 
shaft through the caV'eQ. mass by using jacket sets and supporting the back of 
the open space by stulis resting on the broken material. It was im~ossiblet 
however, to~port :.the pressure that developed; hanger rods pulled large 
waShers throup~ the wall plates, and auxiliary supporting cables extending 
from the collar to the caved section were sna~ped. It was then decided to 
r emove the caVed material and to support the open ground by careful tlinbering. 
First, long strtngers placed like bearer sets across the shaft were hung by 
cables from the surface and bloCked do\vu under the brow of the cave to sup
port it and prevent any new falls of rock. Then it became necessary to tim
ber with short stull a one of the fault zones whose crushed filling and goU€:e 
had slipped down into the cave; this bpen space was 30 or 40 feet high and 5 

2492 - 2 -
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to 20 feet wide. This dO!le and t he bac~: iVell-trir:Jr.led and at least :,?urtly 
su,?ported by timber, mucking '7aE' started.. Crews of 4 men undergro1Ll1d and 
2 men on top, working for the most pa:.'t :2, but at tht; last 3, shifts per 
day, mucked and ho.isted 4,5()O to 5,000 tons 0f brokell t crushed, and caved . 
rock in a I-ton sinking buc1;:e t and Llst:J.l1ed 21 new shaft sets and 8 jacket 
set s. The latter lIer8 at t :w bot tom of the cave, where they could. be blocked 
to Bolio.. grou:ud. !i:he1'8 .laS l)een HO f '1rt;ler caving ; the whole former danger 
zone is open, thoU(;h closel.v a.nd. intricately stulled and blocked, and can be 
inspected and w~tched. IE fut1u'e sUl'~'ace wate:t c[1nnot accumulate and lead 
to weakening or slipping of the fract;Ul'e(~ block of gr ()uncl . .T11i s is an 
instance of the unforeseen n.nd un~')redictable e::penses that rD8:Y attend the 
si~)lest mining undertrucings. 

The work was be6Ull Sentember 1 and finished December 15, Shaft-men were 
paid $5 and $6 per shift; ~bout $1,000 Iwrth of timber, in the form of shaft 
seGS and stulls, wa.s used.; and the cost of distillate for the hoist was $400 
to $500 monthly. The entire job cost · betueen $S,OOO and $10.000 •. 

After the shaft was rel1aired p reparations were made to mine. The .SUl."

face ~olant of the Big Jim was in fair order, and li ttl'" work or expenses was 
inctJxred in puttin{; it in conditiclll for operation. A small, wooden ore bin 
,vas }:lUl'chased and r.lOved ir.t ·':tct. from a neighboring mine to load the ore into 
trucks. The compres sor equipment cOln})rised two · Imperial type 10 (Ingerscll
Rand) rnachine s, O:1e 19 by 12 by 16 . and t]~e other 17 by 10 by 14, or 1, lob 
and 600 cubic feet in capaCity, respectively. The sraaller one, more suitable 
fOl~ t he work contemplated. la,c}::ed a mot or , and a 75-hp • .Allis-Chalmers motor 
was brought from the United Eastern mill and installed. In place I)f the 
large d.ollble-drum hpist used in f 0rmer :iJroduction a Fairbanks-Morse, single
drum, 60-hp., distillate-burning hoist was used, ca.pable or raising a I-ton 
car O!1 the cage 250 feet per minute. It consUI:1e d about 25 eallo:ls of dis
tillate p er shift, costing 14 cent.s j?er gallon. 

The blacksmith shop contained a coal-burning forge, a Su.llivan drill 
sharpener, and the us·ual gr indiEg wheel, drill press, anvil, and tools. 

The chief tmdergrow~a. preparation for mining was to extend a track on 
the 300 level tlrrough an old, em~ty shri~~e stope by setting stulls from 
wall to wall unt il a block of low-grac~e are ne:d to the boundary line of the 
property was reaci1ed. The vein here was 3 1/2 to 6 feet wide and had strong 
walls. l1'he block of ore was mined from the 500 to the 300 level by the open
t"tope method; stulls were used to hold workinls platforms. This form of stop
ing rnad.o posGible a :r? ro~:! t and economical supply of ore to the mill without 
pre1imina::'y development and without tyinG u;; any of the are as broken re
serve in shrinkage. 

2492 



I.e. 6824 

Later an extension of the orebodY on the 600 level was develo·oed and 
mined by underhand. stoping • . A raise ;vas first put D;,0 to the level~ above and 
benching begun. As staping progressed. downward, a second. and then a third 
re.ise are started ·at intervals of about 50 feet, so that by the time benching 
reached the 600 level at on8 raise t l18 next raise had made connection to the 
level above. 

Raises were driven 3 1/2 to 5 feet wide, [',ccording to the thic~mess of 
tIle ore, and 12 feet long in the vein. The length of the ral se (12 feet) not 
only produced a fair tonnage of mill ore but also made possible the most ef
fective point ing of the cut holes. The rni=~tU:L'e of quartz and calcite in the 
vein made a "tough" but reac.ily ddlled grouncl whicD. was exceedingly hard to 
break; the average length of a raise round. was only 3 1/2 feet. The round 
comprised 28 to 30 holes with a center v-cut; it was drilled with stopers by 
two miners • . The cut holes were loaded with 5 sticks each of 'lO-percent
strength ge latin dynamite and the other holes with tl: st icks; they were 
detonated with white , cotton-countered fuse and flO. 8 caps. The joints be
tr,eel1 fuse and caps were painted with Celocap. StemIning was used in all holes, 
but only after a cleteI'mined effort on the part of the mine superintendent tQ 
establish the p~actice; it was made of mill tailings rolled in thin paper and 
packed in :powder boxE';s . The cartridges were dampened slightly before using. 

When two raises were running, the miners clrilled and blasted 1 day in one I 
aild the timbennan set stulls and placed staging in the other. Because of the 
dele,y involved and the need to continu9 a regular mill supply, chutes were not 
installed as prompt ly as usual; instead, the ore was allowed to f a ll into the 
drift and was shoveled off shoveling slleets into mine cars. 

Wire-rope laclders were found convenient in the raises. They were made by 
the mine blacksmith of 1/2-inch wire rope and old l/2-inch r01U1d iron; the 
latter was cut to proper l engths , the ends were heated and bent into the shape 
of a hook, then they were placed over the rope a t the proper intervals and 
hammered fast. These ladders could readily ·oe hung over two short pieces of 
steel set in holes dr.illed in the footwall; they withstood the wear and tear 
of blasting with little damage. The stulls u sed were salvaged from old stopes; 
the only expense was the labor cost of getting them out. 

Approximately 1.4 man-shifts (underground), 21 pounds of powder, 75 feet 
of fuse ' and 10 caps were expended per foot of raise. The total of these items 
was about $10; to this must be added compressed air, steel, supervision~ and 
a proportion of hoisting and general underground and surface expense. Segre
gated costs of three such raises, based on .a total advance of 85 feet in April 
1933, are shown in table 1. 

The conditions in 
stoping. No timbering 
per man-shift. Stopes 
holes with jackhammers. 
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Underhand Stopi~ 

the 600~level orebody were satisfactory for underhand 
was necessary, and relatively high tonnage was broken 

were started at the top of a raise by drilling down 
A series of benches was then carried down to the 600 
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l evel. An essential precautio.n was to. maintain a rill steep eno.ugh so. that 
rllo st of the ere ' wo.ulq. fall -into the raise without shoveling; the natural 
tendency of the miners was to drill and blast the higher, more accessible 
benches first, thus burying the lower steps and flattening the slope so tha.t 
the muck would not run by gravity. One miner tn an underhand stope, drilling 
15 to 20 holes per round each shift, broke 20 to 25 tons of are. 

Mine Costs 

The follo.rring table gives the' mine crew, in April 1933. 

---------,------------------ ----,-------------

Number Classificat.ion 

------------~r-----

1 
5 
1 
3 
1 
1 
1 

Foreman 'miner ••• • ' ••• " II .... 

Miners ••••• ~~ •• ~~ •••••••. 
Timberman ~.'"''''''''., .• ''.''''' 
Carmen ... ' .......... ~ .............. . 
Hoist engineer , •.......... 

, ,E laC'ksmi th ••••••.•• ' •.•••• 
Cage, tender, ' topman •••••• 

Wages per day, 

$6.00 ' 
4e 50 
4 c 50 
4.00 
5~(j0 
5.00 
4.00 

Only one shift (day) was worked. Thus 50 tons per day was mined by 10 
men underground and 3 on the surface, excluding superintendence; that is, 5 
tOllS was produced per man-shift underground, or about 3.7 tons fnr the entire 
force. COmlJensation insurance cost $7.25 per $100 of mine pay roll. 

Some of the principal items of o.perating cost other than labor were as 
follo.ws: 

2492 

Electric power, 300 kw.~hr. per shift 
at $0.0267 .................... -................... to . ' • 

Distillate for hoist, 25 gal. per shift 
at $0.14 .•.. fIi •••••••• • ••••••••••••••• 

Explosives: 
Dynamite, 2 1/2 boxes (50 pounds) 

4O-percent Hercules gelatin per 
s,hift at $7.25 per boY.: ' ••• ' ••.•.•••• 

Caps, 50 per shift at $0.025 for 
n~. 8 or $0~016 for nc. ' 6 •.••••••• 

, Fnse" about 300 feet per shift 
at $0.008 per foot •.•••••••••••••• 

- 5-

Per day 

$8.00 

3.50 

18.15 

1.00 

2.40 

Cost 

Per ton 

$0.16 

.07 

.36 

.02 

.05 
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To this must be added numerous items of supp lies, .suoh as track, pipe" 
oil. grease, steel, tools, coke, drill repairs, and water ' (which was purchased 
from e company p~~ing in a nearby Shaft). Ttmber was not yet ~l item in 
mining costs, aJ.though it would be shortly. TLat purchased for shaft repair 
cos t ~ per 1,000 board-feat, including an $8 to $9 trucking charge from 
Kingman. . 

The abovo cost items were de termined readily from an u-~sually good set 
0: ;recol'ds that was kept at this mille com"oared to ones usually kept at proper
tLes of its size. Labor, explosives, and"cars trammed were entered on tlrree 
dJlily sheet s which listed all the working places. : A large monthly distribut ion 
sheet was carried for each working place and for each account, such as 
" ~kis tingn, RSharpening". etc. The data from the daily sheets were transferred 
to the monthly sheets. and from the 1at·ter a monthly resume was prepared, such 
M that shown in table 1. Ho warehouse account was carried; ~upplies consumed 
}vere entered directly from the invoice.s to the monthly distribution sheets. 

To the costs in the following statement for J.pril 1933 (table 1) t trucking 
to the Dill must be added. The ore was hauled by a contractor who used .a 
single 7-t~n, dun~body truclt. The distance to the mill \vas about 1 mile, over 
a good, but winding, dirt road with only one short, steep grade. The ore was 
l C'":·ded from a chute into the truck and dumped directly intp the coarse--cre bin 
~t the mill. The contract price, including truck, labor (one driver), and all 
supplies, was 30 cents per ton. 

MILLING 

General 

The mill which was rented from a neighboring company, was an all-slime · 
cyanide plant built in 1923 by the Telluride )lining, Milling, e- Development 

. Co. at a cost said to be approximately $108,000. Its rated Cl'-:8Iacity was 50 
tons per 24 hours. It was operated in 1924 and 1925, since wh~ it had beel: 
idle . However. little expense '\'VaS required to :9ut it in operat~ing condition. 
N~ change~. or ~dditions were ma~e in the flow sheet or in the ~uipment, 

The flow sheet (fig. 1) comprised coarse crushing, fine grinding (one 
stage of each), a stage of t h ickening from which the pregnant solution was de
rived~ .t h.r-sa stf:l "';;~ s of agitation . ·cL.,'~n five stages of thicke-:1j)~g whi(;h proc:llced a 
fi ,,:i 3'1eG. t aHing ¥ The pregnant solution was clarifiej"l'I i",h ';,T, t:reated by the 
Z/ " r i 11-0:0\1e predpitation p r ocess, The capacity 'of t he :r lc.J'\t ~s then oper
c1 .,-: rl rros 45 t 'o 50 tons per day; the ~imum in any day had been about 60 tons. 

The ore treated contained no sulphides. Except for silver, which occurred 
i n a ratio of 1 part to 2 parts of gold. no valuable metal ot4et than gold was 
!,l'eS p.nt. Tho ' i~re \Vas hard and "tough"; it conaisted of roughly equal propor
t i() ~, s of quart? and eEl,lcite, with small amounts of anclesite wall rock. The 
t ,; ' .:. wa.s in tbe que.rtz and was so finely disseminat~d that an \l.llllsually fine 
~: ,:' 9 8 of -5 r iJi,l ".::1g ~was necessary to liberate it sufficiently for cyanidat1on. 
Tl! ..: :?resence of c Ollsiderable clayey material in soine of the org, added to the 
t e _~c.e~cy of th~ calcite to form slimes, made the pulp difficult to settle; 
ae~tling area was the limiting factor in the capacity of this mill. 
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. . . 
~ABLE 1. - Mining costs, Johnston and Witcher lease on Big Jim mine, April 1933 

(1,457 tons mined) 

Breaking Tr~~ng Roisting Timbering General underground 
Working place Tons . 

To tal !per ton Total per ton To tal Per ton Total Per ton Total Per ton 
---I------If---- -- -

Breaking ore: . 
501 R (overhand stope) 196 $393.91. $2.009 $32.00 $0.163 $54.31 $0.277 $16.14 '$o.~ Og2 $72.52 $0.370 
50, 'R (overhand stope) 192 102.16 .532 ~8.00 .198 5,.13 •277 1 8.,46 . .044 ')7 .. 98 .198 

·4,5 U (UJiderhand stope) 138 125<>08 .906 V~.oo .275 · 38.28 .277 6~1.6 . • 045 27., 65' " .200 
6 A (underhand stope) 270 321~.14 1'.200 50.00 .185 71.83 .266 31. OJ. .115 48.35 .179 
506 U (underhand stope) 406 281.98 .694 62.00 .153 112.19 .276 17.46 .04, "37.98 .093 
Ore durrrpy ••••• .,...... 96, 106016 1-0106. • • . • • • • • • •• ••.••• • • • . •• • •••• ,. • . • • • • • . ~ • • • . e o_ ••• •• 

I · . . 

Total __ ...... . ' • • • • . • . • • ,298 I, T3J. 42 : ~~271220. 00 .169 329.. 74 • 255~I9. 23

1 

. ' 061 224" • ~8~ 

Development: I· . I . I 
607 R ••••••• ~.......... 65 207. T~ 3.196 6000 .092 17,,~m .274 14.38 .221?~.171 .312 
601 R ••••••••••••••••• : 105 462.86, 4.40B. 40,,00 .38129*08 ;276 16~' 14 .. . 154 7?52 I' .691 
606 R................. 85 213.77 2.51520~OO .232 , 2,.1}4 .275 ' 5038 .061 2~c 17. 0284 

. Tota~ . ~ •••••••••.••. •. ~~55 884 .. 36~. 3.~68 ' 66~oo .259 70 .. 32 .2~ 35.90 .141 '120,,86 .473 

Total •. ~ •••••••••••••••• 11,457 2,217.79 1.522286.00 .1<16400.06 .275 115.13 . • 079 345.,4 .2~7 

Development cost·s above p p p p P 
shown separately and com- Feet Total . fer t Total fe\ Total /\ . Total fart Total fer t 
puted by cost per foot 00 00 00 00 00 

607 R ••••••••••••••••••• 20 207.73 10.386 6.00 .300 17.80 .892 14<> ,8 .719 24.17 1.208 
601 R ••••••• : •••• ~ ~. ' : • • • . " .. 4~ 4~2. 8~ 19-.285 40.00 • gg8 29. OS .. 646 1,6.14 . ;. 360 t 72.52 1.611 

,. -~ " " - ... ' . ., ; '·w:2.o·· ~ 21;, ·TI- ·-).{)t!~~·· ao..oo ,. ,~OOQ. ·: , .a3~44 · ),.171 '5c18 .26n 24.17 1.205 
i .•. ·.;1: . . ; · ' 'I ., . . 'J.; t" ~ . . , .. ': . - .-

Total ••••• ~. ..... .. ••• 85 884.36 10.404 ' 66.00 "' .776 70.32 ' .827 ' "35~90.· .422 .120.e6 1.423 

Y pa.yment to leSsees working shaft dump on Ifspl:it-check" basis. 

2492 
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I.c. 6824 TABLE 1.- Mining C<lsts, Johnstcn' and Witcher lease on Big Jim mine, April 1933--Continued 
(1,457 tons mined) 

tee1 sharpening Drill steel, hose, oil Total cost of mining 
Werking place T~ns I I I Total Per trn Total Per ton Total Per ton 

Breaking ore: . I I I', 
501 R (C:verh!md stope) 196 $44.64 $Q.228 . $1~3.4o · $0.221 I $14.18 $0.072 $671.10 $3.424 
503 R (overhand stope) 192 23.3 8 .122 21.70 .113 I 7.43 .039 292.24 11.522 
435 U (~derhand stope) 138 17.00 .123 14.46 .105 5.40 .039 '272.031.971 
6 .A (underhand st ope) 270 29'76~110 23.93 .107 9.47 .035 593.49 2.198 
506 U (Ufyerhand stope) 406 23.38 .05'7 21. 70 .053 I 7.43 .018 564.12 1.38~ 
Ore dump- ............ <t~!...~:...!.'" • ...!. "~."" I ...... ...... I 106. 16 1.10D 

Total ••....... 0 ••••••• • 1, 29~138~06 1130.19 .100 43.91 .034 I 2,499.14 1.925 

Development: , ] I I . I 
607 R •. ............... 65 l4.~9 I .229 14.46 .222' 4.73 .e73 ·

1 

304.16 
601 B •••. .. ..• · ••. 0 •••••• 1 105 44.b4 I .425 43.40 I .4~~ I 14.18 .135 722.82 

4.679 
6.884 

606 .R ••• .•. . ........... 8" 1 14.g9_r .175 L.!4 . 46 j--'-U~ 4. 73 .056 I )20.8l[ 

Total ................ I 255 74.42 .292 72.32. .284 23.64 .093 -1 1,347 .82 ~ 
Total ................... '1,457 212.58 .146 202.51 .138 ' 67.55 .c47 I 3,846·96 2.640 

-r- - - _;-.:::: - . I .-

3.J51 

Development 'costs above I . 
shown separately and com- Feet Total Per . Tctal Per Total Per Total Per 
puted by- cost per fo ot Lfcot foot . foot foot 

607 R .............. ~.... 20 14.89 I ~~46 .72~ 4.73 .·2f6 ° 304 .16 1~.2g8 
601 R ................... 45 44.641 .992 I Qr40 .96 : I 14.18 ·- .3 5 722.82 1.0 1 
606 R ~ ... , ..... ~........ 20 14~ .71.~1) I +4. 46 .723 4.TS .236 320.84 16.(',42 

Total................ 85 74~42 .876 I 72.32 -.851 I 23.6~ .278 1,347.82 15·857 --

. .. 
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The ore ~s "" dumped from the trucks o",:er a steeplyslanting grizzly formed 
of flat steel bars set on edg'e with I-inch spacing. The fine material fell 
':'. l t6 a s~arate section of the coarse-ore bin. T!J.e oversize ran into a 
coars~ore bin which had a caPo.city of 30 to 35 tons;" it "was built of wood 
and had a sloping bottom. From tIlis bin the ore '\'laS drawn by gravity t:b.rough 
a feed gate to the coarse crusher. The crusher product passed directly onto 
an inclined conveyor belt, 12 inches wide and about 200 feet long, which dis
charged into the fine-ore bin. The grizzly undersize was fed through a sepa
~'ate gate onto the lower end of the same belt and conveyed to the fine-ore 
bin when the crusher was not rmming. The crusher was belt driven by a 50-hp. 
electric motor. It was operated 4 to 6 hom's each day shift, crushing at a 
rate of 11 to 12 tons per hour. The conveyor belt passed through a MerriCk 
weightometer; the tonnage l'ecorded by this machine was found to check very 
closely the tonnage estimated according to number of I-ton mine cars trRIDmed 
to the mine surface bin; the monthly discrepancy,was usually less than 1 por
cent. 

The conveyor discharged into the center of the square, wooden, flat
bottomed, fine-ore bin t which had a maximum capacity of 80 tons. .A hand
op erated sample cutter was installed at the head. of the conveyor belt. From 
a center discharge gate in the ~ottom of the fine-ore bin an apron feeder de
livered .the ore to the ball mill. 

The .ball mill was a 6- by 4 liB-foot Marcy mill with Williamson 
"mecha:.nite" liners that were changed to standard Marcy liners about 1933. 
It was driven at 18 r.p.m. by a 75-hp. moto~ and operated in closed circuit 
with a Dorr duplex classifier. The clazsifier discllarge was 82 to 85 per
cent minus 200-mesh; it was later cha,nged to 80 to 82 percent. Ball con
sillnption ranged from 2.5 to 4.5 pounds of chrome-steel balls per ton or ore; 
the mill run h:'3.d been too short to determine liner consumption. The ball 
clill operated from 78 to 80 percent of the total time; grinding capacity 
was 2.5 tons per hour of operating time. 

Grinding was done in cyanide solution, which was drawn from the main
mill storage tarlk at the rate of about 330 tons per 24 hours • .4 portion or 
this" was ' added in the feed launder at the head of the mill: the balance was 
ada.ed a.t the lower end of the classifier. About 50 percent of the value re
covered from the ore was dissolved tn the mill • 

Cyania.e Section 

The classifier overflow. having a dilution of 6 to I (or carrying 15 
percent solids), f'lowed by gravity to the no. 1 thickener in the cyanide 
p lant. This was a. wood-sta-ve tanlc 24 feet in diameter and 8 feet deep. It ' 
was equipped. as were all the thickeners and agitators, with a Dorr mechan
ism which was belt-driven through a long countershaft by a single 25 ..... hp. 
mo tor. The thickener overflow passed by gravity to the precipitation section 
of the plant. The tllickenecr discharge, containing about 40 percent solids, 
wa s rai~ed by a .diaphragm PUlIW to the first of a series of three agi tat ing 
t 3.nks. 

~~492 . - 9 -
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The tank of no. 1 agitator was 19 _feet in diameter and 14 feet deep; nos, 
,~ !,),nd 3 agita tors were 13 feet in diameter and 14 feet deep. The agitators 
\'i" .(:3 set at such relative elevations that the pulp flowed from one taw;: to 
the next by gravity. Air for the agitator air lifts, as well as f ~r periodical 
drying of precipitate in the filter press, was furnished by a 7 1/2- by 6-inch 
CC~'l"') res sor at a pressure of 30 pounds per square inch. The compressor was 
driven by a 10-hp. motor • 

.About 95 percent of the gold recovered was taken into solution by the 
tine the pulp left no. 3 agitator. From there it went to no. 2 thickener, 
whence it was pumped in turn to thickeners 3, 4, 5, and 6. These thickeners 
were all 15 feet in diameter and 10 feet deep. They were set at such heights 
that the clear overflow from each ran by gravity to the next lower numbered 
tank. The thickened-pulp discharges contained about 50 percent solids. Fresh 
water was added to no. 6 thickener in the amount of 50 tons daily; the barren 
solution from the preCipitation section, 180 tons daily, was added to the feed 
launder of no. 4 thickener. ~his solution contained about 2.2 pounds of 
sodium cyanide and 2.0 pounds of lime per ton, also a trace of gold. The over
flow from no.2 thickener t 330 tons per day, was pumped to the mill storage 
tanks. The thickened slime from no. 6 thickener flowed to the tailings dump. 
No solution was reclaimed from the tailings; they were allowed to run do\vn the 
d:''',w below the mill; within a short distance the water sa:nk into the ground. 

The overflow from no. 1 thickener ran by gravity into a Butters clarifying 
[J.lter having a tank 11 feet in diameter and 5 1/2 feet deep; tht::nca it ,las pumped 
into ithe clear gold-solution tank 11 feet in diameter ana. 6 feet deep. From 
t~ li s t ank it passed -through the standard -M~rrill-Crowet vacuum-treatment, 
:dnc-dust precipitation process. Zinc dust and lead acetate were added to an 
emulsifier ahead of the triplex circulating pump by an automatic feeder. The 
Merrill precipitate press was installed in a room adjacent to the grinding 
section of the mill about 200 feet from the pump. 

Melting Precipitate 

Usually the precipitate press was cleaned about twice monthly, after first 
blowing air through it for 3 to 4 hours to dry the precipitate. The precipitate 
W8,S fluxed about as follows: Precipitate, 100 pounds; borax. 20 pounds; soda, 
10 to 12 pounds; silica (broken glass), h pounds. This charge, together with 
some slag from the previous melt, was melted in an 0 il-fired tilt ing furnace. 
The fusion usually reqUired 8 to 9 hours, including the time needed to put in 
s.nd melt down the charge; the furnace consumed 25 or 30 gallons of fuel oil in • 
this time. Compr essed a ir for the oil burner was obtained from the compressor 
at the Telluride mine, where development work was in progress. The no, 150 
Dixon graphite crucibles used had a life of about 40 hours. or 4 or 5 fusions. 
~he entire charge was poured 0 ff into a cone-shaped mold; after a few minutes 
~le slag was t apped off through a hole 2 or 3 inches above the top of the gold 
but ton and granulated by being run into water. .At first this material was 
accunulatcd, periodically ground in a small mill, and concentrated on a table, 
~he concentrates being added to a later preCipitate melt. Afterward the low-
gra(~ e slag was returned to the ball mill, as it was found to contain practically 
no sho t gold. The richer slag from just above the top of the button contained 
most of the shot gold; it was melted with the succeeding charge. 
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The gold-silve r button was cleaned and ship)ed to the mint without re
melting; a sample was taken first by boring several small holes in it. The 
average fineness was 640 parts per 1, 000 of gold, and 300 parts of silver, 
and 60 parts of base metal and impurities~ 

The recovery rlaS 97 to 98 percent. CYBnide consumption was 0 .75 to 
1.00 pou..l1d of sodium cyanide :per ton of ore, and lime, consumption was 3 3/4 
to 4 pounds per ton. Zinc dust was ac'..ded at the r a te of 8 pounds per 24 
hours, or 0.7 ounce per ton of solution, and lead a cetate at the rate of 1 
ounce per ton of ore. 

The mill pay roll included 9 men: 1 superintendent whose time was 
charged to assayil1g and refining; 1 crusher man on day shift only; 1 man 
whose time was divided between assaying, refining, and general service; and 
2 shift men, or operators, on each of t hree 8-hom" shifts. Experienced men 
were p aid $4.50 and ordinary labor $4.00. 

Power cost $0.0267 per kilowatt-hour (May 1933). The total installed 
electric power in the mill was 200 hp., d.ivided as follows: 

Crusher .................................... , ........ . 
Ball mill . ••.....•.....••....••.... " ., ........... ..... ~ 
lAaill conveyor •.••..•.•....•..••..•....•....•.••.•..•. 
Apron feeder •...••. ~ .•..........•... . ',' , •.........•.• 
COII!}1ressor ••••••••••••••••••••••••.••••••.••••••••• • ~ . 
Cyanide plant ........................................ . 
~s .................................................. . 

HQ. 

50 
75 
10 

5 
10 
25 
25 

However, tho crushe!' operated only about 5 hours and only on day shift; the 
ball-mill motor was said to be operating at only about 70 percent full load. 
Consequently, the average total mill load was about 90 hp., and power con
sumption was about 30 kw.-hr. per ton. 

Cyanide (Aero B!'and sodium cyanide) co st $160 per ton (April 1933); 
lime cost $19 ~Jer tO~l , of which $5 .50 was trucking cost from Kingman to 
Oatman; zinc c-~st $8 per 100 110unds; and the monthly water bill, for a daily 

• consumption of about 50 t ,ons, was about $100 , or about 30 cents per 1,000 
gallons. 

The co sts shown in the following regular monthly statement (table 2) 
are representative. 
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1. C. 6824 TABLE 2. - Milling c? st. Jor.mston _ and Wi ~cher lease on Big Jim mine, ~uly ~ 

(1,635 tons milled) 

Labor 
Electri:-r-- W 

power ater Lime · 
.Iii scellaneous 

chemicals 

__ u Total Fer ton TO~~l r;;-;~;t;o t~e~ to~ Total 
Assaying T! .. 1 $28,.oq $0.173 $10.15j o.oo~ '.I' . .. , .... j •••••• 
C~S:1~~g •...• . j 140.11 .m~611 10.4;1 .OlS~' ~';'! . ••••• . ••••..••••• , ••.•• 

Gnndl.ng ••••• ! )9~. s~ • 2~1 507. 2~ • n~ .. ~ .. . .... 1. .. . . . . . • .. • i 29.1 
Cyaniding •••• 1 425.19 .2bOl 456.5'1 • 279 715• 6 $0.04B~116. 5 $0. 07~ 4. g 

R;~;i~c:!n t.. I' •••••..• ! ..... ! ...... 1 ...•. ! .... ~ .••. ~. I . . . . . . . .... 1 •...• 

Cyanide ·Zinc 

Tots. er ton 

· .. ~. . .... · .... · ..... 
..... . .... 

· ~2.0g $0.020 
: 

· .... · .. ' .. 
'r'\ +"'.-1 I I I' I' I r.e. l.n2ng an~ , : "1 · ' I 
marketing··· l ,1.501 .019! 10.14/ .006, ..•.• ·····1······ ..... ! ••••• , •.••• , •••••• \ ••••• j ..... , ..... 

Renta1ofmtll l' ········! ····· 1 ····4····- · 1. ··~·· ..... ! ••••••••••• 1·····1 ..... j •••••• I ••..••.• .. ~ ••• i- - ·------r- --··· . i l' -1::'11 .- ;j . I . ·-i---j·-~·T· - ·-z-r--;T---" ---- , ,,1-. 
Total •.•••••• ,I, 27~. 7q .77911,01-1-.521 • ~' 20 i 78. 61j .048, 116.51 • 071j 54.1~ .0 I) ! 172.021 .106 I 32. DOl .020 
----.--~-- -.- .~--- --. - - .- ---- _. _._ .. - . ' -_. --- - _ .. __ ._---. - - -.--.--"'-'---:---._ ._- ------.-----

--------.:----.----- :------ T T ! 
!'rI"'"'"lla"empr,t and ; I ~el o~l a:J.d ' !nsurance i Mill rental and ! Total cost l~~: -~.... . Ball I - •. I . !. _ 

re;'Jairparts i S 111.l,bz:icants ! and stJJ.pjJing : mis.cellanoous I of rrulhng 
I -l- I I ' -- -~-----r---,.- ---- - j - -. - - 7' - ---- ·1 _ ,- -; ---- , " , 

; Tot£ .. l j ?€:r ton ! To;al IPer ton I To tal !Per ton : Total jPer ton. Total : Per ton I Total B3r ton 
~ • I I - I. f I It-+-

Assaying y --;:-;-::-' .. i --.-.-:.-: ~ -i--~- :-·-: ::1" - :-:-:::·-i-$9:93f;~o.oog-+-1 . -.-~-~ .l-::~-::- - :-:~ ::::-.-:1 ---::-:·-:1 $~2~-. 25 '$0.197 
Crushing •••.• I ••••• ; • • • •• ! • • . • . • • . .... i.... . :..... . .... I ••••• I .... ' ..... 1 ••••• I l70~ 56 .104 Grin~i~g ••••• !$5e.25!$O.0161 $1)0.77/ $0.080 112•02 .0011 •. -••• 1, ..... , ......... ! ' •..•• 1.1.121 .. 28 .686 
Cyan~(iJ.ng •••• 1 19.921 .0121 •••••• , ••..• 4. 50 1 .001 •.••••.••• 1 •.••••••• 1 •.••• 1

0
310.80 .802 

Repair and. ' , . 

replacement •• I ..... I . . . •. I . . . . . . • .... 
Refining and j 

R:~=~t!~gmi~i ~:_ ::: :;::: I :~:::: :::::+~~:~~I ._:~~ I ~:~I$~:~~~ ri:;m:J to:6i211,00~:66 
Tot,,:~ ____ .... 78.17 .048 r 130.77 • agO 26.56f .016f 8.6005 1. 000. oo/. .61213.986.22 
V Cost of assaying inc:!.ud.e;;-cost -~f ~~.p;ri~t;;d~nce. -.-------- -- ---- - - -------

.. ,. .. • •• ill • . ....... . .. . .. . ... .. " .. 
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7-ton It ruck 

I , 0 I, 
Undersize , verltze 

I I ' 
3D-ton coarse-ore, bin 

Separate c~artment I ' < 

of 'coarse-ore bin Allis-Chalmers 9- by l~inch 

1 ... ------,1 I Jaw 'crufer, set at 1 inch 

I-inch Inclined stationary bar Ilri.zzly . I I 

% 2-.- inch' belt conveyor 

, Merrick l~eighta1leter 
I 

-ton fine-ore bin 
MiI':..;±'ution I 

Pan c.iveY,or stor~ge tank 

o. 641;2 ball ~ill 
. 

N . I '. . ' 
Dorr duplex classifier 

i . 
Sand over;flow 

I, 
Oorr thickener Ino. 11 

I 
Overflow 

I 
Th'ck I 

I 
~tters clarl fier 

, • ened pulp 
. ' I . 

Dorr agi tator Ino. 11 
I 

Clear-gold solution tank 
I . 

Merrill-Crowe .deaerating ta 
I 

Merrill precipitate press 

I 
Precipitate 

I 

I 

I 
'Ti 1t i n9 furnace 

I 
Bull ion 

Barren ' 

nk 

Jolution 

1180 tonsl 

Fresh water 

1 I ~ tons I 

.. 

Oorr agitat~r Ino, 21 
I . 

Oorr agitator lno. ;3i 
.L,.. > 

r-
Oorr ' th.;ckenere l no~ . 21 

Th' I I 
I 

I . 
I cken,ed pu p Ove~ftow 

Dorr thicken'er lno. ,;31 · 

I 
I 

I 
Th i ckened pu Ip 

J ' , OV,erfL'ow 

Dorr thiclcener'no. 41 
I 

I I . . 
Th,cken,ed pulp Over~lciw 

! . 
Dorr:~rckei'ler lno. 51, 

Th' k ~ I I IC en pu p 
overr ow 

·)1 
, , , . 
Oor, th'ck'ener Ino~ ~I 

,. , 
' Thic;ken~ pilIp 

I 
. Ove.rfllow 

'r ' t' I . '. al rngs to waste 

Figure 1'.- Flow sheet of Big Jim (Telluridel 1I'il1. 
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