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PR"reA'MBL E: 

RRPORT OF PRF,LIl~INARY EXAMINATION OF THE 

GILA COPPER SUl-PHIDE COMPANY, 

Christmas, Arizor~, 

The writer arrived at ths property an February 24th, and devoted 

six days to an investigation of the rclne 'florkings and ore 'occurrence, iChe 

surface indica. tions, the rea,ps and If-ina reeord~ and uCC'flUnts in the reins 

'office shoiNing the c01l:u!erci,.:'-l status of past operations. Ne swr.pl1ng or 

estimating of, certaIn known reserve tonnage-vere undertaken, for reasons 

hereinafter set forth. 

Having no knoViledge of his mr-ployer~ identity, of the edct tarms 

u'Pon whi ch the },)roper·ty can be pure.hased, or of .. 1'hether they 'aisn to be 

assured of existing kno~1n reserves assurIng return at a basic cupper re~rket 

of capital invested,or u.r& \filling to take intelligent chances on future ore 

developreents and market prics of copper, the writer has been at sow.ewhut of 

a disadvantage. According to the best accepted and most consenative con­

ventions the property does not ShON an a:bsolutaly proven l"es0rve tonl14:lge of 

importance .Furthemore, 1. ts co fit of 'f-roduct ien per pound of coppt'tr has been 

i.n the vicinity of 15 and 16 cents. These condi tiul1s ~ould undoubtedly 

make the property uninteresting if the ' purchasers insist upon 

absolute guarantees for the return of their capital invested. Ho\vevar, 

there are good reasons to believe that .1ntelllgan~, prospecting will be 

rewarded by further ore disclosures of importance, and that the rearkat 

price ot copper, aft~r readjustment f rom war disturbances has taken placec 



j 

and reconstruc~ion lJ:L properly under .aYt !Nill b~ favorable for at least 

several years. If the en:ployers of the writer are inclined to take in-

telllgent risks on these matters, and in the n:atter C!f smelter contract 

litlga4ion heroinafter outlin6d, the Vir-iter 1s of the opinion tbat tl1tJ 

property is of considerable value, a.nd well iJlorthy of a mOTe careful and 

detailed final exareinatlon. 

It should be borne in mind at all times that tilt s report is of a 

preliminary natura, and that the 'Nrltar has accs-pted and used therein many 

statements and figures furnished by agents of the Gila COpper Sulphide Com-

pany, -vithuut at tempting personally to cheek the acc:uracy of the eama. The 

tiree and expense necessary to accorepl1~ this 1s not warranted in pre-

I1mina.ry \fork. Nearly all of these statemtjnts'and figures wera furnished by 

Mr! S. H. Shama.n, Superintendent of the property t and Mr. George D. Mrorris, 

eo-receiver ror'th~ stockholders tbe~eof, and tbe ~riter has great personal 

faith in thetr accuracy, and believes that they would b6 fully ,pheld by a 

complete san:plll1g of the reine and aud1 t of accounts. Ho~ev$r, the wrl tar 

cannot, frore the nature of things, take deflnit~ personal responsiblJlty 

tor their accuracy. 

LOCATION: 

The property is located a little OVer one reile to the ~est of, and. 

roughly. one tho~d feet above, the Gila River in Gila County, southeast-

ern Arizona. A branch of ttre Arizona Eastern milroad system extenda from 

Phoenix througn Ray Junction, Magma, and Hayden, all points important to the 

mln1ng I ndust·ry ,along the banks of the Gil&.. to Chri stmas, its most sastem 
, . 

terminal station. The to~ proper of Christmas 1s at the mine, above and to 

the west or this station. The London-Arizona. and other rnoder.ately well 
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· Tn~ v~ry arid ~m olimate penr.ita but tiJe fi'f,areest of v~r;6t:~ticalj t,lnf,; 

Sanuaro,.~ (lr Giant Ct'ietu8, beln~!:reuch in evi donee. The el!reat~ i g retlst ex-

orf~re a reserve 

stance unu iioual In aucr: n c 1 iTCH. te •. 

oro bins, ete. '-\. 

ented ol.alms, agp:regatll'lg 265 acres, an1 640 acres of co~l lands. whi ch ar. 
-3-



~·roblt~tienl. 

C(1f~fanYt ticoor1il1~ t¢ bast l{l(lhl uflr,tf:<ieh:tl ln1'nm~·tlorJ nvu.f,lnbl.e. 
, . 

It 

ll\1ttt,! erected, .nnd or6 4"F;S fr'inoo and iV'f~lted t,n the extent of &OJ1'8 113,000 
-4-



tons of ora. The matte running in the neighborhood of 561 cop'per, urea 

ship'Ped to thit. pla.nt of the Consolidated Arizona Bmeltlng Corepany for COIl-

version. The fal lure of the Saddle Mountain COIDy.-.any to rr:ake the rroperty a 

paying one was evidently due. to the lack of efficient reanugereent, cQupled 

wi til tr$l1:endoualy nngh coat of SUPf,lle&, including eok:e used in i£el ting. 

Mining and smelting operations were susPended soree tl~a in 190'1 and 1908. 

In 1909, a. contract between the Sa.ddle Mountain M1nin~~ CoU!pany, Develop.. 

rr.ent Corepany of Atcerlca, and the Gila C.:;ppsr Sulphide COtr.pany was entered 

into, under the terms of INnich t'he Development Ct)rcpany was to advance funds 

to pay pr~sslng d$bts of the Saddle Mountain Mining Company, prosecute de-

velopreent. work, and resume operations, recel vi ng therefor Sadd Ie Mountain 

bonds, as tNell as a large block or stock in the Gila Company to which latter 

companv the Saddle Mountain Company deeded the property. The Gila Company .,. . 
• aID incorporated .lih a capital of tz,500,OOO •. and' a bond issue of ~l,OOO,OOO 

\VaS authorized. It was stipulated in the contract referred to that the bonds 

of the Saddle Mountain Company, aggregating ~l,OOO,OOO, ~era to be scaled 

down to $840,000, and to be exchanged for a like' amount of Gila ··:Corr.pany 

bonds, _hleh latter bonds oa.rled the privilege of convorslon into Gila 

Company stock at par. When the contract rlas co·rr.pleted, \ th@re N~re in the 

treasury o~ the Glla Company, $1.49~900 of ~ts stock, $1,000,000 of Nhich 

\Vas for conversion of its ·bonds (\then issued) as well as' $160,000 of Saddle 

MQuntain bonds. The funds provided by ·the contract proved insu.! ii clont to 

put the prop~rty on a producing basi s. and n~atter8 dragged along for sores 

year. a~*er the co~pletlon of t~e contract. Early In 1913, certain ne-

gotiatlons, contercplatlngsecurlng tile necessary funds, Nere entered into, 

which seemed. likely to be consummated., and in anticipation a mortgage was' 

cb.a in the naree of the Gila. Copper Sulphide Company, and bonds, amounting 

to $1,000,000 prepared and signed, dated April 1st, 1913. 
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The negotiations fell through, and the Gila bonds remained in possession of 
~. 

the Union &. Naw 'Haven Trust COltpany t Trustee. Thereafter, and in April, 

1915, negotlat~ons were entered into with the Atcerican &neltlng Il Raflnlrlg 

Company, o-mers of a large sr~eltlng plant at Hayden, Arizona, and a con-

tract waS ontered into ti/lth It by tlhich the reoney neoessary to place the 

property on a producing ·basis .a8.advanced, under con11 tiona that the 

Smel tlng Company was to have the reanagereant or the property. unti.l the amount 

advanced was repaid, and the righ~ to sreolt the Gila Company ora for tan 

years at a fixed rate. The holders of the Saddle Mountain bonds than agreed 

to exchange there f or Gila bonds, and thls,}exhcnage took place 80me time in 

June, 1915, but the date of the bonds (April 1, 1913) r~ained unchanged. 

"The Gila bonds, he-aver. were stamped, 8ubros~ting them to the 

right of the .American SInal tlng IcReri ning Company to ree.oi va baok its advances. 

~ast due interest on the Saddle Mountain bonds, and Gila bonds was paid to 

April 1st. 1915, by roeanaof the $160,000 of' bonds, and $149,900 of free 

stock in the treasury of' the Gila Company. Thereafter, the interest due as 

of October 1st, 1915. A.llrll 1st and October 1st, 1916. VIas paid by cash ad­

~nced by the American Smelting! Refining Corepany. ShiPEents from the reine 

began about the ~iddla of February, 1916, and by November of that year the 

net earnings were suf fl 01 ent tOl"elmburse the Jbr,erl can Ftneltlng. &: Refining 

Corcpany tor the advances undar the contract, and the advances to r..ay bond 

interest. This left but 16 months' earnings ava' !Able to apply on the 

. ~l,OOO,OO~ of bonds. Wh.ich matured April 1st, 1918. While it AS known that 

the Gila Co~pany CQuld not expect Its net earnings to equal $1,000,000, plus 

interest, in that short time, it was believed a oonsl~erable portion or the 
I 

amount nar:dod to pay otf the bon-:ls would be earned by the date of maturity 

and that the balance could be borrowed, or the unpaid bonds extended. The 
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refusal. of the smelter to ta.ke rcore than the w.inimum amount of ore un:ier 
t _ 

the contract (7500 tons per reon-th) i the increased cost of 'Production; the 

fixirlg of the price of copper by the Government, and the ban placed by the 

Government- on neN issues of s&curlttes upset -the Company's Flans, and it 

was unable to arrange to take up the bonds outstanding April 1st, 1918, 

amountlngto t690,800.Practl cally 491 of the outstanding bondholders agreed 

to extend, or excl1a.nge, their bonds, but 51'1. refused to do 60, and fib-va in­

stituted suit for foreclosure. When the attitu.de of' 511. of the bondnolisrs 

bacame knoNn, receivers wera Q'Pplied for in order to protect the stock-

holders, and they are 11()\,'\1 in po ssassion or the property. The trustee for the 

bondholders endeavored to take possession of the property, and adVised the 

Atr.erlcan Smelting &. Rafini.ng Con:pany of its intentIon dayebefora notifying 

the Gila Corepany. The American Smelting i Refining Company im~8dlately seiz-

ed on the OPPOl"tUlllty to present a demand for san increase of $1.50 per ton 

over the treatment rate set forth in the cont·ract to cover alleged loss. The 

amount demanded m1S so unreasonable that the race! vera asked for data on whicsh 

tbe claim of the SC!eltlng Comrany 1178.8 'based. The representative of the True-

tee in the reeantlme agreed to this increase, but the recei~&rs refused until 

they 11&1"6 furniShed the data requested. S¥be receivers '" repraaentatlve reet 

the An!erican ~eltlng I:. Refining Co~pa.ny·s offici.als on two or rcore occasions, 

but .the data furnished him #as not only i.~oreplete relative to ~eltlng 

costs, but conta.~,ned obvious errors of connrisslon and on:ls~l()n. Thereafter, 

and b"lithout :waiting to hear of the receivers' decision after recei.vlng the 

report of their repra-s~nta.ti vet the American Smel tlng 8:. Refining Corcr:any 
I 

refused to receive shIpments of ore, and it was nec$ssary for the receivers 

to obtain an injunctIon oompelling tbe to do so. Prior to obtaining this 

l~junc'tlon, ah1pments wore suspended for approximately :.0 weeks, with a 
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resulting loss, to the corepany of probably $50.000, consisting of profit 
t 

tha t could ha.ve been made had shipments not been su spend ad » and tremendous-

1y increased cost of production, since the reins \NaB kept ope~tlngt during 

the time of suspension. The reatt$r of ~aklng the injunction permanent is 

now attaltlng deciaioY! • 

.. As or January 1st, 1917, a supnlemental a.gre~ent was entered into 

(principally to sa~lsfy the 511 of the bondh~ld9rs who are soaking to fora­

close the mortgage) whereby the k(;!rican Qneltlng i Refining Corrpany continu­

ed in ~he management. of thl,) property receiving as &. management fee lot of 

the net profits. This contract 1s. terminable on 30 days' notice." 

The •. r! tar dould add that the management of the prope rty by the 

American &celtlng and "Refining Corepany was terminated on January 20th, 1919, 

Operations no. sean: to .be clondueted by the Receivers for t.he stockholders. 

1,IVl~~G CONDITIONS: 

The camp haa an ample nureber of dwelling houses, !f!oatly of frame 

construction, but suitable tor all practical purposes, allcl a aroall club-

house. evidently intended f or gatherIngs of Ameri can employees. The coat 

of living seems to be about as usual in thasoutbltl8st, a corepany store a·nd 

company meat rr:arket~ selling at average prices" The store is said to earn 

about ~lOOO net per month for the company. Nearby ranches along the Gila 

River, and the irr.portant a.gricultural region around Phoenix, are a great 

a.id to corefortable 11 vlng. ~or instance, f rash reilk of excellent quaIl ty 

is avallable,-~n unusual thing in Arizona_ The cllreate Is auch that a 

large parlor leisure tlrce Can be spent in the open air. The carr.p has no 

moving picture theater, and besides the club-house the only center 
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PO~!F.R: 

uf recreation is a pool and billiard hall. 

It. 

Electric pOHet' is purchased from the Areerican .Srcelting and Rtffining 

Con;pa.ny·s smelter at Hayden. and deliver0d to the property by an ordinary 

traYtsmission line .1't·b steel to\ru~rs. It is delivered at 6600 volts, an'.1 

ste'T'ned dow by transformera to suitable working voltages. The writar Vias 

advlsad that this po~ver is purChased at tNO cents per Kilowatt hour. This 

1e probably as ch&ap as the moderate areount of power used could be generat­

ed locally, and th6 arrangerr.ant sin::pllfies opera;bons conaldaral)ly. B6f'ore 

tha war the most af t'lclent large po .. ver plants in th~ 50uthwe st of' Diesel or 

eteam types, showed cost of about 0.'7 cents per ~llo1N8.tt hour~ With greatly 

lncraas$d fuel and labor costs, it 1s doubtful if any srr.all pla.nt could show 

a two-cent oost at present. 

OP1~TI NO j.OU!'Plt!~NT:_ 

The property is equipped nlth a 'Bleichart Aerial Tra~way, erected 

in 1916, and in excellent cOl'ld1tion, ~vith a rated carrying ',capacity of a 

little oval" fifty tons per hour. The line runs froll! Me. 3,01" the main VIIork­

lng .sh~ft, to the railroad, a distance of '1300 feet, \fith a. difference of 

elevation of about 950 feet. A synchronous reato.r attached to the braka dnuns 

generates power used in operatIons. Ore b!ns at. the upper and lo\\,er ends of 

the t~ay bave capacities of 250 and 1000 to~s,r6sp0ctiv6ly. 

Ora 1s hoisted from No. 3 ahaft in relne cars, durepad i.n a storage 

bin of 500 tons capacity, and conveyed by balt eonv'7yor to a No.6 Telsrri th 

gyroatory crusher, and thereby crushod to five inches. It is then cart'iad 

by beltcorlvayor, ore sorters picking out !Nasta rock during the pr-04}E)SS, 

to the race! vi ng bin at the hea.d of the tramirll1Y. 

A double drwc; steam holst, converted for electric power, 1s ill-
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stalled at No.3 snaft. The oapacity is reported as 5QO tons per 24 huurs 

t rom the SOO-fiat level. Adjacent to thl s hoi at 1.8 a 1616 foot par reinute 

Ingersoll-Rand air corepressor. lui tably well equipped machine atld black ... 

mel th $hops are in' operation at No.3 shaft. 
one 

Surface hauling of ~lscallaneoussupplie& is dono bYAone-ton Ford 

t rucks and one Nash Quad 

Tho of t~ice and stors building», water lines, roads, etc •• co~plete 

the surface equipment .• All of these are 'Nell adapted to r&qulrements. 

Thi3 underground equipment is sireple, but ad&quate,~lxo$pt!ng only 

rook dr1~111'1g and Tlurr:ping,all ',vark is done by hand. The rocl drills a.re of 

various types, u:ostly or Sullivan or Inget"aolJ-'Rand manufactur"(h AlSO-gallon 

per rr.lnute eleQtric tr'iplex plunger· pump 1s installed on the SOa-toot level, 

the present I.Vliter level in tha wcP"klngs. 

In general, the wrl-ter'$ Impression of the equipreant, surface and 

underg round, 1 s that it is oxcellent. Inasmuch as the mine \\1as mora or lees 

completely rehabll! tata~ at the start of operation in February, 1916, reost 

or it is fairly new and of recent ~od61. 

It seems prob8.ble that some irr.l'rovemants or irr.portance could be 

reade, especially in the matter or hOisting ore from pockets by skips 

instead of in Cars or cages. However, as a whole, the equi}¥Cent i. s unusually 

good. 

GEOLOGY: 

The occurrence is typlc(;t.l of a class of ore deposits know as contact-

metaIforpblc. 
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1~ 
The general baS61"I!8nt of the region!\. suid to he the ,"ldesprel~d 

~, 

Pinal .ehist, on which lie a series of conglomerates and~quartzlta6. None 

of these rocks are exposed in tho immediate vicinity of the property, and 

consequently were not noted by the ~ri ter. Above the quartz! t8 i1:l a liree-

storu;\ aeries, with interbedded ahulas. ~\.fti1eh i 1;1 at least Jl'!ore thun 800 teet 

in thickness, as proven by Nv• 3 ahaft and the 800 workings. 14any of the 

beds of l1n::$stona are as lCuch (;LS 40 feet In tt1 ickness, ber ore bel ng in-

terror-ted by any ircportant tnlcknesa of s1'la.16. 'l'he limestone beds lie corn-

paratlvely flut.\vith minor irregularities. 

Above the I1m!!3stone i $ a tremendous andasi te cappl ng J ~!'lich covers 

the country and torres the mountain tops tor reiles in all dl rectlons. The 

andes! te has been eroded over an area of &everul twndred acres in the 1m-

reed1ate vicinity 01 t.htL'l"J:'opcrty,6)tposing the lirr.$stones.' This agp:regate 

has all been cut by a big fu.ult F>t.I.ssing through the rropel"ty ire~cedlat61y 

this fault, which toms a. general escarpment passing through the cazr;p of 

Christ.mas. no 11reestone-s can he S60n to ~he east except acrose ths v~~11ey 

at the very toot of the andesite mountains at tha:~ ~1"int. 

Subsoquent to this fau·ltlng tne ccuntry was distul'bad by a great 

Intrufilve stock or quart'Jt. ~dlorit6~pflrphYl"Yt w\,ich cuts all of these 

known rocks and the raul t i t8el f ~ and is the urlduubted cause of OT8 depo-

s i ti on,.> A rough out111'1e of tne porphyry 5tock as kno\m on the 300 1;; vel 

is shown in light hro\liln crayon ..;in the composite lavel rraT' (Ma.p No.1) at-

tach ad hereto, showing tha.t it is ganernllr wedge ~h&r"6d, increasing in qldth 

to the east. T~$: outlinos on the various individual level reaps also ahON 

that it 1la8 a general ··pltch tt to the north. Irregular tongues ot porphyry 
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extend into ttle lime stano i.n places, and several ~rugmants or lireeston8, 

notably tbat most porsistent fraglcant containing the Klege;l orebo-:iYt 
t 

(See Map Ho. 9) are contalnad .ithin it. Insyection of the ~urface snows 

s~verol long d.ykas of porphyry cutting the an'ieslte in various places. 

Thera are said to PO one or two other tr.lnor i.ntrusions, $;T.all in slz3, and 

hliVir!g no ot fect upon ore occurrence. They were not noted in place by the 

1111"1 tar. 

As is customary in contact-metamorphic dapa-alth, th(" lire6tltones ad-

~acent to tne intrusive conta.ct a.re ext4miSivGly gurnatized, and -eu~ry other 

Most of trlis contact zone) is reineralized wl-:n COlrrer, gold and silver values, 

and rouch.of it is high enough in grade to be oOlmr.eroial ora. Such ore 00-

cura.1:n absolutely irnegular bodis$, but 'n r,erwral, fl"on~ the nature of things,. 

paral }e~ to the lireestorls bedding. FragnWtlts of 11mostoue contained within 

the p.,rphyry are elreilarly r1!in~ralized. The otJebQd1ss show a distinct ten-

dency to be locat.ed in 'tbays" along the f>orphYl-Y OJ)tltact t a. c.lr.curestance flh1ch 

ca.n be b$st understood by reference to the co.reJ)oslt.t;} 16vel reap (No. 1.) at-

tachod, .. vhereon the i~portant ore bodias al'e roughly outlin~d in light blue 

crayon. 

CO~TerelH.l ora varies in wld'trJ , rr:eaaurod away i'ror.: the porphyry con-

tact, frole a very fen' rent UJ'I to co·nsidernbly over 100 f etit. The outer l.ilti ts 

or tm~ ore, or of the garnetlzed ZOllEt in ca-UE:> it 1s :nnt corerl'erel[,.11y rt:iner-

alized, are hence very irregular. They are, no,,~ev(;r. quite a'brupt, and the 

ores are richest close to thsS6 outer lirr.l ts.as 15 custoreary in such de-

posits .. As IS also customary, the lirrestone, beyond the zone of eontaet-

meta~orphis~ls crystallized to marble. 

The interbedded shales, ~$lng resista.nt to ohereieal changes, are 

un 
quite bar~ and metamorpbosed. 

1\ 
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The most corereon reineralization S8?res to be of chalcocite or copper 
~, 

glance, ocaurrl ng in t.iny strlngerfl througnout the garneti zed lir.:!6, prob-

ably in cracks caused by tbe disturbance of the intrusive porphyry stock. 
, , 

Though no detailed study '.1a& n:ude, 1 t S0€'.IrS pr()hahle to the wrl tor thai. tl~is 

chalcocl te 1 sr" of aecondary origin. Any hl"p()rtan~ secondary 6nrichrcsnt at 

water laval or elsewher.e 1 s improbable, as the ireperree.a.ble shales constl tute 

an effective barrier to everything except lateral leaching. Naa~ly all of 

ttH3 ore eeehlg.. below the 300 level carri0S chalcopyrl is rather than chal-

coolte, and is probably primary ore. It 111111 be shorn} later that th6se ores 

are a .... reraging sorcewhat bettfJr in copper values than those frare other r-arts 

of the r.:ine. The fa.ct that primary or'flS of good corr.~erclal grade exist io 
the 

reo15t encouraging for in0 future ofl\prope'rry. 

It is tflorthy of comr:-ent that the so-oal1ed ttoY"e bodies", as -i-a=-ln-

dicated roughly on the accompfinylrlg reaps, are re&.lly a. a6r1.{~s of individun.l 

considerably in relative latere.l ext':.:,nt, and are in all Cases S6paratEd· by 

barren shales, and often by non-6ore~erci nlly reinera) i zed llrcS'st ones. HONever, 

the i r OCQur renee in tlbays tt one a bOVEl the other J f oms a gan.aral ore ZOne whi ch 

fray be cons idsred as a iftH)le, and tenr.ed an "ora body". 

Donn to tn.- 350 level ore occurrence is irlidesproad. 400-f'o,.::t 

level developments are qui te d lsa:rpoin ti nr:, but not eUQufi.h ;q,t1')rk ha s been done 
as 

to eo,ndemn the level by any reear.s. The 500 iSl\encoureglng as :Nould be 

expactedtonly one of the main ore ZOl16a beinp:encountered to date, an~ t~.at 

shows a ~~all arcount of corereercial ore which rr,ay opsn uT! wi th d~velor.resnt.. 

The reins 1s full of wter· to the SOD, arld the \fir! t.ar }/as unabl., t.o inspect 

the 800 level. A sect10n and sarcple map theroQf acconrpanying thi 5 r<,port. 

&ncl the general location can bo sean from the corrposlte level~aI\. If the 
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reported sarr,pling is correct (It was donerersonally by Mr. Sherrean, now 

~, 

Superl ntendent of th€l rrop6 rty). the orE.! zone (Las Novias) enctlun1..ered shOws 

distinct indications of proaistence, with depth, netwi,thstand1ng ttlf" fact 

that, auch developreer. t as has bean dOlle therein on t h~ 400 1. s ullencourag1Yi~. 

Mr. Shaman advised the 'Nrlter verhal]y that th~ ge..met,lzed lbrestones en-

countered on the 800 Lih O;j! signs of cOfisiderabJyrcore inrense 'fracturing 

tnan those of, the Ul'THH'" levels. If tot'li ~ cond1 ti on ie Il'/idospre-a.d wi th depth, 

'It may bfj' assurcad tnt:<.t oot~er cond1t.1ons existed fur ore deposition. '111thin 

th 
• ~. b d .. -- *Se':: att.acbtJ.l CO"'V lett.er by \~r.S:~emun re(T~rdin~) 800 _ e .;l.;tmes\.o'oa v' s. .r.,. h, 

ieV01' (calLd therein 770). Alsono':'e that he cor:::;,i:1~H'S the chalcopyrit~ ore to 'f:Ie 
secondary, giving no re-ason& as to why tnt3 cnalcopyr1t~ is not prirr.ary,us is custo-

ORE IN SIGHT: rrary #1 th tna t rrinoral. 

" Thi 8 heading has a.lways be,en a matter r or d,i5cussi on arcong' reining 

engineers. In General it is conoeded to cover blocks of ore ,dsflniteiy de­

veloped and open to sampling and inspection on four, three, and sOIr.etirr.es 

only tlVO sides of the block. Tho nureber of sides exposed cox,sidared necessary 

to guarantee beyond a reasQnablc doubt tne axlstenoe of the ore in 'Place is 
" 

ht.rgely a mattsr or personal judgment, dep6nding upon the regulari ty and 

horr:ogenity or the particular ore Q~curl"'enoe. The n~ore regular as to shape, 

and the !Core homogenous as tr; chara'ct&r and values the, ore body, the f eifler 

definito exposures are co,naidered necessary. Conversely, ir1"'ogult:irly shaped 

deposits, spotty as to vuiues, are considored to require eor~r.aratlvely com-

'Plate development l)efore oro in sight . can be estiIr.ated, Nt th certa.inty. 

As it is churacteristic of contact-~et~orphic deposits, the ore 

occurrence at Chriatll!;~5 is quite sp-otty. and absolutely irregular as to 

shape. -Therefore, {tot!\!)~~~_!yJguarHntee a~d lCa~sur8 certain ore res~rv6a 

the rr.ost co'replete ,developreent would be necessary. Such development has not 

been done, as is the case in most reinea of sl~ilar type. The irregularity 

is sucb that cheaper results may be obtained by tollo~'lng the ore, tather 
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than by rtoklng ocaJ) 1 tal to eltrlore coy~tlnualJ.y grour~d wi'd ch is Hholly 

pl"'oblematlcnl ,*$ to values contained. The c,ol'lsequence is that there is 

l·~lr~ost no ore at Cbritltmaa which is exposed on reore tnan one side. In 

reining operations these taces are folJoaed to 11herever t'hey re"dy lead~ l!1ile 

t!!ia is undoubtedly tha best system on H flich to ,(rperate the propertY,it 

reaks8 an estlrrat.e of ore in ~lghtt aocording ,to best cnnvotltions u,s ahove 

outlinBdt 'and which 'Nil1 definitely assure the return or cupital invested, -

in the "{'roperty,irr.po&slble. The spotty nature of the occurrence is auch that 
f 

it 1s out of the question to (4stln:ate with cE" .. tainty the lateral extent and 

total value or the orG bodies nOli exposed on one side only. Thorefore it 

may be said that the Gi 1a COPP(;~ Sulphide COw.runy ha~ 11 ttl~ 'or no ,.q!§. in' 

sigh11n the accepted c~nventio~l sense of the rhrase. 

tbe property they cou ld operate tor one year wi thout further developreent of 

ireportanc6 and not run out of ora. Tne ~/riter 1s inclined to agrs(->; \l/lth this 

statement. The following of faces now exposed and of &t r'eaks and other 

1 ndieatl ons of ore as encounter-ad, alwa.ys leads to dlscovarlfls of irr:portance 

in a spotty ,jeposl t of th.i s type. Furthe more ir~p()rtant. disclosures n:a.ybe 

exposures wi!ieh are just b:f;lo." eomwercial 

grade, 811fay frort the ptrrphyry contact tONards therrurble. at the edge of 

the contact zone, in which direction values in a depoal t of this type show 

a distinct and very general tendency to incraase1f:l.t3 prBviously stated in 

thi s report under Geolog:£.. 

conventionally estlreat.ed, of a certain return of capital invested, thn rr:1ne 

cannot be said to warrant 1 t. and should not be considered furthar. At the 

8aD!e tire. tho writer believes that 1 t has am excellent llrobapl.t!. future, sub­

ject to oertalft conditione of copper market, etc., hereinafter mentioned. 
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It the wrIter's employe!!. are interested i"n taking JntfL:gtgent 

cbnnces on 1'ut,ure ore developments, the write~ 11$ of th6 opinion that tne 
~, 

proparty is deci,dedly interesting. subjecl to n~ore ca.reful geological etudy, 

and the checking of ~lgur8s furnished by the rcanagareent, ani acceptod on 

f,d.tn herein, and to 'ii'le recently mentioned ~opper market, etc., canr;J.tlons, 

which must he earafully considered in vlaw of the represented apex-ating 

cosis at the prop~rty. 

di !:iCUS sed under Probable Oro bnd POBst l)le Ora. 

l'RO'BABLE ORR: 

As' stated u.bGva, it i 8 probabl& that it wi 11 be poss! ble t.o extract 

enough ore fromdevelo~ent already done to k6Sr the rr.ine in operation for 

a year or more. This would not be good reinine policy, as at the end of that 

period tbe reinG w'ould have great difficulties in mainta.ining l~s dally 

now mostly exposed on one side onl)',iNould requi ro a large alld expensive 

areount of sampling and surveying, whicb th~: Y/rlt.or did not fe":\l to be warrant-

ed for a rr1port of a pralin: irlary nature. 

He is willing to state, .however, tha.t he is of the opinion. bfAsing 

this opinion on Yjle genera~ kno~ledge of SU()h. deposits, that the trine has in 

the vicinity of 100,000 tons or ore that may be tamed probable, and \v:dch' 

can be expected a& a result of the following of present. ore exposures and 

strong indications of ora. TbJs ore could be expected to he of average g~tdep 

namely 2.a1u cOJ'per, and from t\Vent.y-tlve to thirty cents in gold and silver. 

Mr. Julius Kruttschnltt, Jr.," Southnestern Manager for the Arr.ax:-lcan Smelting 

and Ref! ning COn!-pany, advised the wr1 tax- that an estiIr.8. te made by t.li s men at .. 
the stax:t of ope rat 1 o~ In 1916. snowed roughly 250,000 tons or probable ore, 
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avemging 2.5~ copper, and e.bout 25 cant& in gold and silver. It 1Iill be 

~. 

not.$·j that Mr~ Krutt.schnitt takes a lO'Ner cOI~p6r corrt.e.n't figure lr:,to con-

sirieration, wr1ieb Nouli naturally rfilse the tonnage donsidered. ;.180 it is 

very doubtful 1£ tn·s rrine i fa no~ 11'1 a$ .ell e. dave) ope;} oand! ti en as it was 

at the start or operations by the American Srreltl1'lg and Re+'lnlng: COn'J)any •. 

The 'writer bases thIs conj $Gture Orl t.o facts. First, The America.n Smelting 

and RefIning CoreTHillY received as corr.pensatlon for their services as operat-

OTa 101, of net 'Profits, .w"',iCh If{Quld tend to n:ake then: opera.te on a harrd to 

rrouth basis, and avoid expenditure tor all development except that Ni",ich 

was essential. Seco!ldly, the stat1atS.cs given later h~reln &h(~\t' tl'lat 256,815 

dry tons of ore were shipT')od in the y-*rs 1916, 1917, 1918, I11hile total 

a ratio f)i" 18.4 to.n~ of ore tt:1ned to one foot of development ac~orrr11shed. 

In the opini.on of the lfIl"'iter tnis ratio is entirely toe nigh to :c&intuin 

s~ch a spotty lr regular deposit i.n good condition as to ore reserves. Ma.ny 

rr.ines .1th large ~el1-daflr1Bd ore boiiies maintain a much higher ratio than 

this, witlll safety, On th& other nand, the Phelps-Dodge reinea in Bisbee, 

Ari zona, \tf,hieh are S!~otty occurrences, though 5orr-ew'hat di f f tU"Bn t in type. 

of prospeetl ng and daval.Q}lment accorepl1sbe·-j t.o mai ntal n rl"e>par ore r'{~ se rYos. 

The tt'ri ter i» of' th(~ opt ni on that the T!rOperty at Chri strl!as could hardly 

8xce~;!d a rat.io of t\\Velv(~ or t~~irte6n tons t~ one foot of devGl~p:l~el1t a.nd 

kEHiP the. mine \1') -proper condition. Therefore, he feels sure tbat th6 rr1ne 

is not in as well u. developed cO.nditlon as in 1916, and that his rO'.lF,h 6&-

ii;~ate of 100,000 tons or probable ore, is approximately cl1ecksd by the 

Jeore careful. e8tinate of 'the Au:aricmn Smelting anc) Reri !1ing C~rcrany, rcade 

in 1916, and including lower grade Or$B than those conslder(:l>d, by tilGOriter. 
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POSSTBI~E ORE: 

Tho irep~tant orG ZO~6S at the property reay begrouped as follows: 

200 . South ore body, 
Las Novitl.t1 ore body' , 
314 ore body, 
Ktagol ore body, 

and 
Old Christmas wCH'"l':ings. 

The Old Chrl stmas workinr.;s are nOV1 opera ted anti rely by leasers. They 

n::santa of GrE! tril.l1sportati(}lj othe·r thun hy burro 'f~ck1ng. Furthern:ora the 

zone is n(jt ~all prospected except on the uplHlr loverls, ani it i b possi hlo 

t.hat 1"tl rth~r dlacoverl~s of irr.portu.llce reight. he ftadf} in depth, as lCfi.lntt.lned 

by tr.~e lr.8.nagereent. The writer did not inspect th6se workirJgs Ctl-refulJ.y, a.nd 

has no deft rliteopilli'on in the tr3att.er. 

not be~)n explored On the ZOO, 350, SOD, or- 800 la-vale. Inasrruch t:'.S 1 t showed 

eOIr.'reercial ore on the lOOt 300 arid 400 lovelB, it would Se~re liVoy·thy or fur-

ther prospecting, o5peolu.lly on the levels intervening between known dis-

c01fer18$. It i IS not J t,owever, a large ore zone, as are the f 1 rat thra-8 

zones l!6ntioned above, and is Ch.iefly interesting aH ~ l1rceston8 fragn~ent 

of rerearkable pars! stance contained Hi tnlnthe p(lrl)h~!ry. 

The 200 South ~ Las Novla~t and 314 ore bodies a re in the n:ain 

li!!,!~st\)~6 uerl as adjacent to the porphyry contact. The la. t tor t.10 bodi ~6 a ~6 

loan ted in .gull-defined "baysff in- tillS oontact. Re(er<snce to lieht blue 

crayon notations on the accO'J!panying traps wl11snow the location ttf' t~Hse 

three ore bodl'es, and also t m Klegel, and the BJ\tent to wnich they have 

been explond. Taking then: up one by One we have: 



J..I6vol, 

100 
200 
300 
350 
400 
500 
eoo 

LeveJ., 

100 
200 § 

300 
350 
400 
500 
800 

The aDO South ore body: 

Degree of T~xplorat.i on, 

Slight, 
Thorough, 

Just stf:1-rti ng, 
None, 
None, 

Just sturt! ng, 
None, . 

Th0 La» Novlas ora body: 

Fairly thorcugh, 
None, 

Thorough, 
Thorough, 
Une t)n~p le t e, 

Nona, 
Zone "ardly t01J ctlfjd, 

Results, 

! 
Good dl~coveriea, 
Sutisfuc;t.ory to date, 

Sat1sf'nctory \.0 date. 

Good, 

Very 17,ood, 
'lory r.ood, 

Unsa t ltd"actory t (} date-. 

Satisfactory, See 
Map No.8 

Excopt by 301 Raise. See note on Mups Nos. 3 and 4. 

100 
200 
300 
350 
400 

500 
800 

314 Ore body: 

Degre-s of Explorati en, 

None, 
" 

Tnorough, 
MOdara"'''6, 

Uncorepleto, 

None, 
NOl:'l6, 

lleuults. 

Good, 
Fair, 

Unsatisfactory. Se8 
nota on JJap 0 re. shale. 

The abeve w'ill be b-est underato .. ')1 by ·careful corr.pari)'lon ,1J'iih acc0mFany-

oa:tion that further discoverl~s of i4'portanct'l may be expected by r~oro oom-

plete) prospecting of these zonsa. 
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Th8 f()l~~"vlng table, showing t.onr.age. ~'lith copper e.~fiay, r:roduced in 

January, 1919, fron: tnassthree ore bodl~s by horizor~$ is interestinp:: 

Horitons, ~f14 

( Tons, ---r :tf copper, TOfUS, ( ~~copper. ( tons ( f# 
ll:J !"copper. 

~. { ( ( ( ( 
Ai10ve 200 2244 (- 2.75 ( 207- ( 4.19- ( r \ 

( { ( ( 

~ 
{ 

200 t.o 300 ( 339 { 2.55 ( ( ( 

.~ 
( ( { ( ( ( 

300 tv 350 { ( 1434 I 3.28 { . ( 
\ 

( 
f 

( ( ( ( 
250 tc 350 ( , ( ( 1B36 ( 3.14 ... 

( 
t 

( ( ( ( 
.00 ( 102 3.61 f 

< ( r--
\ 

f-. ( { 1 { ( ~ 800 ( ( See Map ( No. 8. ( 

L .. ( ( ( ( ( 
'1 

• 301 Raise, n:en1.ioned as just cutting Las Novlaa &QrJs on 200 level. 

ed out by hand sortl Ylg On the conveyor belt, and there! ore should be 51 igl1tl, 

With tht.1 exceptiQn or 301 Raise in tho Las Nov!ae body (m tha 200, 

th15 table SrHHI{S a gn.dual . increasa in values, in the de~rer' workings, 

below the 300 leV'el i s¢ba lcopyrl te, and probably or prin~ury grUde. 

Theref'ol"'l!$, the writer' i~ of tht~ opin1on that excol::ent eh.1Ulc~S rOr" 

ore discoveries 8xllolt in unexplor0d :port 10ns or knom'l ore zon~::) I li.nel that 

baS6JIh~n-';, is encountered. At the tJamO tires 2. t should bt; borne in fl.ind that ex-

plol"'ation en the lower IGviils baa b&en rr.ost reoagrG. and t.hat"it is impossible 

to substantiate this opinion _i~b tacts. 
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'Probably wal10ver 15~ of the main p()r'Ph~rry contacts wi thin th~ 
~. 

property lirette'are totally utlexploroed, lind .it lJ9t!}lr,S probable that In'!portant 

ore zone·s nOli totally unsuspected leight be discoverad by euch fur-thar 111"05-

pectlng. 

Everything cO:"lsidered, the writer doas not hesltute to etate that 

in his o,Rlnlop intelligent prospeotlng will keep the reina Noll .&upT11ied with 

or6 of ·grade equal to that nON being produced.f'o:r many years to cOre. 

The ideal rr.ethod of extracting ores at C.hristtrt..'ls would [)$ by the 

room and plilar aysteJl'!, espet!ie.lly i.11 the ttilcker b1.)}ds. Ur!fortunately there 

is an un~rittent but none the leBs official, ruling of the StateMi~e In-

spector which prohibits rninara frolC working rr:ore than twelve feot below an 

untlrr.bered roof or back. Therefore, all t!".iok.£)r beds rr.ust be taken in separate 

sllc~u~, Qr else by an t:.,dap~atlQn of tb~ shrinkage syste~. llInich pentiis the 

reiner to w,lrk en brok~n rock at (ioll tlrr.ras and ke~p6 l'l:i.lc close to the back of 

t·het stope. The neces1)ity of such. ·methoda adds COnsiderably to tr.iI'dn~ costs, 

but 1s unavoida.ble. In the thinner beds, and in the old Christmas 11o.rkings 

",here ore 00 curs in s!,::a.ll irre:gular bodlfUJ t there is no opT.lortuni ty for an 

intelligently.planned systerr. of reining, ord1nary ftgougirlgtt being in vOGUe. 

As previously cited, there is no general reethod of "blocking Gut" 

reservet3 praviou6 to extraot,lon. The i)r(~ occurrerlC6 is r,roba1:rly too slrr.ple as 

a flhols and too complicated and irregular in. its srr.aller aspectB to justify 

it. In th.e oaso or a few snrinkage stopss, systematie extraction ".-~ 

rtti S'::Iti 

leval dev$lopreant has b$en undertaken,. wi 1t .. a.C(!~Ssor:r extractlon/\ accer:Hngly. 

In general, ho~aver, p~ectlng and oxtraction drifts are driven. 

roughly parallel to the porphyry contaot, raises put up till the beds. are 
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tapped. and ores broken in both directionS ~ towards and away frore the l'O~ 
~ 

P hyry contact, . f rOI'f th-sse 1"'"<11 seah It 1s very questionable. 1 f any rr.orefar-

aeel ng system Can be devised, 8XC8-pt in occasional instances, as the spotty 

nature of the ore occurrence !ta.kes· all advance work Very rlsky. However, the 

system results in a conspicuous use of thr':'1 whe!.~lbarrow in stopes,will kn-pWfl 

as a most expensIve method of handling ore$. 

All operutlons in itla old Chrlstm~a workin(~s and those at vf;lrious 

'Parts of' the surfaoe arC:' conducted on a least nr: bo.51s by typical. ttgopherlllg" 

methods. Ore produced is packed by burros to No.3 shaft, lIhare it is \'Velgh-

sa and sarcpled. Tne gross value Is ffi~ured,all local, transportation and 

fJlr.altlng c:osts deducted, and the r05ultll1g net ch$ck· split b~tHe8n theloa,sar 

and. the core~ny. After sa.mpllng y the ore is deli·varad to thH tramway a.nd reixed 

with company ore from the res.in No.3 workings. The rcethod of figurlng the cost 

of leaa80ye may be Seen frott S~GR~GATBD COSTS following ~oon hereafter. All 
'( 

Tr-HllRn:CT n:1ns expenses a.re prorata-ed, acuordlng to tonnage,against LeaBe 

~ 
and Mine or6~ !fne. corrpany bearing all fNDIRP.CT COSTS. While this lease ore 

cost runs. considerably higher than the orthodox COttnany mlnirlg costs, it i8 

doubtful If it could be bettered except. bJ an In:proveroent in transportation 

methods to. replaoe the burros. The leasing system gives impetus to In-

dtvldua.l Inl'tlatlv6, wnich l& es~61t1ta:l in small ralatlvfJly isolated oro 

botJles, '1I'11ch arc ,:diffioult to 8upervi&19, and WhfJI!8 clean rGii1inf~ and the 

hnldlng of tireb&r J.ndsupply consurr.ption at a minimutr. is irr.portant. 
MINING COSTS: 

Follo~!ng are comparative costs of Mint>. and J.....!taEt9. ors 11roduction, 

the most significant· 1 tams being underlined in red. 

Total costs includl ng both Mine and Lease ore" will be taken up h8reart~ar 
ubder the heading -DISeUSE.ION OF TO'r}.L COSTS AND PROFITS WITH RFlaATION TO 
COP'P1!!R MARKrl'. 
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~. 

will 13e tekon lip koreaitor, MaS' the aoaEling l!ISCU;lSIOl1 

O~ g?o;r AI 008!S .ALl)) :'"'fl Op1I~S* Y1I TE TIBU .. 21 ON 20 ..QQ;'T En 1!lJIIE9 i' • 

The eomparati ve mine and Lease ore figures are;-

1916 
comparative statement o£ 
'Mine Ore Sales 58,234 tons 

Val ue FOB RR care 0 f 1line 
ore sold ~~522Jl·11. 99 

Cost FOB PJ( cars of Mine 
ore sold * 180,401.41 

'" AIiDrtizat ion not in-
cluded. 

Gross Profit on Ndtte ore 
sold 341 t 716.58 . 

Per ton value FOB RR cars 
of ltine ore sold 8.97 

Per ton Cost FOB l:U1cars 
of l1.ine ore sold * 3.10 
*Amortrzation not included 

Per ton Gross Pro£i t on Mine 
9;r'EL-=-~'o Iel 

Gold Assay per ton 0 f Wane 
or e sold 

5.87 

.007 oz 

Silver Assay per ton of Mine 
ore sold. - .26 oz 

Copper Assay per ton of Mine 
ryresQld -

Comparative statement 0 f Lease 

2.74%. 

Ore Salas 13. 554 tons 

Value FOB p~ Oars of Lease 
ore sold $161,562. 22 

Cost FOB HE oare of Lease 
ore sold 106,751.35 

1. 

1917 

79,989 tons 

$667,028.53 

293,346.95 

373,681.58 

8.M 

3.67 

4.67 

.007 oz 

.27 oz 

2.56% 

10,291 tons 

$135 ,479.67 

80,188.86 

l:~18 

73,388 tons 

$5[\5,323.81 

297,644.93 

257 , G 78 • 88 

7.57 

4.06 

3.11 

.007 oz 

.29 oz 

2.6476% 

17 , 48 2 t 01'1~ 

$226 686.00 .. , 

134,005.95 



Gross Profit on Lease ore sold 

Per ton Value FOB fu'1. cars 
of Lease ore sold 

Per ton Co st FOB REi oars of 
Lease ore sold * 
* Amortizat io·n not inc luded. 

Per ton gross prof"lt on Lease 
ore sold 

Gold Assay per ton on Lease 
ore sold -

Silver Assay per ton on Lease 
ore sold 

Copper Assa;[J>er ton on Lease 
ore sold 

¥; 

1916 1917 

52,810.87 u .. 

iW 55,290.81 

11.92 13.17 

8.02 7.82 

3.90 5.35 

.007 oz .006 

.30 OZ .23 

3.47% 3.61% 

-------------------------

1918 

(~iI 

~ 92.680.05 

12.97 

7.67 

5.30 

oz .006 02: 

oz .24 oz 

4.13~ 



~. 

SEGR,EQA TEpCOSTS. 

Jiumber of days worked 

Cost per ton of all ore 
Lease and lane combined 
produced-direct. 

Cost per ton of all ore 
Lease and Mine combined 
~roduced - 1~~rec~ *~"~ 

* Amortization not included 

1916 
? 

1.98 

DIRECT Mll~ ORE COSTS 

Cost per ton of Mine ore 
Rroduotion- Direot 

Cost per ton of Mine ore 
produ~ Breald"iigand 
Stop1ng 

Cost per ton of Mine ore 
production -Orusnrng and 
Conveying 

Co st per ton of Mine ore 
production - Development 

Cloat per ton of Mine ore 
product ion - DraIii'fiig 

Cost p:tf ton of Mine ore 
production - HorstIng 

Co at per ton of :Mine ore 
production - Maintenance 
o:f Haulage WS'gS 

oostret ton of Mine ore 
production - Sampling 

3. 

$ 2.132 

.942 

.078 

.493 

.101 

.1.26 

? 

.024 

1917 1918 
342.5 days 323 days 

3.08 

1.08 

II 

~ 2.58 

1.169 1.69 

.047 .087 

.627 .408 

.124 .157 

.106 .126 

.015 .003 

.029 .025 



1:. 

00 st :per tOll of Mine' ore 
:pro dlle tion .... Sorting, we igh. 
tng and 10 ading 

Cost per ton of :Mine ore 
production - Timbering 

Cost per ton of :ttlne ore 
proauetion .... Tramming 

1916 

:~ .126 

.035 

.184 

........................... -- ................... 

INDIRECT MINE ORE COSt;l-J 

Co st per ton >of l"tlne ore 
l?roduct~on - indirect*" 

* Amortization not included 

cost per ton of Mine ore 
product ion .. Genem exp ensa 

Co st :per ton of bfine ore 
production .. Amortisation 

Cost per ton of :Mine ore 
production ... Insurance 

Cost per ton of Mine ore 
production - Laboratory 

Oost per ton of lE.tJle ore 
production - Ligh Big 

Cost per ton of Wane ore 
production -Miacel. supplies 

.960 

.28 

None Bot 

.003 

.02 

.016 

1~lJL ______ ~1~9~1~8 __ _ 

.112 .085 

.092 .105 

.255 .279 

1.109 1.087 

.413 .436 

included .165 

.003 .002 

.024 .012 

.029 .035 

.009 .Of)4 

Cost per ton of Mine ore 
p1"oduc tion - Ii. Y • Off! ce ASaROo .15 (raparent 

loan 
none none 

Cost per ton of Wdne ore 
produotion - Salaries .167 .191 .l95 



Cost :per ton of Mine ore 
production - Machine Shop 

Cost per ton of Mine ore 
production - Tax~ . 

*Writerta note :Probably re­
serve fund :for State Taxes 

1916 

.18 

1917 1918 

.05fS .095 

.223 .127 

only! in amount ~~lO. 770.57 ~17 t 706.07 ~!~9,304. 74 for 
first half 
of 1918. 

Cost per ton of ltine ore 
production - Toors-- .015 .013 

Cost per ton of Mine ore 
production - Tramway .118 

- ................................ _-

Mm~OR.AlrnUM 

.136 .167 

1!~: COST OF JJ:EAt)E ORE Pl\ODUdTIOU 

Following items used in computing costs; 

DIRECT 

1916 

Burro :Packing 

1917 

Burro paoking 
Labor Shoveling 
Sampling 
Tools and SUpplies 
Pa.id Leaser 
Mise. Supplies 

1918 

Bu.rro packing 
Labor shoveling 
Sa rqp ling 
Tool s and S~p':plies 
Paid leaser 
Misc. Supplies 
Surface Tramming 
Hoisting 



1916 

Salaries 
General :Expense 
Laboratory Sampling 
and shovelling 
~ramw$y & Loading 
Paid. Leaser 
Floating Indebtedness 

INDIRECT 

1917 

Salaries 
Liability Insuranoe 
Laboratory 

Tramway & loading 

1918 

Salaries 
Liability Insurance 
Laboratory 

Tramway & Loading 
.Amor.JGlzation * 

Readjustment of Direct and Indireetoosts in 1917 explains the 
great difference in direct and indirect cost per ton in 1916 and 1917 

*To maintB~in comparative value of figures, amortization is not 
actually included in total or indirect cost for 1918. 

~mECT LEA.~ ORE COSTS 

%~ 1.322 

Cost per ton Lease ore 
production - air drills &pipe none 

Cost per ton Lease ore 
production - Development 

Oost per ton Lease ore 
production -. Draining 

Cost per ton Lease ore 
production -- HOisting 

Cost. per ton Lease ore 
production -labor 
shovelling 

Incl. with Labor 
and sa.mpling. 

1917 

$ 6.946 

none 

fi 

n 

.279 

1918 

(.1' 
'if 6.577 

.025 

.231 

.08 

.033 

.201 



Oost per ton of Lease Ore 
production - Mise.supplies 

Cost per ton 0 f Lease ore 
production - Burro pa.cking 

Cost 'per ton of Lease ore 
produotion - paid leaser* 

* AcoorlJing terms of lease. 

Cost per ton of Lea.se ore 
production - Fower 

1916 
, r 

None 

$ 1.322 

5.863 

none 

Goat per ton Lease ore 
production - ,sampling Inel.wlth labor 

and shovelling 

cost per ton of Lease ore 
production - Surface Tramming 

Cost per ton of Lease ore 
production - Taxes 

Cost per ton of Lease ore 
production - TOOls,supplies 
and shop expense s 

none 

none 

1917 

Ah 
tiP .012 

1.333 

5.057 

none 

.279 

none 

.069 

InDIRECT LEASE OR:m co SifS}, 

Cost 12er ton Lease ore 
production Indirect (:); 6.733 (~u. .787 - ta·1 t.lf! 

Cost per ton Lease ore 
production Amortization* none not ch.arged -
* See Memorandum 

Cost per ton Lease ore 
production -FroatJ.1'lg Indebtedness .008 none 

1918 

$. ,063 

1.024 

4.673 

.017 

.087 

.016 

.014 

.041 

('(. 

~ 1.061 

.174 * 

none 



~. 

1916 1917 1918 

Cost per ton Lease o-re 
production - General Expense 

Oost per ton Lease o:r-e 
production - LabOratory,Samp­
ling & shovelling 

Cost per ton Lease ore 
production - Laboratory 

Cost per ton Lease ore 
productio·n -Liability Insurance 

Cost per ton Lease ore 
production - Salaries 

Oost per ton La ase o.re 
production - Tramming & Load1ng 

$ .026 

.45 

none $ .2~6 

See 
Direct 

{See ·direct costs Costs 

See above .061 .037 

none .203 .133 

.222 .36 .482 

~164 .164 .179 

PROSPEOTING AND DEVELOPMENT COSTS AND FOOTAGES. 

Total Cost Footage per foot 
not including dead work 

l'otal Labor cost footage per 
foot -not inc1.ud1.ng dead wom 

Tot-al Mat'erial and Power cost 
footage per foot - not including 
dead work 

Development Footage 

Development cost :per £oot 

Development Cost per foot -Labor 

Development cost per foot Mat'l 
- and Power 

Prospecting Footage 

2,333 feet 

1.081 feet 

fW 10.97 

7.19 6.90 

3.78 

3,448 ':feet f!t 792 feet 

$ 12.30 

7.14 

4.24 

3635 :feet 

$10.84 

,6.20 

4-.54 

6'15 ft 



prospecting cost per foot 

Prospeet1ngCost per foot-Labor 

Prospecting Cost :per foot 
Mat'l and Power 

1916 

---...... -- ...... __ ... 

191'1 .~918 

4~ 
'ii' 10.58 $16.19 

'1.25 9.26 

3.33 6.99 

. As menti·oned previously, these costs couJ.d. 

doubtless be' improved by the adop·tion of room and pillar , 

system o''fmining,could the state ldine Inspector be pur­

suaded to permit it. Hoisting by skips, or the abolition 

of ore hoisting and pumping by the constructi~n of a drain­

age tmmel might improve matters appreciably. 

The writer is also inclined to believe that a. 

detailed s7stem of mine costs, along general efficiency 

lines,would show leaks and chances for improvement, which 

are not now reoognized~ !ale mine evidently has no such 

system, and it is extremely necessary to efficien.t operation 

of any large and involved enterprise. !lhasa suggestions 

are· merely' o~fered as worthy of more deta:tled investigation, 

sh·ould the writ·er's employers mcoma interested. 

.,'. 

The writer is very definitely of the opinion .how­

ever, that the present organiza.tion is not getting sufficient 

work out of the men underground. He bases this opinion on 



his knowledge of' labor t Wi th whid1 he has ha.d considerable 

more or ~ess intimate contact, his personal undorgrolUld 

observations of labor at the property. aDd certs.in signifi­

oan figures compl1edby the American Sme1tlng & Ret'ining 

Oompanyduring their management. One such figure shovvs 

a.verage mine cars muCked per man at a:pprox:imately eight 

per shift. Mucking is almost wholl1y a ma. tter ·0£ muscle 
, 

and willingness to work, a.nd the writer is of the opinion 
, 

that the figure is at least 100% too low, even taking into 

. account local conditions and the quality of the labor. As 
. ." 

labor is the principal cost item. here exists a great op-

portunity tor reducing costs. In a property 'wh-ose cost 

per pound o~.oopper runs as close to the norma.l" metal 

. market as in the case o:f the Gila Company f this saving is 

a. ne.tter of pr1ine imp 0 rt anoe • 

The cost of' labor a.t the ChriStmas property 

is approximately 60% of the total cost. The writer is 
, 

definitely of' the opim.on that it woul.d be an easy matter for 

intelligent, determined and forceful. ma.nagement to incres.se 

the output per man by at least 257~t perhaps more. 

saving of 00%0£ the 'Whole amounts to a saving of J?5)b of tcta1f:., 

costs With the present production cost per pound o~ copper 

in the vicinj.ty of lfrt 'cents a saving o£ l~% would reduce it 
If 

by :t ~/rp cents. or to a little over 13hgents per pound of 
I 

I 



copper. ~e importance of this cannot be over est1mated 

as at present copper markets it means the di£ferance betwoen 

profit and loss. While the writer is personally convinced 

fran his knowledge of labor. that 'this is possible; it de­

pends so muoh on the policy of the eompaD¥ in getting high 
I • 

class, we11 paid, forceful- foremen, bosses, etc., that he 

does not feel permitted to taJ:e i.t into cons ideration in 

hie estimate of -the llroperty. 

The writer is therefore of the opinion that 

there is s. distinct opportunity to better production costs, 

but will use past average per.fonnanees oIuy i11 his estima.te 

of thecommerc1al possibilities of the property. 

TRANSPORTATION AND COSTS: 

~QU IPiIE NT. 

The aerial. tramway has been described under 

~e cost of operation thereof is said to be 

about 1'lt' cents per ton of ore. The writer has operated 

an8~most exact1y similar tramway in utah, under l.ess 

favorabl.e conli tions and for more tr.l.8.n twice the tramming 

distance, for about 14 cent·s per ton.· It is reported tha.t 

a large part of the present cost is due to defective ma-tar-
o 

ials, resulting from wa.r conditions. This seems probable. 

In the writer1s opinion the cost should average from 25% to 

35% l.ower at ~ea.st. than at present. 



~. 

1be freight rate" from ehr1stmaa station to the 

Smelter at Hayden is but 30 cents, :p1U8 war "ta.xa:f 3?~, per 

ton of ore. This is an extremely fa.vorabl.e circumstance, 

and cannot be equaled by many large compemes who own their 

o~m smelters and have placed them mere they saw fit to do so. 

SMELTI~G:, 

All ore prodnced at the mine is ahip;ped to 

the Amencan Smelting and Refining Compar~ Smelter at Rayden~ 

aboute1gh't miles fkWB:}J t- where it is trea.ted under oustom con-

tract. 

The mineralogical composition of' the ores is such 

that.· they ar:$ a.lmost ideally p:r()I)ortioned as to Lime ( Os. 0) 

Iron (1'0) and S11i~e. (S10 2), elle latter assay being actually 

for all insolubles. and inelu.ding alumina. There is no ap­

parent indication of a. high alumina content. .As a reslut the 

ores are to all practlca.l pux"poses self fluxing a.nd can be 

smelted very cheaply. 

The Sm.elter· c.ontracJIj held l)y the CODrP8.L"'lY 1 s 

the most favol-'able agreement of the sort ·ever seen by 

the writer. It is probably <;loselj"r on n :pe.r with contracts 

held with the Aroeric·9.n Smelting and Refining Company by su.ch 

Oompsm.es as tha RS¥ Consolidat,ed, Chino~ Utah Copper.etc.­

who are in a position easily to smelt their own ores in ease 



1,. 

th~y could do better than. by customcontraat. !Lb.eca.use 

of this contract is undoubtedly the greatdes1rab111ty of 

the ores from a chemical standpoint.1n Hayden opera.tions, 

and the facft -tha,t i t was negotiated at e time when the Mining 

Department of the .American Smelting and Refining Company was 

about to undertake the. mSllagement 0 f the property, and be 

:paid on a ba.sis of' a. percentage of net prof! t s. 

The contract has about seven years yet to run. 

vAlich would be one of the greatest assets of the compa:r:w, 

excEJPt for 11t1gat1onconnected therewith, which will be 

discussed under the next heading. 

It is worthy of ecmment to ne"&e that the contra.ct 

is drawn without penalties, pays for a very large percenta.ge 

of the copper f pays for gold a.nd Bil.ver contents so small 

that they would be beneath minimum contents allowed in all 

standaltl contraots ,ana. has a rela.tively low treatment charge. 

Fur-bhe more t thee ontractpays £or Lime (OS. 0) u:p t 0510 

tons per month, ·which possibly e·atis:f1es the Smelter fS re­

quirements :for use aga3..nst the iron. of the Ray concentrates, 

vm.ich a.re smelteo. at the same plant in large quanti ties. As 

lOOnthly shipments from. Christmas a1ways exceed a 510 ton lime 

content, the Gila. Company is not pa~d in full for all lime 

shipped. 

The contract is lim! ted to '1500 cb7 tons per 

month, aDd the Smelting Company has steadfastly· refused to 

~s-



a.~low thi s maximum to be exceeded. ~hi S is unfortunate" as 

the mine could easily produce a greater tOIlllage. However t 

it is a most favorable oontract in spite of this, 

. There is some talk locally of oonstruction of 

another smelter in this vicinity, to operate on the ores of 

th e Ray Hercules Comp a:ny and the M:agma Coppe r Company, the 

Smelter to be owned jointly by these companies._ So far as 

known by the writer, this Smelter is still entirely problem-
, 

atioal. However, should it be constructed. a~ outlet for a 

further tonnage of the desirable ores from Christmas 'eould 

doubtless be :found, and wi th freigh t ra teB DOt grea.tly in 

EOCcess of those now in effect -to Ha.yden. 

SAIELTER COnTR.t~C T LITIGATIon: 

In Jul.y 1918. shortly after the U.S.Govermn.ent 

made its 25% increase in freight rates, custom smelters 

throughout the country arbitrarily canoe 11ed their outstand­

ing contracts, and increased smelting rates. Three contracts 

with prpperties under the management 0 f the wri tar, in New 

Mexico., Arizona a.nd utah 'respectively. were smilarly treated 

at that time. 1Ttte American Sm.elting a.nd Hefining Compa.ny' 

ce:rry the following clause. or an equivalent thereof, in all 

contracts: 



SUEL~NG CONTRACT 
~~AUSE 10. 

" In case the M~ining Company and the Smelting Company 

or either of them, are hindered in the perfom.anee 0'£ this 

eontra,ct by arJ:9 one or more of· the fOllowing causes; - aot 
, 

o£ nature, strike of employees affecting operations, fire, 
, . 

flood, tra:ffie tnterruptlon. war insurrection or mob violence, 

reQuirement or :regulation Q1 government t financiaJ. crisis, 

or any other cause wha.tso-e·v.er beyond the control of the said 

parties or either of theDl, and such cause shaJ.l operate to 

nnke it imposei bl e except at hea'VY 10 saar u..ndue ~ acrifiee 

or 1mpract1cabl.e without unusual hardship, or burdensome in uu­

reasonab1e degree on the part of the Seller to mine, ship or 

de11-wer the ores herein contracted for, or, on the part of 

the Buyer to receive, purchase or treat the same, or to market 

or otherwise dispose of the meta.ls produced therefrom, then, 

and in a.ny such event, no lisbili ty, :for damage s or othe rwise, 

sha11 accrue by reason of any fa.1.1ure or refusal to mine, ship, 

deliver, receive.purohase or treat such ores so long as a.rry such 

oo.use shaJ.l remain opera.tive as aforesaid, but the operation 

of this contract shall be suspended until the Cause of the 

disabi21ty shall be removed or become inoperative, and the 

time of performance of the contract shall be extended for a. 

period equal to suah period of suspension,provided, however, 

that the said contract, and. the provisions thereof, shall come 

into fULl foree and effect irrmediately upon the termination 
1:,'\ 



:of' the disability induced by 8..rfJTof the causes a£oresaidn • 

The Smelting oompanies announced that the raising 

of freight rates by the Government affected ~"1eir cost of 

coke, end other supplies, and the cost of shipping copper 

bullion to refineries in the east. They maintaine d that 

the part1cru.ar emergency is ,covered in tlleir contracts b~; 

the phrase Hreguirement and regula.tion of goverrnn6nt", and 

made the contracts tlburdensome" etc. Therefore J they 

cancelled all contracts aDd announced their willingness 

to stand sui t in the me. tt er • 

TheSmel ting Oom11 anydemanded an increase in 

trea/Gment in amount ~~. 50 par "tOll :from the Gila Company, 

who refused payment and obtained tetrq?orary injunction :forcing 

the Smelting Company to accept 'their ores, as heretofore out-

lined under HISTORY". The writer is advised that the matter 

is now pending in the Courts of ne~'7 York sta.te and is as yet 

entirely undecided. 

The importance to the Gi.la. Compar..y of the outcome 

of trus suit can be seen from the following figures, vih.ich show 

that if' the Smelting Company . ,Wins its full claims under litiga­

tion, the 'cost of production per pound of cOl")per vall be in­

creased by about 3.1 cents. 



1916 1917 
; 1918 

lst_ 4 mos. 

Total Valu (> Shipment 9 
Smelting Charges 

t 1 , 022 , 156 .36 f', 1, 12"1 ,35 B .25 t 36 1 , 110. '73 
2.51,663.82 301,9'14.32 102,149.8'1 

tjt of Tot~~l Value 
Per ton 

24 • azt 26. 78c;!, 2P.- • 29~ 
t- 3 • :3 3 ~ 3. 35' t 3 , 35 

If smeltin.r~ rate had. been $1.50 
more tha,ri it was: 
Smel tinr.: oharges won 11 have 
been increa.~lr~i it-l'iz>,5 01, 02 :.,' .,.,t 135 .417 .?8 ,f,45 ,661. '12 

Inoreased total smelt1r~ 
cfharges 
% o'f Total. Value:s 
Per Ton 

All Shipments: 
Total value per ton 
Smelting an1 converting 

. Gr os s valu e pe r to fJ 
he ight "p EY ton 
,Net value per ton 
Cost per ton 
Profit per ton 

Mine Ore §hjpments; 
Net value per ton 
C,o~,t per ton 
Profit l)er tc.')n 

Lea'se Ore ~~il)me.nts: 
Net Value per ton 
Cost pt~r ton 
Prof',t f-e-r t-oV\ 

Profit on all: 
If sme 1t i.nrs :r a te had been 
t 1.50 more ~per ton. 
Profit on alI shipmerlts would 
have been. 
Profit on min~ orp wcu11 
have been 
prQ-rjt on lease ore 'ftou11 
have been 
Avge Copper qnot~tion 
Cost per lb Copper 
Profit per lb* . 
% 0 f J:T of! t = q~~~f~ o~ 

$365 ,164 .84 
35 .72% 

cr-" 4.83 

t l~". 5 0 
3.33 
'~17· .L.) • 

• 65 
9.52 

-4.03 
5.49 

$ 8.9? 
3.10 

rJ!-' 
'~:-' 3.90 

~ 11.92 
8.02 

$- :.; .90 

qt. 3.99 

t 4.3'1 

¢h 2.40 " ~: .27'3861 
.15328 

$: .120681 
4.4 .O5~ 

t 43'7 ,392.10 
38.80% 

~ 4.85'· 

f, 12.48 
3.35 
9 .13 

.24 
8.89 
4.14 
4.75 

$, 8. ~~4 
~5. 67 

f 5.35 

~ 1:;. 1" 
'? .82 

f 5.35 

~~ 3.25 '.:, 

¢t. :3. I'? -.;. 

~. :) .85 

\or 

~ .273009 
• 16593:; 

~ 14'1 8"l 1 5" ..... '..,j...... 
40.93% 

. ~~ 4 .86 

$ 11.86 
.3.~§ 
8.50 

.33 
8.1'1 
4.5'1 
3.60 

4t- 5.92 '; 

4.07 
~ 7.25 :;. 

~ 14.21 
6.98 

rr'1 .25 

~ 
' .. ~ 2.10 

f;> 1.35 

~.lb .59 
~ :?235 0 

.15498 
t .... 10'7 c.)?5 ~. .08002 't. 

~~9 492 :>4.05 

*- Does not j.nclu1,e amortization, d.epreciation, 1eJ'1.~tion, bCP'1"l int.et'est 
or any New York overhead. 



Total Pounds COl1 per paid. for in 1 9 16 . .. . . . ~ .. .. ............. :; J 738 t 9 13 .83 

" fJl " tt " " 19l'1. . • . . . • • .. • • • • • .. • • 4 , 125 • 5 2'7 • 28 

" • I. ft f • n 1918 ..... '. .......... 4,60'1,080.29 .. .. .. 

" n .. .. " .. three year s ....... 12.471,521.40 

Total 'iTj' tons ore shipped. in 19.16 .......... , . 6 •• ", '75,667.35 
If .. If .. 

" " . 191"1 ........... " ••••• 90.,2'18 .52 

" " " " .. " 1918 .......... 90.,869.33 . .. . .. ... 
If It " " n " three years 256,815.20 ' ..... 

256,815 .20 x $1.50 inoreased. smelting oharge = $385,222.80 inoreased 
smelting oost. 

~'380 ,222.80 
12,471,521.40 lbs Cu· $ .031 inorea.sed. oost per lb. OOIu)er if smelting 

ute~il}oreased $1.50 per ton. 

1916 1£'17 1918 
Costs per pound copper $ .15328 $ .165933 ~ .16289 
Estimated inorea.iJs :per lb. .031 .031 .031 
~ast costs if smelting 
oharge had. been inoreased. 
$1.50 per ton ~. t l8328 $ .196933 $ .• 19389 



The writer's un1erstandi~~ o~ the situation is that 

the smeltingcompani e·$ are justified in their~tan~ to the 

effeot that iinorease1 freight Tates const~tute a "regula.tion 

of government". Therefore, the outoome 0';> the suit shou11 -:t.e­

pend. on the intent to which the contruct oan -be proved to be 

"burd.ensome". Testimony of this tlature wi 11 involve both teoh­

nioa.l and. cost accounting expert s fot" both sides f and. the 

matter is en tirely too complicated. ani uncertain to be con-

si1.ered in more t han a general way in a report 0 f thi s natut"-e. 

It is, however, a mat tp;r 0 f' pr ime import q,nce t.o the 

immed iate future o·l" the proper ty, as oan b~! SE~en f'rom the 

preoeding figureB when oompare'I witJh thE' present copper mrtt"ket. 

It shoul1 be consid.ered most carefl.)lly! 3.~1 competent legal 

3.n 1 teohnical advi,ce 90ughtin the matter, 3hou 11 the em­

ployers of the v{riter dec ide that :'h:::y are intere'3te1 in the 

ac; qu i 9i ti on of tl1t: prop erty . 



, ~, 

Followinq: a.re co st figu.res. gi.ving f;eneral i1ea.s o~ operations of 
the na'3t three years. The most import~rlt items b-sing; un1erllne1 i.n rid.. 
Cert;;"in comment: follow the fig".;res: 

1916 191'7 
??,020 Tons, 89,830 Tons 

" P9 9 ~ 2 68'Q d c. ,. ",) '01 /'; .. • W /d 

• 15;.; 28 .. • $ . 1659 3 3 ~H~ 

19lA 
91, 000 Tons. 

2.934 '1 
~ .16289·· 

• Inclu1ing freight ,insurance 
an1 C ommi s s i on 0 n bu 1 1 ion. new 
York overhe.rrJ incll.l1 i nz Ron1 in­
terest ,depletion ,1ep :ec iation, 
amortization ,etc .not inclule1. 
(Writer's note: Pederal taxes are 
not men tione~ a 3 be j n,~ in:Jlu1e1-
Mr.Morris is o~ the opinion they 
are not inc luded . ) 

.,.. Aver~e for. 3 yeare­
'ri 0 .160P? 01 

Earninszs -$440,611.08 ~443, 153.2'1 
-See note immediately above. 

Amortization 
De:pr eo i a. t i or~ 
Dry Tons Ore shipped 
% Moisture per ten ' 
Total Value 

" " Gold 

" " Si lVer 
tt " COPJ·'ier 

" " Lime ( CaO) 
" Tr€atiLe;1t Cbarges 

Gr os ';1 Value 

Total Frs ight Ch~g'e 

none 14,65ry.06 
non~:\ tar.:en upon miYif.' ~oocks 

75,667.35 90,278.52 
4 .6% 3 .l~ 

:tt 1 , 022 , l.~ 6 . 36 1 , 12"7 , 358 .2'5 
9,940.38 11,581.26 

11,159,47 15,480.76 
9 66 , f3 7 2 .5 1 1.,062 t 9 :39 .5 6 

34 t 184 .00 37 , :506.67 
251,653~82 301,974.32 
770 t 49 1 .96 825 t 383 • 9 3 

51 "2~') <:)0 .. 
~ " ."Cj • <.t t," 23,329.~1"" 

"'For abou t two months in 1916 
shipmpnts were mf:i.1e to SasoD !9.t 
greatly increase1 rate. .Tn .Tune 
1918 lhcrea~e1 rates went into 
effect. 

Net Valu e 718,769 .67 B 02 , 05 4 • '? 2 

15 ,1'70.25 
12\, 043 ~ 76 
90.869.33 

~ 04 
f·~.p • I." /1; 

1 ,115 t 23'7 • R 0 
12,100.23 
19 .946.84 

1,046 ,470 .73 
35,720.00 

304 .939 .11 
810.298.69 

'181,161.05 



Total value per ton 
Valu e Go 10. ~ 

" Si Iver" t." 
tt Cop per I, " 

" L ims (C aO) tt 

Total Treatment chgs.~~r ton 
Or 0 S ~-l Valu f' pf! r ton 
he ight oharges . per .. ~on 

1916 

13.50 
.13 
.15 

l2.77 
.45 

1917 

12.48 
.12 
.1 "7 

11.78 
.41 

~ .34 
9.14 

.26* 
80.8.8 l~et yalu e per ton I.)ee no te f'oot 

Go11 Assay PPT ton prece1ing 'p~ge 

3.36 
10.18 

.. 68· 
c .50 

.007 
. 27 

OZ • 

" 
• DC? 
.26 

2.6P,5~ 
16 .7 tf,. 

OZ. 
~t Silver" ... " 

Copper" " " 
Iron (~~)" w ft 

Lime (CaO)"" I. 
S 11 i c a " " .. ( P!" 0 b a. b ly in ... 
solubles - writer) 
Total ounoes Gol1 shipped 
ani paid for 
Total ounces silver Shipped 

tt ., " "pal -; for 

2 • e~691, 
17.9~ 
~.:>'" 0::1 ,....';) . ~ ;.) 26.9 <t 

32.2 

532.7r'/9 oz. 622.254 oz. 

1918 

12.2'1 
.13 
.22 

11.52 
.40 

:3.35 
8.92 

.32* 
8.60 

.007 OZ 

.28 " 
2.9357!. 

19 .? 1, 
25.3 ~ 

31.4 

'648.212 oz. 
25 , '"' 10 .990 t9 

n pounds Copper shipped 

20,581.866" 83,7~4.261" 
16,395.ry03 D 18,9?~.169 u 

4,345,5?3.84 fl ··~t848,693.45# 
3,738,913.839 4,125,527.28R 

20,4'18.346 " 
5 , ~34 ,034 .6311 

tt .. " p ai 1. f or 
Average· prioe re~eived 
for gold per oz. 
Avergge m~rket guotation 
Si Iver per oz. 
Aver age market 
a opper per lb. 

If 

Average net price received 
-gel" lb. oopper F~i1 for 

t 19 .00 

.27396 

.25e59rr 
Aver age pr ice' race ive:i for lime 
(CaO) :per un"! t (20 lb.) 
Oomparative statement of 
ore sales . <. 

Tota] net value Qf all Qre 

.. 06 

71, ,(8r.-tons 

so11 F.O .. B. R.n. Cal'S ~683t680.21 
Total cost FaOaB. R.R,oaI'§ 
(\ faIl or e ~3 sold· 289 ,152.76 

'-Amortization not included. 

Total Gros s .Profi t on all 
ore so 11 394 ,527 .45 
Per Ton net value 1i'.O.13. car s 
of all ore ~o 11 9 .52 
Per ton cost F,O.B. n.R. cars 
of all ore so11· 4 .03·" 
• Amort1zat1 on no t inc lu1e1 
•• Ai~raie for 3 Y§M§ $4 ,~l per top. 
Per ton Gras s Profi t on all ore 
~ 5.49 

.B 15"57 

.273 • 

.2.57649 

.06 

.?9., ?85 tons 

~e·02 ,508. .42 

373,'747.6Q . 

428,760.73 

8..89 

4 .14 - 4 

4.75 

4 • 50? ,080 .. 2911' 

~l~.OO· 

.974045 

.227144 

.06 . 

90, '770 tons 

$789 .009.81 

431,650.88 

350,358 .93 

8.61 

3.86 



-'1'. iverage oost· per poun1 0:- Qop-per for the last, 

three years has been shown to 'be to.160?Ol. This figure ~oes 

not in olude New York overhea'i, 'Federal Taxes, Bon1 Interest t 

etc. whioh, of oourse, are actua.l oosts.- The figures were n<;>t 

availa.ble at ,the property t ani. henoe are not included 'by the_ 

writer. 

The- average cost of ore, with the above mentioned. item, 

'also not ,1ncl~1ed, F.O.B. the railroa1 oars, is:;1hown t9 have. 
,',1/ ... 

been $4-.~1 per ton. In the opinion 0 J:> the writer the, latt.er; 

figure is entirely too high. The mine 1 $ well equ ipped, l1as 

little heavy ground an1 oonsequently r~quires little 'timber:;-

is oomparatively dry, seleoti ve mining -·is practised. only, in. a· 

general waY,and everything conside're~) conditions maS' be said" 

to be:. favorable to low oosts. The writer i'5 of the opinion 

"t)1.a.t,_.:_~~!iJts could. be re.;tuced by at len,st 25%, and perhaps consider-

ably more. Mater 18.19, . supplies, an1:1abor are graq.ually getting 

. oheaper .. " Al'so '-labor ,i~ now pl~nti 1'u1' an1·'?"n apport1.lni t,y eX~9t9 

. to bring p&~9'sure to increase the Ollbtput per man. For the past 

two years', when la.bor has heen soaroe, thi s C on1i ti on has not 

-existed. As stated previously in this report thcn:'() is a 11 stinot 

:~p::portunity at Christmas to deorease the oost O'~ copper. by in­

creasing the effioienoy of the labor. : If the cost of ore per ton 

Oan be_ deorea.sed by 25% ,as a result of oheaper. 9u~plie9~an1 in­

creased ou tpu t per man. the oost pel" pOllnd 0 f copper '!lOU 11 be 

deorease-1 proportionately, (exoepting ~L~f·r(~C te1 by New York 

overhea!1, eta.) whioh w01111 br ing it to the via in! ty of 12 oents. 



~. 

This f1gure ~.Flou11. it seems p!"ob~ble. whow a profit on all m~:rkets 

for "the next fenv years. Ho\uever, thi'3 cost re1uction 11?pen1s 

completely on the man~ernent an~i the orga."lization 9,t t.he mine. 

-
Therefore, wi th a oopper pro1uctlon cost 0 f' about 16 oents 

per pound, which may be s~l.i'l to bs su soeptiblf' of important re-

1uct1on.s, an--:. '1'lhich maY. be 1ncrease~i even to as much as 19 cents 

~3hotlld 9melter contract litigation "be 1ec1de1 entirely f:l./lver3ely 

to the G·ila Company, it is 8"'l:i1ent that tr_p ·rutl're o·r .t.ht:?' nroperty 

depenis very deltcately upon t"ht;'."· future of the market price of 

copper. 

securi!l!:~: competent a1vice thereon, heforp. 'ieoi'i) nt~ t.o ~,cQu1.re the 

rroperty. 

Thf; writer has made no 1nve~tigations t ex.cept>:ts roug;hly 

outline1 herf~tofOT€ under History, . j~nto th~< gBnet'al financia.l 

statu s of thE": Gila Copper Sulphid.e Oompany. ~i lr thi? i ~j r:;a. matter 

of fir st- importance, it has 'been aS9ume~ that it vil 11 bn ca.red 

CON.D.LUSI01TS: 

Thf; writer i co of the opiniofi that the future SUCCf:SS cf 

The Gila Copper SUlphi:ie Company 1epen1s ii-rectly on thf: :'()llo~.lfing 

factor s:· 



1. ~ 5uooess of future prospect.ing for ore. 
t 

2.. Outoome of smelter contract litigation. 

3. Reduotion of oosts of prod.uotion. 

4. Future average oopper sales market. 

The probability o.G' future ore disooveries of important 

tonnage and of a grade at least, equal to present. showings is 

excellent , b~ t thi sore is not definite ly known to exist in neo­

essary quantities aooor1ing to best aooepted methods of estimating. 

The outoome of the smelting oontract 1i tigation is a matter 

to be passed. upon by metallurgical cost experts ani attorneys. 

!tmay result in 1noreas'1·ng th(-; CO'3t of oopper pr~duetion by as 

much as 3.1 oents per pound, though it seems imp:oha.ble th~t the 

smelter wi 11 win! t s full ola.ims .. 

. The red.uotion 0 f the cost. of producti on 1.epends solely 

on the management of,end organiza.tion at, the property. 

If smelter contract 11 tigation results in full favor 

of the Gila Company •. an~ pro'luot1on costs are re1.uoed as the 

writer believes they can be, the .property shoul-:1- pro1uoeoopper 

at olose to 12 oents pe.r pound.. It cost s are not reduoe1 a.."1d 

1i t1gat1on is completely adverse, the aoats per ponnd of copper 

should. be in the vioini ty of 19 cents. Net ther of these fjgures 

include NeYI York overhead, . bond. interest. ·Federal Taxes, etc. 

The future probable performanoes of the copper sales 

market 'seem bright after "reconstruction" has properly set in. 



. " 

However, this is a matter of conjecture, and the writer will 
~, 

leave 1 t to hi 9 employer s t () set their own figure. 

Under the present limited tonnage smelting oontract an 

annual prod.uction of copper )2f;l.i1 for should be about 4,5·00,000 

pound-s, corresponding profits or losses depen1ing on the ·~ctorB 

01 ted above. 

If the employers o? the v~itert after investigation. are. 

willing t·o take ohances on these f'1.otors. the property is de­

cid.edly interesting. If not. the writer Can not recommend. that 

they make investment therein. 

~, 

i7 



GILA OOP~ER SUL'tdIDE co. 

Mr. F. M. Ku r phy , 
Presoott~' Arizona. 

My de a.r Mr. Mu rphy : 

Copy to be US~~ in connection with 
Map 118. 

Christmas, Arizona, August 1, 1913.. 

The imp'ortanoe of the reoent l.evelo~ents on the 

'7?O·level of No. 3 shaft oan hardly be over -estimate1. In 

ga.nera.l, the work there has pr oVed several things of the greatest 

importanoe to the whole property t namely: - The fin1ing of ore 

on that level enriohed by a seoondary 1eposit1on of chalcopyrite 

and also the ocauranoe of some chaloocite replaoing pyrite tenia 

to prove that the ground. water level has no bea.ring on this 

, seoondary ~epo8it1on: an1 1o.e~ not limit it ,as to deptb, as the 

770 level 1s five hundred feet below the general water level or 
the shaft. It means that se'oon1ary 1eposi t10n of oopper sul­

phides will be foun1 a.t least as low as the li:m.(~ meacaure 9 extend. 

Theoocut'anoe o:r ore on th1 s level. better than ha.s been found. 

o'n the upper levels woul1 make it appea.r that our riohest orea 

will be foun1 at a still greater depth. 

The ground opened so far on the 770 level is m.ore 

open and shattered. and oonsequf:~ntly more favorable to ore 1e-

position than any groun1 opene1 on the upper levels~ The in1ica­

tions also are that the· p~rphyry is more extensive at this 

depth a.nd a corresponding inorease in the amount O·f:' ore oan, 

therefore, be expeoted . This wou 11 fa llow for one reason at 

least. A grea.ter mass of porphyry would crush ani shatter the 

* Writer's note - identical with 800 level. 
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contiguous lime measures more than a smaller masswou11 t and wou ld. 

therefore, make the ground more susoeptible to the deposition 
~ 

of ore. 

In genera.l 1 t might be said. that the 770 o!'os~-out 

has orossed. the main porphyry contact, and is now sk1rti~g 

along the west edge of a large mass of porphyry that apparently 

projeots out into the li.me mf3et.suresfor quJt_e ;~ distance. This 

is injioated in the croes-cut by the ·presenoe of porphyr.y V,rhich 

ocours in the form of flat beds or sill~intruding on thtright 

side of the cross-cut. 

The croas-out i 9 now in a. dista.noe or 305 feet J.~om 

No. 3 shaft J. and the· last one hundre1 ·feet 1$ under the Las 

NOV1~S Stope on the 300 level. POT a distanoe of 150 teet back. 

at which point. ·the cross-cut passed out of a red. stairHl1. seamed. and 

shattered porphyry irlto a crushed and altere1 lime shale, ore has 

been found in varying qua.nt i ti es • Close to th6 a'cove point 90ma 

ore oontaining ab'out 401 70 copper Vi/·';..i.S foun1 in the floo"t, an1 a 

reoent caving of the ground. near t.hi s }J1aoe has eX"pose'~ 90me ore 

in thE; roof. a sample of whioh oontained 3.5% copper. The 

lime shale formati on extended for 40 feet an1 th~n a narrow tongue 

of por phyry was encountered.. On t he not" th ~;i de 0 f tni'3 po rphy-ry 

at a distance of 312 feet from Uo. 3 aha.ft a bo1y of ore W'd,S cut 

and exrosed in the roof of th.e orQ~s-out for a 1istance of 16 

feet t finally dipping up an'l ou t thr <.:Ugh the roof. Thi 3 ore 

has been exposecl for a width of 18 feet, and an upra1 se through 

it has expose1 a. vertical thickness, to date, of 16 feet. Samples 
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of this ore in the rOQf of the cross-out .and :drit·t,a:n1 for 

a d1stanoe of six feet up in the raise a.ver~J~d 5~ oopper. 

Its sulphur c~ntent is also good an1 wou11run l~ or 12't, 

making the ore about the best in the mine. Abollt 6 feet in the 

rai se the ore is intruded by a thin str inger 0 f PQt"phyry 

and. some fragments of' shale and the mineralization was not as 

good for seve ra,l feet. Assays sho·wi ng fi' om l.8% to 2. 5~ 

o opper • However. the top is in better ore again an1 the last 

sample. taken 14 feet above the bottom, oontained :3.9% copper • 

The ore slaak8 on exposure to the air ani had. to be9upported 

by timbers almost as soon as it was opene'i up. 

Below the ore bo1y .ju st 1eaoribed. ani exten1"ing 

fUrther along in the cross-cut to where porphyry begins to 

appear again at a distance of 350 feet from ~o •. 3 shaft. ore 

occurs olose to the floor and samples of it aontaine1 from 

2.5,r. to 3.5~ copper. The presence oT" this ore exten11ng beyon1 

the point wher~ our goo'! ore 1isappearfl1 in the, roof argues 

the oontinuation 0 f' that ·orebo1y overhead an1 that 1 t oouli be 

re aohed. by a1d i t i onal upr ai 8 e s fr om the or os s-cu t . ~ot":: .. j is-

tance of 35 feet baok, the cross-out has been partly in porphyry 

and partly in a crushed. shale that shows evId.ence of m1r1eralizat1on 

in the f~~cture seams. 

The drift, No. 802, startei from the cros(~"';out to 1e-

termine the extent of ore to the left or south or south west. 

!~;' ran un1er the ore a.t a d1stanoe of ten feet from the oross-cut. 
-..... l 

Beyon~ that the drift has been mostly in a orushed shale. The 

drift 1s now in a distance of 23 feet. At a distanoe of 20 feet 
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in, an almost vertical ,seam of soft grayish blaok ore about one 

foot ),11 th1ak{less, was cut. Samples o-P thiso-re conta1ne~ 

about 2.5~ oopper. The 1r~ft is again ina orusheiethale but 

fragments 0 f lime-garnet ore are beginning to' ~ppeax' , the 

mineralization seems to be getting atronger as th~, drift a1vanoes. 

Not enough ·:levelopment work has been 10ne on the 770 

level to b~f;e an estima.te 0 f tonna.ge, but jU'igi:ng 'fr.om the ore 

found., the gener al c!lSCacter and. favorable structure of the ground 

on the 770 level, :particula':ly in the last 150 fe'f3t of the 

or O$s-out everything indioa.te s the existance of a great area of 

ore bea-ring groun4, much greater in extent than on. the upper 

levels. In oonnection wi th this I mi ght ad1 that t.he Las l-Tovia,s 

orebo1y whioh lies above, }-"1&$ b~en open~d up for a, length of 

::,,,lmost fivE hun-ired.' feet, arl':i an average width o-f' over. fifty 

feet an'5 thi ckness 0 f a.boll t seventy feet. 

The developments on the 770 level of No.3 shaft not 

only ha.ve a bearing on the immediate neighberhoo1 of the }~o. 3, 

No. lan-i the Haokberry workings, but also on thr:\ Christmas 

workings on the south contact Of' the pOT~hyry mass. The Ul)r:)f~t' 

beds 0 {' the Chr istmas working';? rave been correlate'.l after carefu 1 

study by Mr. O. A. Hershey, ~ith the Copper Knob beds of the 

l~o. 1 an'} No. 3 workings on the north contact of the por~ltphyry 

mass. Therefore, the occurencc c..:> ore a.lmost 800 feet belo111f the 

Copper Knob ore be1 s has its important applic qtion to ore on the 

south contact of the porphyI'~ XI1ass J onlflhi CD the Ch-r i stmas 

and. 1-To. 2 workings are situated.. The sut'faof' coni! tions there 

being in the region o~ No. 1 an1 No. 3 workings there is every 
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~. 

reason to expect that as good. ore an't ore in a.s la:rge quan-

ti ties' exists on the s ruth contact and that the ore 'will extend 

fully as de~p a.s ore extends on the nortb con~act. as shown in 

the 770 level of the No. 3 workings. 

Yours Very truly, 

Sgs. S.R.Sherman. 
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Partnership Agreement Announced for Miami Smelter: 
Inspiration Consolidated Copper Co. announced an 
agreement in principal with Amoco Minerals Co. for the 
latter to become an equal partner in its copper smelter 
at Miami, AZ. The agreement is expected to be 
completed on May 1, 1984. Amoco's Cyprus Bagdad 
Mining Co. subsidiary will provide the smelter with 
85,000 tons of copper concentrate per year beginning 
January 1, 1987; Inspiration will remain responsible for 

\ 
\ 

; 

I 
I 
\ 

J 

operations and continue' to toll smelt copper concen­
trates obtained from other sources. The companies will 
also share costs of a $70 million construction program 
to bring the smelter into compliance with EPA clean air 
standards. Cyprus Bagdad's contract to treat its copper 
concentrates at the Phelps Dodge Corp. Hidalgo, NM, 
smelter eXI)ires on December 31, 1986. 
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ARIZONA DEPARTMENT OF HEALTH SERVICES 

Division of Environmental Health Services 

BRUCE BABBITT. Governor 

Boyd Dover, Acting Director 
JOINT NOTICE OF PROPOSED ACTION 

u.S. Environmental Protection Agency 
Region 9 (M-5) 
215 Fremont Street 
San Francisco, CA 94105 

415/974-7410 

On Application for National Pollutant 
Discharge Elimination System (NPDES) 
Permit to Discharge Pollutants to 
Waters of the United States 

by the 

State of Arizona 
Department of Health Services 
1740 West Adams Street - Room 212 
Phoenix, AZ 85007 

602/255-1262 

On Application for Certification 
for Compliance with Applicable 
Effluent Limitations and 
Appropriate Requirements of the 
State of Arizona 

The Environmental Protection Agency (EPA), Region 9, San Francisco, California, 
and the Arizona Department of Health Services (ADHS) are jointly issuing the 
following notice of proposed action under the Clean Water Act (CWA). 

The Environmental Protection Agency, Region 9, San Francisco, California, has 
received a complete application for a National Pollutant Discharge Elimination 
System (NPDES) permit and has prepared tentative determinations regarding the 
permit. 

On the basis of preliminary review of the requirements of the Clean Water Act, 
as amended, the implerrenting regulations, the Regional Administrator, Region 9 
Environmental Protection Agency, proposes to issue an NPDES permit to discharge 
to the following applicant, subject to certain effluent limitations and special 
conditions. 

Public Notice No. 15-84-AZ May 7, 1984 

_-I.t:tspira._tion Consolidated Copper Company ~,>" 
Chris tmas Area----------~~""-"·" .. ~·~'~~·--····":~·'~-'·" 
P.O. Box 4444 
Claypool, Arizona 85532 
NPDES Permit Number AZ0020516 

The applicant operates a copper mine located in the Christmas Area in Gila County, 
Arizona. The existsing discharges, nunber 002 - Recycle Dam and number 003 - McDon­
ald Shaft overflow, consist 8f mine drainage water. Discharge number 002 at latitude 
330 OS' 24" N, longitude 110 42' 36" Wand discharge number 003 at latitude 330 

05' 55" N, longitude 1100 44' 52" Ware both discharging to Dripping Springs Wash 
tributary to the Gila River. This segment of the Gila River (San Carlos Lake to San 
Pedro) has protected uses of Aquatic and Wildlife, Full Body Contact and Agriculture 
Livestock Watering. The draft permit contains effluent limits on Flow, Suspended 
Solids, Copper, Zinc, Lead, Mercury, Cadmium and pH. This permit, as proposed will 
expire June 30, 1989. 

The Department of Health Serv~eB is :tn Equal Opportunity Affirmatiue Action Employer. All qualified men and 
women, mciudmg the hand&eapped, are encouraged to participate. 

State Health Building 1740 West Adams Street Phoenix, Arizona 85007 
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Public ;:'locice No. : 7 -84-AZ 

Pinto vallet Copper CQrpokatjon 
P.o. Box 10 
Miami, Arizona 85539 
NPDES Permit Number AZ0020401 

~lay 7, 1984 

The applicant operates a copper mine located approximately 8 miles west of Miami in 
Gila County. There are four existing discharge points. The effluent consists of 
process water and storm water runoff. The discharge pointso No. 002 at latitude 33°. 
23' 39" N, longitude 1100 59' 05" W; No. 003 at latituda 33 25' 20" N, longitude 
1100 59' SO" W; No. 004 at 330 23' 02" N, longitude 110 58' 12" W and No. 005 at 
latitude 33° 22' 44" N, longitude 1100 57' 23/1 Wall discharge to Pinto Creek. The 
protected uses of Pinto Creek are Aquatic and Wildlife, Partial Body Contact, Agricul­
ture Irrigation and Agriculture Livestock Watering. The draft permit contains ef­
fluent limitations for Total Suspended Solids, Copper, Zinc, Lead, Mercury, Cadmium 
and pH. The permit, as proposed will e.'(pire September 30, 1988. 

-2-



.. ' .. 
~ 

The State of Arizona is considering a request to certify the discharge described 
above, pursuant to Section 401 of the Clean \~ater Act. The certification will 
set forth any limitations and monitoring requirements necessary to assure com­
pliance with water quality standards under Section 303, areawide waste treatment 
management plans under Section 208(e), effluent limitations under Sections 301 
and 302, standards of performance under S~ction 306, or prohibitions, effluent 
standards or pretreatment standards under Section 307 of the CWA, and any other 
appropriate requirement of State law. 

The State may certify a draft permit and specify conditions which are more 
stringent than those in the original draft permit, where the State finds such 
conditions necessary to meet the requirements of the CWA. For each rrore strin­
gent condition, the certifying State agency shall cite the CWA or State law 
references upon which that condition is based. Review of appeals of limitations 
and conditions attributable to State certification shall be made through the 
applicable procedures of the State. 

The Administrative Record, which includes the application, draft permit condi­
tions and other relevant documents, is available for public review Monday through 
Friday from 9:00 a.m. to 4:00 p.m. at the EPA address below. A copy of the 
draft permit and other pertinent documents may be obtained by calling or writing 
to the addresses below. 

Persons wishing to comment upon or object to the proposed determinations or 
request a public hearing pursuant to 40 CFR 124.12 should submit their comments 
or request in writing within thirty (30) days from the date of this notice, 
either in person or by mail to: 

U.s. Environmental Protection Agency 
Region 9 (M-5) 
Attn: GPA Permits Clerk 
215 Fremont Street 
San Francisco, CA 94105 

Telephone: 415/974-7410 

State of Arizona 
Department of Health Services 
Attn: BWQC Permits Unit 
1740 West Adams Street - Room 212 
Phoenix, A2 85007 

Telephone: 602/255-1262 

All comments or objections submitted within thirty (30) days from the date of 
this notice will be considered in the formulation of the final determinations 
regarding the application. If the response to this notice indicates a signifi­
cant degree of public desire for a public hearing, the Regional Administrator 
shall hold one in accordance with 40 CFR 124.12. A public notice of such hearing 
will be issued at least thirty (30) days prior to the hearing. A request for 
a public hearing shall be in writing and shall state the nature of the issues 
proposed to be raised in the hearing. 

The permit will become effective thirty-three (33) days follOWing the date of 
mailing by the EPA of the final permit. If no comments requested a change in 
the draft permit, the permit will become effective three (3) days from the date 
of mailing. 

A request for an evidentiary hearing may be submitted to the Grants and Permits 
Administration Clerk, (M-5), within thirty-three (33) days following the mailing 
of the final determination, in accordance with 40 CFR 124.74. If granted, 
applicable provisions of the permit will be stayed pending the hearing. 

Please bring the foregoing notice to the attention of all persons you know 
would be interested in this matter. 

-3-



·CHRI.STMAS'MI NE 

, ,Operations at the,Chri~tmasmiIie sho~ed'some improvement over 1963 .. 
but werestillfar fr()msa.tisfactor.y~ A small profit was earned in May and 
June, but for:the full year 1964 the property showed a net loss of $345,000 or 
14¢ per share. This compares with a loss ot$1,090,000 or 46¢ per share in 1963; 
This iInprovement is primarily attributable to the tax savings allocated to 
the Division although price, cost and production factors have also made a 
positive' contribution. 

1964 
1963 

Tons Ore 
Treated .. 

953,231 
658,609 

% 
Copper 

1.493 
1.717 

Pounds Copper 
Produced 

, 24,952,471 

20,232,893 

% Overall 
Recovery 

87.69 
89.48 

The Christmas ore body has turned out to bemore difficult to mine than 
had been indicated by earlier development and experimental work. Contours 

. . 

of theoreb6dy are'lDoreirregular and faulting is more extensive than was 
'. expected. Ground support is more of a problem, and where filling of mined 
. ',ar~asls needed it must b~ dbn~. more promptly thanwas'first anticipated. 
"'Wat~r has ceased to b.e a. dir~ctimpediriient to mining but its continued 

-., presence~even in lesser a.mounts, makes the mine hot and humid in certain 
'areas. Ventilation requires ilnprovemeilt.' 

In addi~ion to these problems there are those of assembling, organIzIng 
and trairunga.supervisory and labor force able to deal with them. A develop­
mentprogram for supervisors has' been started. Skilled miners and mechanics 
are scarce, and tllis'sitl1ation is' being eased by lowering .our hiring standards 

:,and stepping\ip·,on.:fh:e-job training efforts. Mining . crews, organized in con- . 
. ,tract 'gr~ups·;towork in specific ar.eas, show an average absenteeism rate of 
'abOut 20% .. '1'heseunscheduled absences are an important contributor to lack 
of efficiency; but they should dimiilish .as training and experience progress. 

Lower-thag-average grade ore was fO.liI1:d to" extend considerably beyond 
. estim~tedllmits. This is favorable in th~-Qng run. But currently it had the 
effect of lowerin.·g the overall ave~~age CqP~i(~oIJ.tent-of ore rDined, because to 

''';':>&''!;'' '. "',' ~ , " ,',. 
mine this area properly it is.t1:1e:Cessaiy· tp .,advan·ce headings to the outer 
economic grade-limits of the',drebefore starting to retreat 'and extract ore 
left in pillars. Higher-grade areas are :hQ.~available for mining, and 1965 
should see an improvement in revenue per ton mined. 

While the problEnns outlined are not insoluble, they are difficult and have 
so far kept the property from earning a profit. At the present time the mine 
.is producing about three-fourths of its projected tonnage of 4,900 tons per 
'day, and the operation is approaching a break-even basis. With iIlcTeased pro­
. duction thetnineshould l?egin. to show a profit. 

The extractive, metallurgy at Christmas meets or exceeds expectation as 
to tonnage-capacity, grade of concentrate and extraction .. 
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