
DE'a~ARTMENT OF MINERAL RESOUR(.;E:S' 
STATE,OF AR,IZONA 

,OWNERS MINE REPORT 

Date July 10, 1939 " 

Banner 4. Location Gila CoUnty, Arizona, on 
State Highway 77, 9 miles 
north of Winkelman. Christmas, 

Christmas Copper Corporation 6. Address (Owner) Beverly Farms, Mass. 

Above 400 level leased to: 8. Address (Operator) Christmas, via 
C. B. Hanraty 
F~ P •. Knight 

, " (,' . 

C. B. Hanraty 

( , 
Winkelman, Arizo 

10. 
~ 

Ge'l'l".-~. Vice-Pres. in charge: 
F .P. Knight, Jr. 

12. Mill Supt. S • Knight 

. 14. Men Employed 30 

'Production Rate Capacity 500 tons per day 16. Mill: Type & Cap. Fl,oation,500 tons. 
Present ,lease 90 tt ft," 

;A,~.t.& Type 1800 ·}I.P. 4 B~nzDiesels'. 

Present Lessee ,limi tec1 to 100 tons :ger ;day of lime, fluxing ore for' the Hayden 
smelter. Company doing'small amount of development at the 770 legel; 

also supplying capacity output of :power to the San Carlos Irrigation 
Project. 

ut:lerl:ltu)ns'pfan:ned " Additional capi:t;al,being sought, with whichto( open up the higher 
grade ore. inphe lpwer le,vels, and resume profitable mill operation 
and pr?duction of concentrates. 

37 Patented - 553 acres. 
45 Unpatented 
Owned by Christmas:Copper Corporation 

, , 

I~)~scription:.Topography & Geography The Christmas property is 103 miles. east of Phoenix and 
", ". .',' 78 miles north o~ Tucson. It covers a valley on the 

,,' e,ast slope and at the south end of the Dripping Spring 
Mountains, terminating to the east at t·he, m.Outh of the 
valley, at the Gila River·f- and inc'luding parts of Sections' 

19,20 ,21.28,29,,30ofdT4S,R 16 E, ,.and of Sec. 25 of T4S, 
., iR 15 E. - , 

Mine W~rkings: Amt. & Condition The mine is operated through a main (No .3) shaft, 908 feet 
hau'lage tunnel connecting at the 400 level of that shaft. Levels are opened at 

100, 200, 300, 400, 635 and 770 feet. Fourr other shafts help supply vent1lation. 
was started for exploration east of a major fault and reached a depth of 518 feet. 

of, approximately 10 ~milEi.ls of' worki:ags, 'about 40% is ofa:ctual or potential use'. 

(over) 



,'lOre in contact metamorphic ir ·)the:s flat limestone beds near 

23. Geology & Mineralization the margin of' ·intruded diIDritl.. )rphyry. Beds are from a few 
feet toss fee:tthick wi th:sha:le' strata and porphyry sills 

between. Ore,has average width of 80 feet from porphyry contact with maximum width of about 
170 feet ,and has unusual continuity and ltttiformity for long distances. Known thickness of 
over lOOO-ft. of Carboniferous and Devonian limestones. Of over 10,000 ft. of contact, 
4,000 ft. explored. ( 

24. Ore: Positive & Probable, Ore Dumps, Tailings 

24-A Vein Width, Length, Value, etc. 

440,000 tons 3.1. % copper 
Reasonable expectancy of 3,000,000 tons ,: and 
possibly much more. 

Mine: HOists, compressors, pumps, shops,' etc.' .,sufficient 
, , , . . , - for production of 700 tons per day.' 

25. Mine, ,Mill ~quipmen~ & flow Sheet Mill: Bins, crushers, ball mills, flotation' cells,' 
thickener, filter plant ; capacity 500 tons per day. . 
Flow Sheet: Ore through 400 haulage (storage battery loco (I) to mill or smelt'mng' ore 'bins.; , 

Smelting, ore trucked 3/4 Ihi. to R.R. Mill orecJrushad,' 'f~loated: ' 
Concentrates by gravity to filter plant at R.R. 

26: Road' Coriditiorls, Route Christmas is shown. on Arizona road maps. Diirt road from Oi'acJ.e, 
Jct. is dusty. Di:bt, road from Florence through Kelvin is'good; 
and little traveled. Dirt road from Jct. outside Globe 'is OK 
~itt1etraveled, mountainous' but ,'withgood gracies~ 

.1. , 

u 

27. Water.Supply" 30,000 gals'. per day from Mine.· Other needs from wells on company claims 
agj,aeeilt to Gila River. 

Property located about 1880. 1883 until 1902 mining on Indian reservation 
prohibi ted. 1902 to 1907 Saddle Mountain Mining Co., smelt.ed at ,;-b:p.e mine 
113,322 ',tons averaging' 2.4%.copper.' 1908 to i925 Gila Copper Sulphide Co. 

28. Brief History. W/:is owner, and from 1916 to"1921,'~416~f810 tons averaging 2.8% copper were 
shipped to the Hayden smelter. 192i, to date, present owners in control 

and have shipped 591,463 tons averaging 2.18% of which 321,075 tons averaging 2.01% were 
milled in 1929 - 31. Total production, of record to Jan 1,' 1939 is 1,115,645 tons with net 
yield of 45,218,269 Ibs of copper. :practic!lly all of this are oame from above ,the 4QQ,:leve1. 

29. Special Problems, Reports Filed Statement' regarding certain conditions and prospects' ot' the 
, ,Christmas Mine : • Appraisal by Beorge A. Packard, Mining 

Engineer, Bos,ton, Mass. 
Reports by Guy N. Bjorge; Harrison Schmitt; Burch, 

Caetani and Hershey; and others are available. 

30. ' RemarThe< cqrupany,. in 1936 was~ble to finance dewatering, retimbering No. 3 'shaft, and 
general re~o:qditioning. ,It has not been 'able to finance work necessary for 

ext'raotion of 'mill tonnage ,.01' the higher, grade, better than 3%, ore discovered in the 
lower levels pri9r to shut down in 19~1, •. The ,company is donfident that with such 
filfancing.tt,ean prod~ce oopperunder,present conditions for 8¢ per lb. 

(31. If'property for s~le: Price, terms and address to negotiate,
Ad

c

d 
C eh' tee 

' " ress: rlS mas opper orp. , 
, \ Beverly Farms, 'Mass _ 

. - . . ! 

ATTACHE~ : J, ',:. 

Statement, Regarding,Certain'Condit10ns 'and 
p'rosp~cts ~f~the Christmas Mine •. , " , .';,', ' , 
Appraisal of,the ,Properpy·, Signed." .. " ....................... ~··E .•.. ~P·.~·Kn!.g·ht-, .. .J.r-•......... ~ .. ~ .. . 

of t, h, e 'm,h, ris~w" an Cop,per 00. " Vice Pres. 
by Gtb. VAl m~8.~ltsIM~t~~f necessary. 

\ 

\ 



r • . , 

"DEPARTMENT OF MINERAL RESOUR~r:.S 
:STAT.E QF,A~I~ONA , 

'OWNERS ;MINE"REPORT . , ' ~ , , ' 

Mine ,. Christmas 

District Banner 

Former name Christmas.' 

OWner Christmas Copper Corporation 

Operator Aboye 400 lev~l leased to:, 
, .' C. B. 'Hanraty 

p~esidentF,.: p. ,Knight " 

'Mine S~Pt. ~C. 'B. Hanraty 

.,p~j~dpal. M¢'~als ,Copper, ',gold ~ .. sily'e~,:',' 

,Production Rate Capacity 500 tons per day , 
, . ,Present lease 90 u U 11 

., 
( " 

l • ::. 'J 

Power: A~t. & Type 1800 R.P. 4 Benz Diesels. 

I 

Date 'July' 10", ~ 939 ' , 

Location Gila Oounty, Arizona, on State 
Highway 77, 9 miles north of 
Winkelman., 

Address Beverly ]'arms, Mass e 

,Address Chri'stmas, vi'aWiIikelma:n,i Ariz. 

\ 6.'en:-Mgr;Yi'ee-J?r~s.' tn charge: 
: I' , F .P.Kn1.ght, 'Jr. 

Mill:Supt. is. .. 'Knight 

, Men ' Employ~(i, 30 

500 tons. 

Operations: PreseniLessee limited to 100 tons per day of lime,f.luxing 'ore fot- ,the Hayden smelter. 

:j 

Company doing small amount of development at the 770 leue1:; also supplying 
. , capacity, output, of'" power, to, the San Carlos, Irrigation,ProJect., 

O~eratibri's P1.allned:Addi ti,ona1 ',:capi tal being:~ought; w'i th- whicl{~o: openr up the higher grade are 
"- ' " . in 't,he:~Iower~ 1evelSan<?- t':esUllle, l?ro;~.i t~ble mill 'operation Enid 'produc,t,ion of 

(concentrates'.',., 

Numb~r Claims, Title,' etc .. 37' Patented- '553 acreS.' 
45 unpatented , 
Owned by Christmas Copper, C0rporati0n 

" 

. D~~cription: Topog. & Geog. The' Christmas pro,perty i,~ '103 miles each of Ph~en'i~ and 78 miles north 
. of Tucson .. ,' . It covers a ,valley' onth.e ~aBts10pe,and at the south end 

of the Dri'PPingSpringMountains" terminating to'the east' at the mouth 
of the vall,ey, at ,the :G.:i1~:t River", an(1" including, p~r..t.s of Sections 19, 
20,21,28;29,30 :of T4$,,'R 16"E; 'and'ofSec~ 2'5' ofT4Ef, Ii 15' E~ -

Mine Workillgs: Amt. & Condition The mine is operated through' a:' main' (~,o ~ 3)' ,shaft;~ 90S, f,eetdee,p~: ' 
and a hauiage tunnel connecting at the 400 level of that shaft.. . Lev$lsare',open~d~t>',;,>·:;: " 
approximately 100, 200, 300, 400, 635, and 770 t'eet.,'J!'our 6thershaf~s.h.E31:P,s·unplY' 
ventilation. A shaft was started for explo~"atio!l east of 'a major- fau'l t and reached a 
depth of 51S feet.. Ofa total of, approJcimately '10 :mires of workings; about 40'/0 i's: ~f ' 

, actual or potential use$ 

(over) 



I • \ ' 
\~ 

Geology & Mineralization Ore in contact metamorphic in rather flat limestone beds near the margin 
'" .' of intruded diorite porphyry. Beds are from a few feet to 68 feet thick with shale 

, " strata and perphyry. sills between. Ore has average width of 80 feet from porphyry con­
t. act .-wi th maximum wldth of about 170 feet, and has unusual continuity and uniformity 
for long distances.. Known thickness of ever 1000~feet 0.1' Carbeniferous and Devonian 
limestenes. Of ever lOll 000 ft. ef centact, 4,. 000 ft. explored. . 

'f~;: : .. '. ", .. " 

'·';:Z·:;~,·:::·':\'<. ". 

'·...Ore: P~sitive & Probable, Ore Dumps, Tailings 440,000 tons 3~ % copper 
Reasonable expectancy of 3,000,000 tens'and 
possibly much more. 

Mill Equipment & Flow Sheet Mine: Heists,. cempressors" pumps, shops,. etc. sufficient for 
production of 700 tons per day. . : ." . .... ' . 
¥ilI:' Bins, crushers; 'ball mills, flotatien cells"thickener, filter.plant.;ca.pacity 
, 500 tons per day. ", 
FlowSneet: . Ore t'hrough':'400 haulage (storage battery loco.) to mill or sm:elt'ing ore bins .. 

.; ~ Smeltlng ore trucked 3/4 mi. to. R.R.. Mill 'ore crushed, floated; 
Concentrates .. by gravi tyto filter plant at H .. R. ' 

Conditions, Route. ' 
Christmas is shown on Arizona read maps. Dirt road frem Oracle Jct. is dusty. Dirt road 
from Florence through Kelvin is geod and little travelled" ' Dirt ,road from Jet. outside 
Globe is O.K. , little travelled, mountaineus but with geod gr.ades •. 

30-,000 gals., per day from Mine. Other needs from' wells on company claims 
adjacent to Gila Riv~r, 

-'_:' '--.-..-.~~----.. -.----' -' .-----.. ... ...; ... -------------~-.,.-----. ._---,,--------
I Property 'located about l8BO. 1883 until 1902 :rp.tning on Indian reservation 

1.1 p~ohibited. 1902 to 1907 Saddle Mountain Mining Co. smelted at the mine 
,Brief Historfl 113,322 tens averaging 2.4~ copper. 1908 to. 1925 Gila Copper Sulphide Co. • 

.' . - was owner and from 1916 to 1921, 410,810 tons avera~ing2.81~ copper were 
"<'f:ll1:ipped to the Hayden ,smelter. 1925. to date, present .ewners' In ,centrol ana, have 

,,'.,'to rc;,~~,~ippeg.'.59l,463,tells averaging 2.18%.,01' which '321,,075 'tens, averaging 2.01% were 
j:, ·'.mfllecfin 1929 ~ 31. Total preduction of record to.' J"an~ 1; .1939 is 1,115,645 tons 

,., . with net yield of 45,218,269 lbs. of cepper. Practicall:; all'ofthis ore came from 
:~:::;> ,. above the 400 level. 

:j,ii.~'".,,·;.·,·.r,.~,:,-~,' Special Problems, RCJT~ts Filed Statement regarding -c-ertain-c-ondi tions-and prospects- of tii-e~·-'---·­
I . "-":',;.<. 
! - ~ ( ", ." ...... 

Christmas Mine: 
Appraisal by Geerge A.Packard,Mining Engineer,Bosten, Mass .. 

l" ,.'.: ..•. < 

I' 

Reports by Guy N. Bj orge; Harrison Scbmi tt.; .. Burch., .. Caetani and, Hershey; and others 
are available., . . . 

I, I' ,,' , .. , 
,. ::J~.emarks The company in 1936 was able to finance dewatering~ retimbering No.. 3 shaft,. and L'J,' . general recondi tiening. It has not been able to. finance work necessary for extraction 

I· "of mill tonnage ef the higher grade, better than 3%, ere discovered in the lower 
Uo: , .. " levels prier to shut dewn in 1931. The cempany is confident that with such financing 
f'/<,:: it oan, pr9du~e cepper under present cendi tions for S¢ per lb. 
I' ' 'fT~f':i;Q£I' .?: C}, ,'>, '.,,' .. c .-;-~ _, J. :.' ~ . ; , , '.,. ' 

I· ... ·~ik:~~~~Qit~~~y)'?r ~~le ;"~;ic;~,t~rms and ad~r.~t~ negotiat~. . ....... . 
I, .' .. ",}(,}J' ~:~J::Addres.,s::: : Ch:ristm~s Coppe~:'o-o;P.' . Beverly' Fa;rm.s, , .'Mass" 

( . 

i"·· 
I 

:A.WftA0HED: 

" 
:.·: ..•..•... :._.':;s.: ... ' .. ::.t.: .. : .... :: .. ~ ... f .... ,.~ .. ; ..• : ..•. ' ... ~.:m, .. ~, ... ;.ce ... n: ..... ' ... ~.'.' .... R ....... : .. e.~ .. ;a,: r:din.'. g ..... ?e ...... r .. tao i~. ,.c.on.eli t. i.e. n .. sand. L."P~o,~<~~.c~~;i'0!:;th~ '_9hrl~tma'S .lV1~ne_. ( " . 

\ 
.•..••.... A.cP .... PJ?a.. ;to ".8.\;.a. ~,.,.O. ~~ .. the J2:r;Qperty. ofth~ Christmas .. opper,O,Ch11by; Geo:.A,.;cpackardMlf ' . '. 

·;:;::~~~:~·.<:·\.·~··,.}·71'·':':. jS:~)~:~.~.;.·.· ... . :," : ... ,~.'.,: ~.: ";'. .,' . '. -.~.. . \'. '. . 

\;".. . ... ' -, '.' .• Sig~ed __ ~~_~ ___ !:~ __ ~_~_~~_~~~~~'_~._~~_~ .. ? ___________ ---------------------'-----.- < ' 

\:, :, "-<" 

\::,,:,'c;Use additional sheets if necessary. 
\~.~~. ~.:>! "'. 

Vice Pres .. 



DL.l"'ARTMENT OF MINERALRESOUR~f:S 
STATE OF ARIZONA 

OWNERS MINE REPORT 

District ll~.t:m.~r 

. ,',. " . 

Owner iJbl~;t ~'tmaij OO:pP~l· OC}1\<;P01~;dU,()n 

OperatorA;t){)'tl"" 400 lev.ll~!H!JQd to; 
o. l~. l!a~l"Bt1 

President'~\~ P.. Xn1&ht 

Mine Supt.O .. B. 1:l~nrat1 

Production Rate Ca'l~·(l!'~ SOO 'bOtU1¥.Ptl l*' 41t~1. 
,:p$li$rrt 1$&:8. ,0" "t! 

Power: Amt. & TypelSQi) Ii.P. ;.. Jj.n~ rd,,~'alGt 

Location Q11t't OO'U,U:t1. l.\x·12lQn~, on 3,t~~.1H~ 
fU.$bway 7'7. <) t~11e$ l't():rth or 
'~f inl($lltlan. 

Mill Supt.S. ¥Jl1;ht. 

Men Employed 3U 

Mill : Type & Cap. 'lQta,tiQll. ;00 ta.:nHl. 

Operations: Present~i\U~Sf.$fI) l:1m1t$dt'O 100 tQnlf~ k~r. d,e.l ot l.iut<a .tl:tlUntl Ol'1>~ jl)o·:" tb~ !l~lild~n ~3rtl.1. t.'Vlt 
Com,., dOln~ em~ll.ount of develo 911.t at tbe ?701!vel; . ~lllO a'lIl,l"l~ 
capaol tw outpu:t of p(1R4!t.~ to the $~Ul 1"108 In1~~ttQn t.~:l~Qj.e.'. 

Operations Plarmed Addlt!ont!ll o~~1'~1 b~1ng fiQ~h't '!fIlth w1l1cll ",0, OP0f;t upth@ h1t&;b~J" Il~¥ad$ Or6 
. ·1n tb.low&~ l~v.ls IJtn4 lJttilh"l(t profit*ble :ml1a.. op~~atlon and :pr.od\~Qt1ROt. 

, CQno~t~ates. 

Number Claims, Title, etc. ,)1 Ptirttante(t ~'" $;10:r$$1., 4' Vll,a1~ntG(l 
(hft~~bl C)l~l.t~tm~~ COI;t'~lf h~r40~'tlQfl 

Description: Topog. & Geog. fhe ehl"1·lrhmfr.\s p:wQv,~rrt1 1$ 10) ltlil$~~ :taoh ot Pl4oan1x fUMl 78 mil.~e uo;r'ih 

Of.' ~ .. ':. 0. $1'):ri. . ttl ... eQv~"$ ~ T .. :. i~l. 1.7. on\he sr;u~t .$l.Q,fi ~nil.· .t},.~t.; .. th.·~. ~.~O.: 1;;.1" .. b ml.4 
otthtl n~lppl:n$' ;wt{~l.natf tfl ~t1 to theea~t (~t 'tlU:t mQuth 
Qf the.v~.~leJ'!& .' .... l~'JliYijr •• t£ lncluq '3.1~tcs'of(i~c'tlon$ 19., 
1O.~1.~S,a9.'Q of W48. 11 16 I, tttHl. of ~t4C. S~, of' T4S. n l' E. 

Mine Workings: Amt. & Condition Tile mln~le . QP~iJrl~at~d. thl'OUib a ~\~in(N(h. 3)6ht:~tt. 90ll t$$it d •• pi 
tallda ~u1~6 tunru~.)~ conn$ot1q at 1ih$ 400 levelofbl~~t ~1l~1lt,. L.v~l$ ~re openftld~t ' 
a.fPl'O:lZl.dltlr l(~O. ~i(}O. ,300. ,~OO# 6". ~{l 770 t .. &t, 'OUl} oth$t' $li~ft~ h~lp. supply 
v'en"lli,tloa. A 9b~:tt '~~M.~ etQ;tt$tlto1'" $xplol"Ilt.1on .a~lt of .~. lfi&j(Ur f~ult ~~n4 ?,~i;H;)b~d ~ 
d.pthot ,18 t6$'~ ot,~ t,O''l$l of ~'1~~~:l_te11 .10 m!l$s 0'1 ~::ktnti$. ;Q.d~Qut 4t:$ if3ot' 
~,ct\1U o:r po1HJltt1al 't);$e. I ' 

(over) 



Geology .. &M.i in«:!.rill.i~ ... a~i.Qn.O,.r.111 et')nt .• ~"ot !i.e., t.a;mo .... l1li~.·1C .. :.·1n ,l~.til.thtl:r ... , fl. tat, I.' 1, s .... t,. o.n,$ '~,", -~ n,,$.':Q~· the. m.arg1a of 1il'~u~Q U10l':i.V$ p'o:rph~"1,~'~4.· f1~e ,t:rota at" f~$tto .' t.et tillci; ~:t th m:bt~l~ 
,t~1a~~d. .. r'f., $111$: oe:t,w$$tl.l\I Ore his ~y. G l~l(1thQt 80te~t' f:rOml)hY~'; . COtl;1I(!i> 

' .. ~.",.(l'l'lI'th .. , '. '.' W1..1t,'.l'l. ot '-b.t..· .. wt.: .. 1,.90.' .t&tit.'.t .ffj .. nd ~'U;.,s'l.'m:;'l. 00. ntl. tl\lltl1. ,qd.. fGm., tty" f?~ " . ,$11°0•• . ao t~~lekn~.$· of OY$;r 1 ., of Ca~b¢..nif$:rOu.t~n eVOl . Q ' 
414.mea' &1f.YoI;\ overQ,. tt. Of. C,OUttM1Jt, 4.00 1. ~ eJtplOl'El/iI. ' 

Ore: Positive & Probable, Ore Dumps, Tailings 44Q,QQO toua 3~~' co,p~r 
ft~~'$on~ble tXp$ot~:nor o:t ,j,OOO,OOO tons ~nd 
po"u~t blymJu~h m(}r~. ' 

Water Supply'OfOOO$:~l$.~)er ~lty from ~~:tne. OthffrnlitrH~$ fro'!'!.! w\t1ill.$ or! oo~:pany cl.$.1nu~ 
adjacftntto 011$ ltiv~r. 

If property for sale: Price, terms and address to: negotiate. 
Addre£iHid Ohrl st~$ Copp~~:r OOlt~'p.. B~.$l~11 If:i:Jt!l}'!$:} ,MBG$# 

ATTAClutOa 
~t~tem.nt R&I,t~r41·~8 ,C~~t~1n. Conditions und 
}1rtUlpe018 Qf t.b,~ Cht-1etll!!t(i$. i~11'U):. 

ttPP.·, ,~1$~1 ... ()i,. t}~$. '. ?,If., 0., 'l}e:11t. f. <l"t." ti.l. $.'Chr1:i\1Jt~$ 
vt)PIJ&~ \10. by (h~C~,*'l.~P~ckl%l'dJM.liij , , ' 

F * l? nIGHIf, lR •• 
Signed .. ____ . __ --___ .. _. --. --.. _ .... _ .. -~ ...... -.~' .... -'. _ ... _ ... -.-.- ........ _-_ .. _- -_. -.-

Vice 2r$~~. 
Use additional sheets if necessary. 



MC-19 
DEPARTMENT OF MINERAL RESO"lJRCES 

ST.NIE OF ARIZONA 
OWNERS MI11E REPORT 

Mino-Christmas 

District - Banner Mining District 

Form0r Name - Christmas 

Ownor - Christmas Copr~r Corporation 

Operator - Above 400 lovel leased to . 
C. B. Hnnraty 

President - F. p~ Knight 

Mine Supt. - C. B. Hanrcty 

Principal Motals - Copper, gold, silver 

Production Ret e - Capacity 500 tons par Q.uy 
Present leaso90 tons per day 

Power: Amt. & Type - 1800 HP. 4 Bonz Diesels 
i , 

. Date July 10, 1939 

Location - Gila County, Ariz~na, on 
State Highway 77, nino miles 
north of voJinkelmam. 

Address - Beverly Farms, Mass. 

Address - Christmas, via Winkelman, 
Arizona 

Vice-Pres. in charge:-
F. P. Knight, Jr. 

Mill Supt. - S. Knight 

Mon Empl~yed - 30 

Mill: Type & Cap. - Flotation. 
500 tons. 

Operations: Present - Lessee limited to 100 tons per day of limo, fluxing oro for 
the Haydon smeltor. Company doing small amount of development 
at tho 770 level; also supplying capacity output of pow~r to 
tho San Carlos Irrigation Project. 

, 
Operati")ns Planned - Additional capital boing sought, with which to open up tho 

higher ,grado oro in the lowor levolsnnd resume profitable 
mill operations and producti~n of concentrates. 

Number Claims, Title, etc. - 37 patented -- 553 acres. 
45 unrn tonted 
Owned by Christmas CopJ;Or Corporation. 

Description: Topjg~nphy & Geography - Tho Christmas property is 103 miles east of 
Phoenixond;78·m~los.north of Tucson. It covers a valle¥ on'the east 
slope and at the south end of the Dripping Spring Mountains, terminating 
to the east at the mouth of the valley, at tho Gila River, and including 
parts of Sections 19,20,21,28,29,30 of T4S, R 16 E, Qnd of Soc. 25 of 
T. 4 S, R. 15 E. 

Mine Workings.: Amt. & Cond! tion - The mine is operated through a main (No.3) sh,aft, 
908 ft. deep" and D. haulage tunnel connecting at tho 400 level of that 
shaft. Levels are oponed at approximately 100, 200, 300, 400, 635 and 
7?0 foet. Four other shafts help supply ventilation. A shaft was 
started for exploration cast of a major fault and roached a depth of 
518 ft •. Of a total of approximately 10 miles of VDrkings, about 40% is 
of actual or potent ial use. . 



(' 

Geology & Mineralization - Ore is contact metamorphic in ruther flnt limestone beds 
ncar the margin of intruded diorite prophyry. Beds arc 

from a tew feet to 68 feet thick with shale strata and porphyry sills 
botween. Ore has average width of 80 foet from prophyry contact with maximum. 
width of about 170 feet, and has unusual continuity and un~formity for long 
distances. Known thickness of over 1000 feet of Carboniferous nnd Devonian 
limestones. Of :)ver 10,000 ft. of contact, 4000.ft. explored. 

J~(; : Positive & Probable, Ore Dumps, Tailings. - 440,000 tons 3-" % copp)r. 
Reasonable expoctancy of 3,000,000 
tons and possibly much marc. 

Uil:e, Mill Equipmont & Flow Sheet - Mine: Hoists, compress ors, pumps, shops, etc. 
Mill! Bins, crushers, ball mills, flotation cells, 

thickener, filter plant; capacity 500 tons ~r day. 
Flow: Sheet: Oro through 400 haulage (storgge battery loco.) to mill or 

smelting ore bins. Smelting ore trucked 3/4 mi. to R.R. 
Mill ore crushed, floated; concentrates by gravity to filter 
plant at R.R. 

Road Conditions, Routo - Christmas is shown on Arizona road mops. Dirt road from 
Oracle Jct. is dusty, Dirt rond from Florence through Kelvin is 
good and little trav·:;led. Dirt road from Jct~ outsido Globe is 
O.K., little traveled, mountainous but with good grades. 

V1Flt0r .Supply - 30,000 guls. per day from Mine. Other needs from wells on company 
claims adjacent to. Gila R~ver. 

Brief History - Property located about 1880. 1883 until 1902 mlnlng on Indian 
reservation prohibited. 1902 to. 1907 Saddle l~o.untain Mining Co. smelted at the 
mine 113,322 tons avoraged 2.48% copper. 1908 to. 1925 Gila Copper Sulphide Co. 
was ov,rner, and from 1916 to 1921 - 410,810 tons averaging 2.81% cop)er were 
shippod ·to the Hayden smelter. 1925 to. date .presont owners in control and have 
shipi)ed 591,463 tons averaging 2.18% of which 321,075 tons ·avor~.ging 2.01% were 
milled in 1929 - 31. Total productio.n of record to Jun. 1, 1939 is 1,115,645 
tons with net yield of 45,218;268 Ibs. of copper. Practically all ~f this ore 
came from above 'tho 400 level. . 

Special Problems, RepJrts Filed - Statomem.t regarding certain conditions and 
prospects of the Christmas Mine. 
Appraisal b~ Georgo A. Packard, Mining Engineer, Boston, Mass. 
RepJrts by Guy N. Bjorge; Harrison Schmitt; Burch, Cactani and 
Hershey; and others arc available. 

R~marks' - Tho compe.ny in 1936 was Rblo to. financo dewatering, rotimbering No.3 
shaft, and general reconditioning. It has not boen abloto finance work 
necessary for extraction of mill tonnage of tljo higher grade, botter than 
3%, o.ro dil:;lCovered in the lowor lovels prior to shut down in 1931. The 
Co~pany is Gconfidentthat with such finrolqing it can produce copper under 
present conditions for 8~ per lb. 

If property: for salo: Pri ce , terms and address to negotiate - Address: 
Christmas 'Copper Corp. 
Beverly Farms, Mass. 

SIGNED - F. P. I\i:night, Jr., Vice-Pres. 



. 
DEt"'ARTMENT OF MINERAL RESOURCES 

. STATE OF ARIZONA 

OWNERS MINE REPORT 

Date July 10, 1939. 

Mirte.,' ,Christmas. t--' 

District Banne r . Location Gila C oun ty, Ar iz ona on 
state Highway ?7, 9 miles 
north of Winkelman. Former name Christmas 

qwner JChristmas Copper Corporation 

Op'erator", Above 400 leve l' leased to 

Address Beverly Farms, Mass. 

Address Christmas, "via Winkelman, Ariz. 
'i Ie. B. Hanraty. 

President' Jf. P. Knight ~~ Vice-Pres. ~n charge: 
F. P. Kn l.ght, Jr. 

Mine>Supt. C. B.. Hanra ty Mill Supt. . S. Kn ight 
l. . .. " .... ~/ 

Prihcipal,'~e~als Copper, gold,' s i Ive 1" • Men E~ployed 30 

Producti8ri Rate Capacity 500 tons per day,:' Mill: Type & Cap. Flotation'. 500 tons. 
Present lease 90 n n Ii. 

Power: Amt. & Type 1800 H. P. 4 Benz, Diesels ,.' 

Operations: Present Lessee limited to 100 tons per day of lime, fluxing ore for 
", the Hayden smelter. Company doing small amo1IDt' of' development at the 
,770 ,level; also supplying capacity output of power to the, San Carlos 
Irrigation Project. 

C{i:Op'e:rations Planned Additional capitalo being sought, with which to open up 
~. -,,'the higher grade ore in the lower levels and resume profitable 

, :'lmil1 operation and production of concentrates. 

Number:Claims, Title, etc., 37 Patented - 553 acres. 
45 Unpatented 

1\ r i 

1 OWned by Christmas Copper Corporation. 
~\ 

\ ". . The Christmas propej~tyis 103 miles east, of Phoeni.;c 
pe~cnption: Topog. & Geog. ,and 78 miles n01"th of 'llucs on. It covers a valley on the 

"east slope aJ.?-d at the south·end of' the Dripping. Spring Mounta~s,ter­
minating to the east at the mouth of the valley, at the Gila River; and 
ineluding,parts,o,f Sect,ions 19,20,21,28,29,;30 ofT4S, R 16 E, and of 
Sec. 25 of T 4 S, R 15 E. 

The mine is ope rat. ed through a main (No 3) shaft 
Mine Workings: Amt. & Condition 908 feet • , deep, and a haulage t'tmnel connecting at 

the 400 level of that shaft. levels are opened at approximately 100, 
200, 300, 400, 635 and 770 feet. Four other shafts help supply 
ventilation. A shaft was started for exploration east of a major 
fault and reached a depth of 518 feet. Of a total of approximately 
10 miles of workings, about 40;0 is of actual or potential use. 

(over) 



Ore is contact'metamorphicm rather flat limestone beds 
Geology & Mineralization near the margin of intruded diorite porphyry. Beds are 

from a few feet tom68 feet' thick with shale strata and porphyry sills 
be'tween. Ore has average width of 80 feet from porphyry contact with 
maximum vlidth of about 1'70 feet, and has unusual continuity and v.nifomity 
for long distances. I{nown thickness of over 1000 feet of Carboniferous 
and Devonian limestones. Of ovar 10,000 ft. of contact, 4000 ft explored. 

Ore: Positive & Probable, Ore Dumps, Tailings 

440,000 tons 3+ % copper. 
Reasonable expectancy of 3,000,000 tons and possibly much more. 

", Mine: Hoists, compressors, pumps, shops,' etc. 
Mine, Mill Equiplnent & Flow Sheet suffic ient for produu-t ion of 700 tons per day. 

Mill: Bins, crushers', ball, mills, flotation cells, thickener, filter 
plant; capacity 500 tons per day. 

Flow .Sheet: Ore' through 400 haulage (storage battery loco.) ,to mill or 
smelting ore bins. Smelting ore trucked! mi. to R.R. Mill are 
crushed, 'floated; concentrates by gl'lavity to filter plant at R.R. 

Road-£onditions, Route ----~-----=-------

Christmas is shown 9n Arizona road maps., Dirt ,road from 01"aacle Jet. is 
dusty. Dirt road from Plorence through Kelvin is good and little 
travelled. Dirt road from Jct. outside Globe is O.K., little 

Water Supply 

travelled, mountairious but with good grades. . 

30, 000 -gals. per a:ay from Mine. 6tfier neens from we IIs .... O'il­
Company claims adjacent to Gila River. 

Property located about 1880 .. 1883 until 1902 mining: on Indianj 
reservation prohibited. 1902 to 190'7 Sadd1e~'lVIottntain Mining Co~ smelted 
at the mine 113,322 tons averagi.ng 2.48% copper. 1908 to 1925 Gila "Copper 

Brief History Sulphide Co. was owner, and from 1916 to 1921 410,810 tons averag­
ing 2.81% copper were shipped to the Hayq.en srneltel"'.. 1925 to date present 
owners in control and have shipped 591,463 tons averaging 2.18%, of which 
321,075 tons averaging 2.01% were milled in 1929 - 31. Total production 
of record to Jan.l,1939 is 1,-115~645 tons with net yield of 45,218,268 Ibs. 
of copper. Practically all of th~s ore came from above the 400 level. 

Speciar-Problems, Reports FlIed •. -

Remarks 

statement Regarding Certain Conditions and Prospects of the 
Christmas Mine. 

Appraisal by George A. Packard, Mining Engineer ,Boston, Mass. 
Reports by Guy N. Bjorge; HarrisonScbmitt; Burch, Caetani and 

____ I~she'Y; and others are ava.ilable. . 
The Company ll~ 1936 was able to finance dewatering, retimberfng 

No.3 shaft, and general reconditioning. It has not been able to finance 
work necessary for extraction of mill tonnage of the higher grade, better 
than 3%, ore discovered in the lower levels prior to shut dowrl in 1931. 

. The Company is confident that with such financ'ing it; canpl"'oduce copper 
If property for sa]e:. Price, terms and address' to negotiate. unde r .. pre sen t c ond i Je ions for 8 ¢ pe r lb. 

Address Christmas, Copper Corp., Beverly Farms, Mass. 

Sig~ed __ 'L.c~~-. __________ :, ___ ,, ___ : __ . 
Usc additional sheets if necessary. '. ~~ ~~ ~" ':, .' 



.I 
. f.' .~ 

/ 

GEORGE A. PACKARD 
Mining Engineer 

50 Congress Street~ Boston, Mass., U. S. A.' 
Cable Address, Geopack, Boston 

APPRAISAL OF THE PROPERTY OF THE 

C H R 1ST MA S ................... -....- .........-....... -...---.... 

. GILA COUNTY, ARIZONA . 

. By George A. Packard 

October 1, 1934. 

This statement is based on a thorough 
examination by myself of the Christmas 
property above the 500-1evel made in 
1919" followed by a number of visits 
up to 19291 and on the reports of Guy 
Bjorge, geologist, and J. A. Thomas, 
superintendent, subsequent to that 
date. 



CHRIS'I'MAS COPPER COMPANY 
~-..... ---------...~-.--..-..--- ... -...---.:..::. 

A1J:FR£I§A1 
552.731 acres of patented land 

at (Government price) $5 per acre - - - - - _ $ 

Buildin~s, machinery, equipment, as per list and 
audJ.torts report, with depreciation allowance 

Development, not including abandoned and useless 
workings: 

Christmas; Hackberry~ Shamrock, and No.2· 
shafts - 670 ft. at ~50 a foot -- - - - $33,500. 
No. 3

1
and No. 4 shafts, . 

1426~ ft. at $100. a foot - - - - - - 142,650. 
Drifts, crosscuts and raises 

20,681 ft. at $8 a foot - - - - - - - - 1§§,448. 

Proven ore, as per report of J. A. Thomas of 
June 1931, including only the ore averaging 
3.18% copper on the 600 and 800 levels 
23,500 tons at $1. - - - - - - - - - - - - -

Total proven value - -

In addition to this, ba.sed on past production of 
5000 tons for each foot of thickness in favorable 
beds, there is indicateQ in the beds opened in 
drifts 604, 804, 8l9A and shaft, with a total thick­
ness of 88 feet, - 440,000 tons having a potential 
net value of $1. a ton - - - ... - - - u_ - - - -

2,763.65 

552,323.55 

341,598.00 

~.l.§.Q.Q.:. 00 

$920,185.20 

$440,000.00 

And as explained under the headings of Geology, and Ore 
Reserves, based on past production of 250 tons per foot 
of contact explored to date from beds aggregating only 
200 feet in thickness, there is in the remaining 6000 to 
10,000 feet of contact on both sides of the Christmas . 
Fault, and in the unexplored lower, elsewhere more fav­
orable, beds, a reasonable expectancy of 3,000,000 tons, 
and possibly much more ore of equal or higher grade~ 

Dated: Boston, Massachusetts 
October 1, 1934 Geo. A • .J:ackard 



GENERAL INFORMATION: ----- .~----

The Christmas Mine is 103 miles east of Phoenix, on 

the Arizona Eastern Railroad, and 10 miles from the Hayden 

Smelter of the American Smelting and Refining Company." It 

lies on the north bank of the Gila River. The main shaft is 

at an elevation of 3100 feet. From the bins at this shaft 

there is a wire-rope tramway 7300 feet long to the loading bins 

at the railroad 950 feet lower. 

The mine furnishes less than 30 gallons of water per' 

min., but water for milling purposes is obtained from wells 

near .the river. Timber, of which little is required, must 

be brought in from outside. Power has been developed by Diesel 

engines at the mine, but may be obtained in the futUre from the 

Coolidge Dam. During the last year of operation (l930-~l) 

three hundred men were employed at the property. The employees 

live near the mine where the Company owns more than one hundred 

buildings, including store, Club-house, school and dwellings, 
" 

with a water-supply system. 

~UIPMENT: 

The mine is equipped with a power plant having a 

total capacity of 1800 horse-power. There are hoists,com~ 

pressors, pumps, bins" a crusher, and sorting plant, and change 

house, all sufficient for a production of 700 t.ons per day, 

details of which are given in a list filed herewith. 

The tramway to the railroad has a capacity of 1000 

tons per 24 hours. There is a flotation mill built by the 

Southwestern Engineering Company in 1929, which treated an av-



erage of ,540 tons per day during the last year of operation. 

The property was originally located in 1883 and 

was operated by the Saddle Mountain Mining Company until 1907, 

the ore being smelted at the mine. They treated 113,322 

tons of ore averaging 2.45% copper. In 1909 it was taken 

over by the Gila Copper Sulphide Company. Up to the time of 

my examination in 1919 they, had shipped 300,389 tons averaging 

2.89% copper. From that time until work was suspended in 1921, 

and from the time of resumptlonin 1925 to the end of 1926, 

production was 161,667 tons. All of the Gila Company pro­

duction was, sold to the smelter at Hayden. At the end of 1926 

the property was acquired by the, Christmas Copper Company, which 

has produced 506,200 tons. Of this 321,075 tons was concen­

trated, the balance shipped direct to the smelter. The total 

production to date is reported as 1,081,578 tons, with a net 

yield of 45,,500,000 pounds of refined copper, after mill losses 

and smelter deductions. 

M~IfIOD AND ,CQq~S_OF O~J!:!,ATION: 

The mine is operated through a main shaft (Noo 3) 

90St feet deep, and a tunnel connecting at the 400 level of 

the same.' There are levels opened at approximately 100, 

200, 300, 400, 500, 600 and 800 feet. Four other shafts 

'help supply ventilation. A new shaft (No.4) is being sunk 



on the New York claim for the exploration of the ore bodies 

east of the fault referred to later, and for the development 

of the lower levels to the west. This has rea.ched a depth 

of 518 feet. Direct smelting ore is hoisted to the surface 

at No. 3 shaft and sent to the railroad bins over the tramway. 

Mill are is delivered through transfer raises to the No. 4 

level haulage-way. Ore from below that level is hoisted to 

the 300 and delivered to chutes to the 400. 

Mining costs, exclusive of depreciation and depletion 

for the last year of operation (May 1, 1930 to May 1, 1931) are 

reported as $2.047.per ton, distributed as shown on the attached 

sheet, page 16. 

Because of its lime and iron content, this ore has 

always been in demand for fluxing purposes at the smelter, and 

prior to 1929 all ore was direct smelted, a total of 651,000 tons. 

On this smelting ore the recent ral1road freight has been only 

31¢ per ton, the smelting charge 50¢ per ton, with a 75¢ bonus 

for the lime, but no credit for gold and silver. 

At present prices the value of these metals would be 42¢ a 

ton. These freight and smelting charges are remarkably 

favorable. 

The concentrates from the flotation mill are deliv­

ered through a pipe to a filtering plant at the railroad. 

After dewatering, they are shipped to the/smelter, in addition 

to the crude ore which the smelter continues to desire as a 

flux. Cost of delivering to the mill was 9¢, and milling 

55.2¢. The ratid of concentration varied from 14 tons to 1 

-.j' , 



up to 22 tons to 1. 

Based on the above costs, but with adjustment for 

present wages and gold and silver prices, the management pre­

sents an estimate, a copy of which is attached, of expected 

copper costs of 6.62¢1 per pound on ore of 3.18% grade, or of 

lO.4l¢ per pound on the are of 2% grade. The grade of 3.18% 

is the average of the lower levels; the 2% the grade antici­

pated in cleaning up that portion of the upper levels where 

the better ~re was pretty well removed by the American Smelting 

and Refining Company during the War. These figures are ex­

clusive of depreciation and depletion, but include credit for 

gold and silver. They also include credits for rent and 

store profits, without which they would be 6.9J.4¢ and lO.932¢. 

Depreciation charges bring them up to 6.969¢ and ll.03¢. 

As past work is reported as showing 24.3 tons of are 

obtained for each foot of development, the figure of $.196 for 

. development appears low. Apparently it shoutd be (at $8 per 

foot) $.329. This increases per ton costs to $3.987, in-­

eluding depreciation, and copper costs to 7.2l3¢ per pound on 

the 3.18% grade (assuming recovery of 55 lbs. per ton) and 

11.4.56¢ on the 2% grade of ore. With the price of copper at 

9¢, the ore on the lower levels would net v~ry close to $1 per 

ton at these figures. 

GEOLQQY AN~_ORE OCCURRENCE: 

A good general .idea of the surface geology 1s given 

by the accompanying property map, and with much more detail for 

the west half of the property on Bjorgets "Geologic Surface Map" 

of 1929. These and the two projections showexcellently.how 



the ore occurs in rather flat limestone beds near the margin o~ 

intruded diorite porphyry. 

3 to 4 feet up to 68 feet. 

These beds vary in thickness from 

Each bed has local variations. 

Between them are shale strata and porphyry sills. Near the 

porphyry the limestone is partly altered to garnet, and it is 

· n 

this g.arnetized limestone which makes the ore.. Beyond the com­

mercial ore, the limestone is more generally changed to a coarsely 

crystalline marble. 

The ore has an average width of probably 80 feet from 

the contact with the porphyry, though in places it extends as 

much as 170 feet, as indicated by the dotted line marked 

"Limit of Stoping" on Bjorge's map. It has been found, in 

the favorable beds, along the greater portion of the contact 

insofar as exploration has gone, approximately 4000 feet. 

The red line on the property map shows the extent of ore­

bearing contact opened to date. 

In many places the shale has some copper, - up to 

3% in 809 drift on the 800 level. The diorite also carries 

copper, the average for the Number Four shaft and a diamond 

drill hole below it, a total depth of 1500 ~eet, being 0.4%. 

The copper occurs as a sulphide, principally 

chalcopyrite, with some bornite and chalcocite. Near the 

surface there is considerable oxide are, and in general there 

is more oxidation on the south of the porphyry than on the 

north. The ore is quite Uniform in composition. The average 

analysis for three years prior to my examination in 1919 was-



Gold .007 oz .. 
Silver .27 oz. 
Copper 2.62%. 
Lime 26.0 % 
Iron 18.1 % 
Insoluble 32.2 % 

The ore-bearing geological formations are the 

Pennsylvanian and Mississippian Limestones of the Lower 

Carboniferous, here called the Tornado Limestone, and. beneath 

these the Martin Limestone of the Devonian. All of these 
\ 

are favorable formations for copper deposits in the South­

west. The thickness of these limestones, as exposed in the 

nearby Tornado peak, was measured by Augustus Locke and Guy 

Bjorge in 1930, and the total (exclusive of the porphyry sills) 

was estimated at 1330 feet. They placed the lower limit of 

the mine openings, the shaft then being 850 feet deep, at near 

the top of the Martin Limestone. As all of the ore mined to 

date is from above the 500 level, it doubtless came from well 

above the bottom of the Tornado lime. In his report of June 

20, 1931 Bjorge states that most of it is from a thickness of 

125 feet on the south and 200 feet of limestones on the north 

side of the porphyry. As past production exceeds 1,000,000 

tons, this gives at least 5000 tons for each foot in thickness 

of favorable beds. 

On the maps will be noted a. line marked "Christmas 

Fault"; to the east of which the entire country has been dropped 

down, possibly 1000 feet or more, and in that part of the prop­

erty the ore must be sought at that depth. There is consider­

able minor faulting, as is shown in the accompanying projection 

of the work south of the porphyry. As correlated by Oscar 



Hershey, the Copper Knob bed on the south side is about 180 feet 

lower th~n the corresponding ,outcrop on the north side of the 

porphyry. If., as seems possible, this is the bed whi.ch has 

been termed the uJ Bed" in the stopes south of the ·porphyry, 

·it is at the lowest point 275 feet be~ow where it was quarried 

on the north side. All ·of the beds have a general easterly 

dip, commonly slight, occasionally up to 35° near faults or 

,the diori te. 

The accompanying prOjections showing the beds and 

stapes are for the most part fairly accurate sections through 

the main drifts, but to give a better idea of the continuity, 

the probable location of promising beds, and the effect of 

faulting, some workings have been projected which are a con­

siderable distance off the line of section. Two sections 

only accompany this report. The "Idealized West-East Pro­

jection South of No. 3 Shaft" gives a view of the ore-beds 

mined, and many of the stopes, on the south side of the por­

phyry. It is of especial value in showing the remarkable 

continuity of ore in these favorable beds for long distances. 

If the assumption is correct that the thick ore-body termed 

"Bed J1t in the stopes is the same as the Copper Knob in the 

old Christmas workings to the east, we have ore more than 40 

feet thick, and 40 to 150 feet wide, proven for considerably 

more than 2000 feet in this bed. Similarly tracing this 

through the "Northwest-Southeast PrOjection through No. # 3 

Shaft", we have an ore occurrence, broken by the porphyry in­

trusion, of Qv,e;r 500 feet to the point where this "Bed Jft was 

quarried in the early days. 
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No section along the north side of the porphyry has 

been prepared, and many of these old workings are caved, but 

the "Limi t of Stoplng" marked on the "Geologic Surface Maptt, 

shows a length here of over 1000 feet. 

Altogether, there is an aggregate length of contact 

opened of about 4000 feet. This gives an average yield per 

foot of contact from the beds mined to date of 250 tons. All 

of this is west of the Christmas Fault, a.nd there yet remains 

on this side many hundred feet to explore. The length of 

the contact to the east exceeds 6000 feet, and Bjorge reports 

on that side of the Christmas Fault there is more minera11za-

tion and a probability of more and better are. 

It will also be seen from the projections that, as 

previously stated, only a limited thickness at the top of the 

limestone has been mined. The next 150 feet of beds, under­

lying those which have been mined down to the 400 level, have 

not, so far as opened, proven as favorable for mineralization; 

but in the shaft and on the 600 and 800 levels, and in the 

1i ttle raising which has 8.0 far been done between them, other 

favorable beds have been opened. Reports on this work show, 

besides the beds on the 500,-

In Drift 601, a mineralized bed 10 feet thick was exposed & 

In Drift 604, underlying 601, a bed equal to the height 
of the drift and extending below it an unknown distance 
was cut. 

In Raise SlOA, just as work was stopped the bottom of 
a similar bed - possibly the same as~04 - was cut. 
If the same bed, it would be about 24 feet thick. 

, , 



In the 800 station, another bed, possibly the same as 
812 stope, irregular in ore occurrence, is reported. 

In 809 Drift - 801, 802, 811 etc. - a shale bed· 75 
feet thick, continuing 150 feet, carrying conSiderable 
copper, is mentioned in several of Thomas's reports. 

In 817 - 8l9A Raise, and 823 is a heavy sulphide bed 
28 feet thick. 

In No. 3 Shaft, the last 28i feet was in good ore, and 
the bottom of the bed not reaChed. 

Channel samples from the beds on these lower levels 

are reported to average 3.18% copper, and this figure has been 

used in estimates of future production. From Juno 6 to July 

. 8, 1931, a shipping test from these beds showed them to be 

"better than the average of all the ore produced" in the past 

and yielded as follows, as per smelter statements: 

Date, 19..t 'Tons LQopper 
1931 -

June 6 298 178 3.20 
June 10 299 108 3.35 
June 20 300 319 3.20 
June 27 301 383 3.50 
July 1 302 162 3.00 
July 8 303 '201 3.20 mr tons rv:-'3.27% 

Discussing the possibi1~;~j.es of the Tornado and 

Martin beds, Locke and Bjorge in their report of 1920 stated 

that: "Arguing from analogy to other districts of Arizona, the 

lower part should contain more ore". They specified con­

ditions at Globe, Bisbee and Superior to justify this opinion, 

which Bjorge repeated in 1929 when he said: "The remaining 

limestones should be more favorable for ore than that already 

developed." 
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QR~-BESERVES: 

Mr. Thomas's report for June 1931, at which time 

development work was stopped, shows 69,870 tons of "Proven 

Ore", and 60,700 tons of "Probable Ore", about 10,000 tons of 

each being classed as "Low Grade". The proven ore, I am 

told, is that which can be broken by one more round of blas­

ting in the existing stope faces, a most conservative estimate. 

Obviously" th.E? probable ore would be simply that which could 

be obtained from a second round. While a little are has been 

shipped since that time, apparently the ore conditions remain 

about the same. 

No statement of the copper content of this ore is 

given, and in making my appraisal I have considered as proven 

only his tonnage on the 600 and 800 levels which has been 

channel sampled, and the result of 3.18% copper confirmed by 

shipment to the smelter of 1351 tons (page 11). As stated 

on page 6 this will now yield almost exactly $1 per ton 

profit. To this I have added, as ore indi£§~ in these 

same beds, based on past production per foot of bed thick­

ness, (page 8), 440,000 tons of the same value. 

Records show that there has never been any very 

large tonnage of are actually proven on this property, but 

the continuity of the ore beds, as shown in the projections, 

while somewhat broken by faults and porphyry tongues, has 

justified estimates of practically proven and probable ore 

reserves, based on comparatively limited areas only partially 

blocked out. 
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Thus in 1919 I estimated, in beds then exposed near 

the shaft above the 400 level, practically proven and probable 

ore equal to 770,000 tons. At that time the ore to the 

north of the porphyry above this level had been fairly well 

~ined out; but very little ore had been extracted on the south 

side~ though beds H, I, J and K, ~hown on the accompanying sec­

tion, had been opened~ The production since then, up to date, 

has been 715,413 tons in this area, and the last mine reports 

show 75,000 tons proven and probable ore available in these 

bed8, with portions of the contact in the upper horizon not 

fully explored. 

In view of the continuity of these upper beds, as 

since proven and mined to the east, it is most probable that 

the beds below them already opened and mined to the northwest, 

as shown in the projection throu.gh the Noo 3 shaft, will also 

be found to the east on the 600 and 800, and below, and yield 

about the quantity estimated. The approximate elevation 

at which these beds should occur 1s shown in the section. 

No further tonnage estimate for specific beds had 

been made, but "Possible Ore" I estimated in 1919 at 3,000,000 

tons, with the provision that it mighteaeily be doubled if 

ore continues along the numerous porphyry tongues. This 

figure was based on the fact that only about one-fourth of the 

conta~t had been explored, and probably little more than half 

of the favorable beds. 

Below the beds already opened are those more favor­

able limestones referred to under Geology (page 12). More 



r"9cGutly (1932) the· property was vis1 ted by Mr. Harrison Schmi tt, 

a competent geologist, well known and experienced in the South­

west. His opinion was expres~ed as follows: 

ttJudging from the stratigraphic section 
at Superior and other places in the 
Southwest .the beds of alternating shale 
and limestone at Christmas, which con­
tain the ore previously mined, areproba­
bly Pennsylvanian in age (upper Tornado) 
and the massive Mississippia.n limestone 
(lower Tornado) and Devonian shale (see 
U.S~G.S. Bull. 771, p 8) are below. 
The Mississippian limestone is in general 
the most favorable ore-bearing bed in the 
Southwest, but there ma.y be only 500 
feet of it at Christmaso 

It is my belief that the contact­
Metamorphic type of mineralization 
which,gave rise to the ore bodies pre­
viously mined has a good chance of ex­
tending downward along the boundaries 
of the diorite and if the Mississippian 
Limestone is below the present workings 
possibilities are good for are bodies 
larger than those formerly mined." 

In view of the past production of 250 tons per foot 

of' contact and 5000 tons for each foot in thickness of the 

upper favorable beds, and with these most favorable beds un­

opened west of the Christmas Fault, a considerable length of 

contact unexplored on that side, and the entire thickness of 

Carboniferous and Devonian limestones yet to be developed 

along 6000 feet of contact east of the fault, 3,000,000 tons 

of possible ore continues to appear extremely reasonable. 

Dated: Boston, Massachusetts 

October 1, 1934 

Respectfully submitted, 

QQQ.!. A. Packa'!:Q 
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QIJRISTMAS MIN~ 

Actual Costs of Mining and Milling 
for Last Twelve Months' Operation of Concentrator 

May 1, 1930 to May 1, 1931 

tons mined 219,782 

tons milled 189,'382 

Dry tons shipped crude 30,400 

~QTA!! PER DRY TON 

Ore extraction $351,211.64 $1.597 

Development 43,077.27 11196 

Pumping 2,417.60 .011 

Assaying 6,373.68 .029 

Aerial tramway 7,252.81 .033 

Mine office 9,670.41 .044 

General 29,958.18 .137 

TOTAL MINING $449,961.59 $2.047 

Haulage to mill 10,360.75 .047 

Haulage drift amortization 9,469.10 .043 

Milling 121,224.56 .552 

TOTAL MINING AND MILLING 591,016.00 2.689 

Credits, Rents, Store Profits, etc. ~861.28 --d§.£ 

Net OPERA'l1ING COST $555,154.72 $2.526 

Eastern expense 7.,2409.88 .034 

TOTAL (before depreciation) $562,564.60 $2.560 

Depreciation _~22533.53 .193 

!Qtal ~60,5 2Qg8 .13 19.75~ --



CHRISTMAS MINE 

Estimated Present Cost of Producing Copper 
Based on Actual Costs for Last Year of Operation. 

With 3.18% Ore 
P~r dry ton Per lb. cORper 

Ore extraction 
Development 
Pumping 
Assaying 
Aerial tramway 
Mine office 
General 

TOTAL MINING 

Haulage to mill 
Haulage drift amortization 
Milling 

TOTAL MINING AND MILLING 

Credits, Rents, Store 
Profits, etc. 

Less adjustment of wages to 
35¢ and 40¢ base rates for 
labor 

TOTAL 

Eastern expense 

Freight to smelter 
Smelting 
~re1ght East, refining & 

selling 
TOTAL 

Less credit for gold and 
silver 

TOXAL(before depreciation) 

Depreciation 

$1.597 
.196 
.011 
.029 
.033 
.044 
.137 

$2.047 

.047 

.043 

.552 

$2.689 

.163 
$2.526 

.131 

$2.39~ 

.034 ' 
~2.429 

.141 

.138 

1.3ag 
$4.090 

.429 
i3:"661 

. 192 
,$3.854 

2.889¢ 
.354 
.019 
.052 
.059 
.079 

_.248 

3.701¢ 

.085 

.078 

.998 

4.862¢ 

.294 
4.568¢ 

~1 

4.331¢ 

.061 
4.392¢ 

.255 

.250 

2.500 
7.396¢ 

.776 
6:62o¢ 
_.34Jt 

6.969¢ 

With 2.02% Ore 
~lb. cOJ1J1.§.£ 

5.126¢ 
.628 
.035 
.09,3 
.105 

.• 141 
-!,.438 

6'.566¢ 

.151 

.138 
1.771 

8.626¢ 

.522 
8.104¢ 

.420 

7.684¢ 

· .109 
7.793¢ 

.400 

.493 

2.500 
11.186¢ 

.776 
10.410¢ 

.620 

11.030¢ 
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STATE OF ARIZONA 

DEPARTMENT OF MINERAL RESOURCES 
MINERAL BUILDING. FAIRGROUNDS 

PHOENIX 7. ARIZONA 

~lO 

Hr. Georg0 Pitt:man, PublicUltin'ftS Kditor 
Kennecott Copper Corporation 
R!1)" Minas Divls1.on 
HEl.yden, Ari-aoR8 

Deat' Mr. Pi. t!:man : 

1 b junior to the clece4le4 Frank Knight who ws prelidel'lt of ~:l.l1eral 
Products Co. 'fhen in 192' it acquired a controllina interest fR~kr18tmas prop! 
~~ Be., not, however. the founder of the community 
of Chrlltmal .e meatio'fted in YOUI' letter 'Of June 28t.h. 

YOtl p1l'obably haveU. S. Ge('Jlt'3ical Survey Bull$t.int Nos. 771 and 1021 ... 1 
wh1eheover history to 1941. t.f n~'t ~ .le C4n photocopy the pages for 

,/ 

r":';:'~"""-'''''"''-' .<'~:" / ... ;. 
1 Mufe tell you when the eotl'tmunity o'f .. ~hr18tN~,..\,ae founded. It pro­
bably was a mininl cap about U~S2 'fhen 'Dt';-~38ities Douglas acriuireci 
the original Tweed claims 11 sat up two small water-jaeltetad furnace. and 
$ma 1 ted 8011$ old. cU. zed ore .. 

• 
'~obably very few lived the1l'efrQm 1884 to 1902 when the area was restored 
from San Carlos Indian l.;senation to public: dorMi.n and to mining. 'fbe 
Chrietu8 poet office we G8ubl1.shed Junl$ 17 ~ 19.5 and went cut on 
March 30. 199'_ 

Mr. lar~ Hamilton. tomer v{cti!I"'presidMt of Maw 'fork Trust Capany. 
took" aampliftS job at Ch'ff.lt.mfi' in 1906-7 after leaving school. He 
told me that th.re we~e about l~OOO 'fOrking tb·I?,!"~1i inclut'U .. ng thole 
working on the railroad gradine~ 

D184ppotntment Valley, or Creek. im tll. lower (lllQ of Dripping Springs 
wash and antedate. the latter name. aceordinlii to Bam .. J Arizona Plaee 
Narnas. which says aou~ke called it 80 as Eu,u:ll;' as 1873. 

I can f t tell you who was wi tit Mt'. Jameson on the d4er hunt:J but it 
probably as an Asareo man II> S. II.. Shftt'retan wae eupe-rintend.ent at the 
t~. Julius ~rtt.ehnttt. 4iractor Mount lea Mine,~ Ltd., P. O. Box 
1433 T GPO Brisbane, Queens, Australia was in ct~~Be in this region 
aftd wight remaber the story. I don' t know Witlli.!ll:'fJ) lth" fI Sberman 11. t f 
living. 



Page 2 
Mr 0 It: tman 
JuJ.y 8 I) 1963 

Mir.lilWllll.' , 
. ..-",' ',:~ . ~ : .. -

!h..are hav$ beer! articlQs Oli Cln:tstmao and my brotber S4m may haV0 Olle 

O~ more. A copy of this i$ goina to him and I'm sur~ h@ will be glad 
to h$lp if he can. Uo .. at Cbr18btUlS looler than 1. (}.).O artil::;le 
a.ppe~n:ed in the ArizeulQi aepublic is,ue of DecenIDGr 24, 1930.., Anotha'l' 
waa i.n t:he A .... laolU\ Dally St4t' of December 2l. 1962., and. Bart Fireman had 
a Itt.u:y about an old trunk in the Gazette of March 19. 19580 ./f.:Cd,'(""( 'h·,{.·"C ..... 

K~ Cool$y~ StatQ Libta~ian ia & reference fam11i4r to you and bur f11e. 
havil ir}.fonaati(u~a on Chrisl;m$.G" 

Rap 

cc t Sam lnigbt 
4337 East 5th Street 
Tucson 

Yours vety truly, 

l?RANK p. KNIGHT. 
Dir$ctot'. 



~ :., 

OHRISTMAS COPPER CORPORATION 
OURISTMAS. VIA WINKELMAN 

ARIZONA 

November 21, 1946 

Mr. Cha's. H. Dunfling, Director, 
Department of Mineral Resources, 
304 Home Builder.s Bldg., 
Phoenix, Arizona. 

Dear Sir: 

Herewith is the information requested in your 

letter of November 7th. 

We will be glad to coope rate furthrer in connection 

with your proposed efforts to have metal premiums con-

tinued. 

Yours very truly, 

Christmas Copper Corporation 

~;( /; /~~7U It 
VIce President 

FPKJr-HB 



Christmas Copper Corporation, Owner 
NAME OF COMPANY Sam Knight Mining Lease, Inc., Lessee 

NAME OF MINE Christmas 

(1) Production - Janua.ry 1st to June 30, 1946, lnclusi vee 

(2 ) 

Producers shipping ore direct to smelters or 'to custom mills use 
Column No.1; producers operating their own mill use Column No.2. 

COLUMN NO.1 COLUMN NO.2 

Tons % Cu % Pb % Zn Tons % eu % Pb % Zn 

,Crude Ore 9717 1.92 -0- -o~ Copper Cone. -0-
Lead Conc. -6-
Zinc Cone. -0-

\ 
Average Price Received for Metals in Above Production 

This to be the total of the ceiling'price plus premiums. 

Copper . 26, ?75 (/lb. C'Qlft:Q. Valley as base 

(3) What do you estimate your production wOlild have been, January 1st 
to June 30, 1946, if the metal price had been: ' 

Ou 14, 3/8¢,/lb. Conn. Valley; Lead S.25i/lb. N. Y.; Zinc 8.25t/lb East 
, St. Loui's (with no premiums) 

COJ.JUMN NO. 1 COI.JUMN NO. 2 

Crud.e Ore None Tons Copper Cone. None Tons 

(4) What do you estimate your production would have been, January 1st 
to June 30, 1946; if the metal prices had been: 

Cu l6i/Tb. Conn. Valley; Lead ll¢/lbe N.Y.; Ztnc 9.50~/lb. East 
st. Louis (with no premiums) 

COLUMN NO.1 

Crude Ore None Tons 

COLUMN NO. 2 

Copper Cone. 
Lead Cone. 
Zinc. Conc. 

None 
It 

It 

Tons 
Tons 
Tons 

(5) If a metal Conservation Price Plan, similar to the present Premium 
Price Plan, were made permanant J'or at least fiv~ years, 

(a) WhEtt would your yearly production or ore or concentrates be: 
Average of over 50,000 tons of ore 

(b) 'Nould such a pran cause you £'0· expand your explol""ation­
development program? If so, how much? 

Yes. At least triple it . . 
(c) What e1'1'ect would such a plan have in increasing your ore 

reserves? 
,Should substantially increase them. 
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(5) (d) In view of low tariffs, how would such a plan promote a 
healthy mining industry? 

This country needs nevl'dl-le bodies of copper, lead 8.ndzl.nc.' 

Their discovery can only result from expenditure of large amounts 

of time and money. On the premise that where there's smoke there's 

fire, sma.ll mines, and larger nines that are marginal or even sub­

marginal, are the best prospects.' Large mines develop from small 

mines. 

During the period from 1942 to date, metal premiums have al-

lowed mines to be reopened, but, because of manpower shortage and 

inefficiency, most mines have been unabl~ to maintain adequate 

development and exploration work. It is just that premiums be con-

tinued to repalr the deficiency_ 

. But perhaps the principal reason for continuation of. premiums 

is to prevent wide-spread shut-down of mines that cannot operate 

under present inflated costs without prerrd.ums. Cessation of premiums 

in 1946 resulted in widespread shut-downs, although mostly on a 

stand-by basiS because premium restOllation was anticipated. 

The cost of reopening a. mine that has shut down is very high, 

and. in many ca.ses prohibitlve. 'l'he loss to the country's ore re-

serves if premiums are not continued through a readjustment period, 

and beyond if necessary, 'will be great. 

Furthermore, many mines now are looking ahead only to June, 1947. 

If there were assurance of premiums for another five years, there 

would be incentive to plan for development, exploration and expansion. 

Known ore bodies which require say a year's development work in-

cluding perhaps shaft sinking, might be opened up with some assurance 

of a profitable period. to warrant the capital outlay. In some cases, 



.... ~-

such new ore would carry more metal than expected and insure future 

operation without premiums. 

The Christm.as Mine has produced 1,325,000 tons of ore containing 

63,335,000 pounds of copper. Several million more tons of ore of 

better gra.de are estimated by reliable engineers to be geologically 

probable. The owner believes that unless new capital becomes inter­

ested in the mine, it will shut down if premiums are discontinued 

in 1947. The shut-down would involve flood;tng of important work1.ngs 

and the probable end of a mine that potentially is an important asset. 

Continuance of premiums for another five years would offer .excellent 

opportunity to put the mine on its feet as a continuing asset rather 

than a probable dead loss. It is altogether likely that many other 

mines have a similar picture. 

Huge sums of money will be required. to find and develop metal 

reserves for the start of the coming century. It is doubtful that 

private ca.pital will make the venture before dangerous scarcity 

forces meta.l prices to soar. Should tb.e government be forced to 

step in before such scarCity, it would find that loss of present 

developing mines through early premium stoppage would be far more 

costly than to keep them developing by continuance of premiums. 

Prem.iums should be continued as needed as long as a property 

is developing and Worthy. 



OFFICE O~ ... WAR 1Y10BILIZATION AND REOONVERSION 

It-Jashington, D. O. 

Mr. FratUt P. Knight. Jr., President 
Sam Knight Mining Lease, Inc. 
Christmas, Arizona 

Dear lvIr. Knight. 

April 8,1947 

, ,Your appl1ca tion for an Explora t1onPremium., da dFebruary 22, 
1947 'has been revlew$d. a.nd the ro~lowing liretQ.iuril. has bee ~ saigned, 

Ef£act1v$ October 1, 1946 
to not later than June 30, 1947 
Total P~emium not to exoeed $34,327 

CORset 

4.S¢ 

Amortization of equipment Ma.roh 1 to De. • • • * ,$' 1,170 
Dewaterine;, and repairing shaft" estimate 6.23~7 
Sinking shaft 20 feet, eS'timat if..... ..... ••• '. •. 2,;00 
Cutting sho.ft station, est:L ~.t ' ................. '. 7,000 
Drifting ~nd cross", eu" t,',t1ng~ 0, ' " " £e,' t ~st~ t, ad It, • • .. • .. *, •• 17 t$:2Q 

Total Reco n nded.em1um.. • • 0 .. • • • .. • • • $34,.327 
I 

The rais estima. te at $6,97; t 'Has denied as it .cannot be 
olassified as e ion work. ' 

You w I ple lSllote th~1.t your present limited exploration . 
premium of 1¢ pe" copper 1s ca.ncelled AP1"il 1, 1947. Please re-
turn the original gnment sheet to th1$ office" 

Pleas$.subm1t monthly reports Qon"Caining the 1nforma.tion as 
detailed under DEn_ page 4, ,01' your appliea t10n It Label these reports 
ftExplorat1ontt and your usual operating reports nMine" It, ' ' 

Very truly yours, 

C.O.H1ttendorf, Director 
Offioe of Premium Price Plan for Copper, Lead & Z.ino 

Room 2204, "Tempo Kft 

\, 



Ch:t~ist;mas r~lirla 
Project 14:19 

Gila County, Al'1lizona 

- Copper ~ 

Mr-ry 1944 

accrHH~ ;l,'b 1.1 ity IJ t\i1 11 mila SpUl~ of the 80uthern Pn(~lf1,c Hailroad CO~1-

nects tihe property with the Hayden S:melter, a unit of the [~,.mer1cf),n 

{!, 'Phe 1ef.tr M1n~rals Htilports of tl~e Buroau. of f~L"1.es 8. rae , isntJ.od by '~~ho 
Unit(!~d, ~~t~J.tes l)epf~r~tment of the Interior t;O g::rve $.ffic:lal OXpreS8J.on 
t.othe conclus:loIl.S roached ()n vn.:rious Inv0st1p~a,tions r01r.~tir!p: 1:,('; do ... 
rnostie rnineral$ ~ '1'hes~e rt:tports f;~re 'br::UH,c1 upoi-; t;he f.ield 'W()Y;:l(: of 'the 
Bureau. of Minr.Jff!! (;'U'1d upon dtltt-t made $.vail~lble to the T)0pn:rt~·:'lan.t i'rom. 
01;11er scnl:pces. lrhe primriry pur'pose t,)i" thim report 1ato T)j:'Aovid({~ 09-
sent i~l informat ion to the 'lfnlr a.t::\encias of t11~3 Un1t(~d ;:;t~t't<;H~ GOV~3rn.­
ynsnt s.nd to assi!Jt owners and. o'pe:r~~tors of' mlning pr()p0rti0~~ in the 
rrraoduct :lon of minJ?tT~f:!.ls vitril,l to tho prosecution of 1;116 1Nnl'?~ 

I 
/ 



194~31t 



:iilt~ by tht:ll H:~~~rv'Sy !~i.\.'ldll :In.ta~a$;li~~llt 1s t~}'7,fJOO t;Otl9- oi~ f;;~.!5 pe~r')ee.nt 1~opp~r. 

I~J::te oVEn:7-nJ.l t;otH,l mL~e r"e~H'~rvas ~·n:~~ (H;~t~bnut;~d tilt 132,000 t()f}.S c,:r. 2",;', 
grade 

pe:reant ccrpp6rlt These figures are based on a cut-off/of li% copper. 

'J'he I"{:~on~ ?1.n.dp11.1e'~1';'1 ·m~)thod. 1~ w(fl1 ~daptl..:;d to the €ttt:13,;lt(ie (':J.T. t;~~h(~ 

1':;H~·(,lsW'h.1eh d.ip l()o to t~ha stluthe':mat, Where~tl~l'i~ min() !'i.us bt,:::art lir.~ai:n.-

erOfrHJef$ the pt"ope:rt" :itt- bb.e vic1·l."rt-;r o.t' ;-;o.~:~ B~.:l;::;.ft 4. 

Bureau 
gl,l()l.lgh ()r(~ 11t;1.£-l \)Elell 1.'(ldi.Ct:ltk'F;; by /d1"il1.:Vtf!~ t~o .:Lnau:f~(j l1-a:)1,"';:TI(J.l. 



the' ~~OO Ql'1Q 1,OCOfoot levels,. the 1.1£'$0£ the mine \';fould be ·1:11,fitoria.l.lw 

ino're9.S€ld and 'the gl~QdG of the ore r!\iS0ct. Irhe P'I*EHHH1t mat;l'lod ()f !'ti,inl>+. 

ing would be unsuited. for the levels baltrtl 1';1\e' "7rrO level llnlasm the 

~~rea wnS thII)Qughly drained and the g~ottnd given ~\ Chfl1.nCe t~o ~'~Slt)tn~ On.~:, 

sUitable. 

The depth of the depos it hntl not been detarrnined b'u.t it i.s 

believed 't;hrat development 9,t d,apth may disclose l~esel~ves aqunl to or 

in excess of the. total. pr*oduet ien ot the mine to date. 

TIlTRODUCTION ' 
11 

An Engineer of the Bureau. of 'Wines vi.sited the Chris.t~p;!1a 

property .f.rom j\~~ay f~9th. t'hrough June 2nd'. j\' 1942, 1nvt~mtigating tb.e 

f~~~:Hf1b:i.11tY' of d.iamond d.1."ill1ng the ore deposit for the purpose oj:" 

inCTleas ill@; ore reserves. Q In his report!J he recommended the d.l:~111ing 

of' six holes,1 aggregat1ng'l,1{}5 fes't, iron! the '7'10, or bottom level 

lnvittltion*l for 'bids for a :minim:u .. n of 2,000 faet of ,drilling 

were se11.t out on /\ugust ~;).~ 194~3,. BI.ds \~lere open.ed on August 1 t-t, 1942 

and the OOl'ltract t:J;w~\rded to the [;Ol.lth\\fQst<;n:~:n 1)r1J.l!ng and D(:nl(.:llopnlt'3ni.,j 

~}, '706 feet. 

~oc,~tion a.:r~q f1"ec~a,sib1J~!t[ 

T'h~~ rnine 111 loon 'bod in the tl t . (,., "1 9J(' , sou .. /l.WEHJ ~l:rn .. C01'lner of ,·,1 9. vOUl1"t;y 



I;; 

I 

ffhe 'property 1$ id6~.4111 s1tUilt€~d fff~S !~*3gru~f1S trH.naportn t~,on 

eonnee'f;s tho p!i;opert;, with~htl H~~;Yf1.0n Srne1.tel!) ~ tEl Ul1,it of' th~ }\r.~1.e:r.;!ie~~u"t 

8tne.l·t1nt?; &~ ne:e1n:L~g OompanY1/! ~h,rppli~~s lf11"t~ OJ:}tflined e1thf+)'r ft~Or'l t':loh~) 

'alov-nt;1on of th.€: l~Hjlro,f~d spur, po"er house,. anr.t t~'b~~ndoned f:11t{:;;r ':;:,l;~nt 

is 2,050~ abc>ut 20 te~lt abov0 the tld.,,1e.oent n·lle. Riven:·. 

oo'ttonwood :l.S :fot'U1d Hlon~s the Gila HiverQ. ~(,he.re :ls no t irabe"r su1tHtbl~ 

for ln1n~ or 'building -purpOSk:1a. 



" l~~,ar, j~Ormerl':.r §t~~nera ted, a.t the pl~Opellt., by ~. eon'J.}i)tlny-owned 

140.0-1tW. D1eB€l:L-elet~t:pie 1natallation.~ racantly pu.!~ch,f:tg~~d by the r.rt;~j.i~n 

Serv.ice·, T)s'partment of the 111te:r.-itu.-:., is 1.10il drawn from the GQolif.lgfJ 'n~tm 

power 111:le wl:lieh (}l'aQ~HlOS the pr;('ipatlty iii the "Vieit11ty ot~ l~·Q. :3 ShfAft ~ 

Water fC)l') d(>mesti(~ Hl1d gal"H~~~11 C(t1"!i1" use is ~1)t!il.1n@d i'irOn1 tih0 l11 iS1(:l. While -

8Ul~:race build.11lga R'nd aq1l1'pr"J~nt on the property- 0011.s1.st ~)t Q 

100 tQ:n f1.1:f:.;\~r pl~lnt, a. 500.'to:o. .fl,01;f\rt;;l,on P7111, Oll-a wood.en an.a ene 

III 18B4~ th(~ oO!n.pa:ny 11tJt$ to'~~ca:td 1;0 au.t~I}er~d Optt;ra.tions bec.aus e th«) t;tr·a~l 

\VUS in~1de t.;he ~jiGin Oarlos' 1.nd.1an H~a·epvm.t1on. On Deceml.H9!,* ~:~2$1 1902, 

. . 
"11be Sadd.10 Mount~l i.n Mining Go;.'np~ny '~Vns f.oI~mad to ~'Jt,ld and. 

:-.'--:. 
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o're for 10 ye~:rirm ~ hut as tl (h'·:ru~1ti(~n of 1;l't€1 loan\!, we!ta to mnn~lf$e the 

P:i'~Op(lrflit" "il!it11 t'b.t) !1rum lHrrrow'ed >:~liS repf.l:ld~ ;~rhipments l):ag~Hl 1:n I:;abrua~" 

proce0d1ng~~ baQ9.uaa or df:;:f}~U.lt~lc1 bO'llds i:~nd Q new covporst1.on knov(tl as th,e 

Christma3 GQPpEn~ OO'rnphu'l1 Wras fQl*ro~j(l~ Oper~lt1otlO WErre resumed in 19~~@ 

~t1'1d oOlltinued litntil 19~3~~o Du,r~.llf?; this period ~ 5()O-ton c!lpaclty mill 

was btt11·t II m 1935 ... 36, t1l0 comps-l\Y W;~~.$ r'eorgtin~~reed fie 'the Ghr1etrfU~,S 

GOP}?0Jl Co:pport~t ion wider art::te16 "17B of the .Ba:(t~r'{tt'tcy J\ct a:nd the 

mille was r~rhSn$d l)11t W't~S f'oro~d to shut d.own flge, in, in MaT-'oh, 193&1 

bac~iuse Qf -the low prie(~ of (,~op.pel'. 

, In 1939 ~ \~~ i:th the $v:lvent, cd~ ti bet,te~ price an~l a favorable 
. r 

sfl1eltltlp; eO!l~act ~ o'P~n:~fatl()lla w~re :~eu$:nad '"O"'! la£u;41nf.~ tt\'ld in 1942 ~ 2 ,500 to 

trlle C.'f:~.ristmasMi.ila Pl~"H~lueGd 1,26e1r-~.l~~ tons ()f ore from 18~32 

to 194~;, (SiSl f3 {i.pperidL~ ~,~}, f~o'm which SO, Vtt32 ,114 P')t\llds of eoppE~r WtUJ 

reoovered h,r atriolt;;!ng. I~:j. the past, th(~ bulk ,t).~t ·the ,p~odl1ot1on came 

,t';ronl t~topes ~:Yn and~l:Hnta . the 4{)O levej2lt H~~OatUle o;t~ deplet ien1. of {n:--e 

:N~HlEl:P'\t$3, V(r)l:::? l1i~tle 1uork is 'b(ft1n€~ don9 ~ttpJ~esent' al'ov,{;~ this lev~lp 

the lmt~in de;valopmant af':eort being di'P(1oted. 'to the It)\~''(OJr levels" F,~oject 

tlr1.111'l1g fp.or~ the ?i(}O leVt)1. has 11101f~6~lf£Ut1)d the production life. of~ this 

UPt)0:;r levels and P:t'~t)hl~;;'b},y will tu!):nish 9u:Cf'1ciel1:t or(j;~ ~o mair11jt;.tin hho 

pr(JHl6':ilt prod.u.etj~ol1 !lIfrlte untilt11.e rfUH:l'lJVeS b$ing <ie,\;rolt;)pad below the 

400 Cfl.l1 be bl~cnlrnb.t frrto prod:tH~t:i.{)n. Until such t :bJ~e ttntil tht1 'mine is 



so:'ra 1neretH~e i:n, the cos t of: !nin1,n~~ Cal'l be expected. Du!,\1ng 1~)43; 

proo'tl.ction h~lS de01:1.n~dfro10 :),0"/5 ton~i in ~rQnu(.}:r'7f to l.,558 t;on,s '.l'l 

Y~;l'Iil!12A~ Jlt.lf"",~ ..,.4'0 'It,~Jl·'n~d. ,'\~~ 
"", Q'.: ~"'l{;;a..l. ..t..v~ .... f..;. ~P",.J..".w '. lIi.fJ,'1iJ.t 
UBI 1 . ab- ..r u t liM'. ;, 1'. 0' II. t. 11 au " 

ent parts of: tb.e mine, but the t~v~'rrage 8ng,lysis ,,,,111 oloe~ly ;B.pP"!~Of~Oh 

i;'he followLllgi 

si.11ea 
111me 
Altun~lla 
t~11var 
Sulfur 
fiold 
Iron 
Oopper 

• 23 
~, 

.002> 
11 

2.20 

pe~eent 
do~ 
til.C. 
do .. 
(~O(j 
()Jr • 

rj,o. 
Pere~nt 

:tQr electrolytic eatho(.les.. Ltune is p15.1li fo,r @.t the rat~) nt 10 C(H1ta pe:r 

un3;t over 15 pe}"e il,Uit'j limited ~Q t':r·e~tttH£ult· charge or!Hrl.50 per t,(,n;l which-

PEil"i d:r7 ttnl fOlll ~ach 1 o~n1.t i~;le~atJ.se 1n the quot~t1on'~'(')r egthodes t;)..bove 

11.1'/75 oerdlS per pound, u.p to iit l'tl!lxin'{'l1;;"'n base ehftrge ~)t f!:g .00 p'~r tOl'l, 

'rbe b~J.se cllsrge is $\180 suh;ie(~t to :lldjust1~!{~nt to compen£U]:b0 f~or ~'h!JJl:,~es 
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GEOLOGY 

General 

The Christmas copper dep.osit is e. typical contact metamorphic 

deposit being a replacement of favorable limestone beds adjacent to a 

dioritic intrusive. The generally accepted theory covering the ore 

genesis is that the diorite was intruded into the limestone in the form --
of a plug with attending diorite sills and dikes. The intrusion was 

accompanied by garnet1zation of favorable limesi;;one beds near the contact. 

This was followed by the mineralizfing ~hase with the eopper-bearing 

solutions permeat.1ng the garnetized, favorable limestones and deposit-
. 3' 

ing copper sulfides. 

The deposit as defined by mine worltdnes appears dn the shape of 

a semioval with the open side to the north east and the enclosure assumed 

to be diorite (figs. 3·&4). The eastern limit of the deposit is the 

Christmas fault whiehhas a general strike of .35°_ 40oW. and a dip of 

70o.80oNE. To the southwest the diorite fades out in a series of thinning 

dikes or fingers. 

The ore occur.m in the upper part of a series of Paleozoic 
. 41 

sediments which are overla1nby a thick. andesitic flow:- The sediments 

dip 10° to the southeast and outcrop prominently around t~e deposit. 

The center of the area is covered with a mantle of alluvium and there 

are few outcrops. 

'rhe Diorite 

The ihstrusive is a qua~tz-biotite-diorite of two age~, an 

early fine and a late coarse-grained phase. Some biotite.hornblende­

diorite has also been noted. In general the sills are fine-grained and 

are difficult to distinguish from the metamorphosed shales. Solution 

giAbstract from report by Harrison A. Schmitt. 
4' Federal Geological,· Survey preliminary report. 
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in th1ekntHl~' :f~o!n 6 inehe~ to 5 fe1~t" Ch:nlget ts alsO n.oted B.t thf.) eont~~ at Q 

'l'lha eopper contttHJt of t~he dio-w1tf9 ~.).na from 0.07 to 0 9 "15 per-

0100'1<::1. ~;{h0n exposed ·~~O trva air it d.i~~llntt'l:lt~~l'·~J t~s I'~'ipid.ly tt.nd reqtt1:r~(0S 

tirnberlng 1'0 11l0S·t e!t9t!)S'i!i Where alougb,lng o,f. the d.1(rr1te has ~'f"er\Ji!:Hi !,,!8.t,.X'~ow 



60 feet 11 but ~_~f~}'r.ull:)nl1y ore bod1a~l w 1 ... th:b'1 '~ha ~~1"1eg r:t:rt~ $f:)pn'rat$d by 

1~ielHtiv(~lv tW.l'llren ~Jt'i~nt~ or fJhale or shaly l1meat011s. 
, •• ~I' 

tiJ.'le fQllowing is $ tnmlltlltad s~H~t1on ·through trMl €.tbove 

~m.111t1o!1.ed 14 b~d s teJr.en I'rOtH the eo~al~t~ion ChftT't by the I~daral. 

32 t(iet of @ed1:m\9ft.ts 
i~40 :f3eda 
'f~eet 0. i' s'l$d1ments 
{)X-1SU B~ds feet 
10 t(tHft ()f sed1:ments 
ox l~ ~'d ~O· f·· ,,,.j,,- .:.) ,6('*: S. " It ~. ill ~ .. ""~ . " e@ (-j 

1;; f~)Gt or medimfi\tnte 
OX.~14 .Bed$ ~ ." ....... '.. 9 teat 
:3 f~E!tat of~ 5t:~d.1mG!!ts 
?J :ef~d.S fi ~ .IJI q .... ~. " .... 40 f'aet 
15 t~et ot Jmedlf1~nts 
60 Beds <:. • r; ...... " •• 20 teet 
15 ·fleet 0:1'" sed1:ments 
85 ls(~da ..... ~ ~ .... ".1.0 f'e~t 
gO '~:eet () f aei'11mentm 
~j(,)l:.mnjf Bod", lIr ot •• .... , feet 
4' f'(ist of aed 1mente 
f~OS Bed., t .. $I .... it • ., 9fefit 
6:'~~aa13 Z)ff eerliments 
f:~2%') Bael. ~ ~ ~ ., ~ \l' to __ .16 
$} f{~et ,;f :~edifn~llt$ 
235 Bed~._~.~~.*. , 
f.~ re~~t. ()f ~~rtdirnent;a 
fa!SO Bad~ ~ 4.·~ ...... 12 
5 ff'Hi.'t of sc~d1rnants 
Las Nov1Q •••• ~ ••• IO 

f~eet 

feat 

:eeet 

fee·t; 

thick 

'blliok 

t~h.101c 

th1ck 

thick 

th1cl-l: 

t;h1ck 

thick 

th1ek 

thick 

11 

':.phs limestone aXld sb.~~.lt) bae.ks 11'1 t:;he atopf.~9 and d1'~:l:fts st~,nd, 

well 3.:n a drained ~ar~~aa..o However, j.11 the 0.1(1 ~:~for~kinga a:nd. €H:H~\f1cd,~~~ 11'Y' 

1.n t1-'i.(H~e. tlllow1ng heavy ahear, t~he b~!tcl'$ tend 1;0 poal {'):er on 'b(Jlddine; 

r)lnn,as" l'h19 :tfS ~1,.pp.n:(J0Xl'tly 'the rEiH~ult ()f' mXp1)trlt~e frlnd n01j Chl.0 tiO 

i.'f! t;'h~l s'Ct)ping m~}}th,()d 'liouId 'be -required. 

,lore Oocu'x4;rS .. tlCe 
v~,~..",. •. ~.~ 



st~ono I) In tlie nff!l\ro~ zone ~:\lon~ tlle (:tOl1t';:lct the eh:1e,f lJi1nerr.~~1$ ~n'JE' 

m&l.gnetlt.e ~j.:ud ·PY1'lfjj;e~.tt TJeyond th:L9 fI to th~ lim.its ·of fl\iner~ll:t~~fttioJl, 

{;h,e li~H~,ston.e ~a ga:r1';lat1zed e..nd c(lnt~~1n~ vmr::ring 6iHf:Ol.U1l'tS of t~QP1~)'(;ifr 

rtt1Jlertl1iJ ~ '£he r~1n0!b~lizatj:on !~l~~~.d~)a ou'tw~,rd> into ~merble or llxlf~.ltart~() . 

. ;: ~u,;t~J-r'S r:H~·H"tr+e)11:1.1'1g 1('lom11~~at1on Qf the o~e Cfi?.:l'l. ha SllXml1arl 

up H~e. .f(d.lc¥~va~ (l)r.rht~ lo~:~),ti.o.n of the diori.'t;e; (2) the axi.atence 

c~f :r:'av'oralJle :I. :trnf!;fS'U;'llS ~t)ed.$; (!3) gsrnet1Zttt1on of these be1ds ~ . (4.:) thG 

ti.otllt~1ng (.";,;f' the f'E\\tora,ble ~ t;!,tlln1atj,~~ed b~~ds ~lllowll'lg the pe!~ .. i1~~d~1on 

up~~ri: t~h!g ~~.:Eten.t ot~ the f~:al~netizr.J\t1on ~nd. t~ha S11~a!iing~ ~:ehe $ttopo 

boun(l~rla~.1 do not eo:n.i"{):f't!t with th$ a.hove but ftrE) ,g;overned by grf:tde of 

01"(;1 fA r~1. th~fj ,na:::!"OVi bedtil! the stope "il@lght fs un1.f.ol~n, limited by th~3 

0verly:f..l'lg ~:tnd undf!'H:~1:y1r1g sl'\altl hecls. In t;.}:10 th.ie!~ b~1ds, such tlS t;he 
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V'I holes ~sott;l11.111g ~; 11 ;.~·~3V l."~~l·t ~ Th~e€! 110108 \-v'e:r~~ drilled f',:10fil th.e mtcpaa 

on the norhh side of. th.e ~100 leval~ Ore bOd.s ehown 'by th,(~~ta holes \~f.~re 

l;f},t'~t 33 ,rElet af;.HH1Y·4~d. 1.88 percellt oopp0:rwhlch wastha h1tf;;hf)::~~t :i.n tlhe 

h(')le. ~rhreeholi9a viera· dr~il.lad fl~om '~;he sur·fe.ee, OnEt o;f which a'hewerl 

four 
nU:rlli~~ 1930, ·i~he. Chr-~~f:ltnnas Ot)p'per Co~pol'at'on d:r~·.11ed/llOle$ 

xlgg1?egnting ~lpp:Po.1.::lnrultely ~1,OtiO f~~t~ Tll!ls d:r111ing 'fn~~ conf:l11led t€j 
u 

'!;he c(')tl'bI7belo\v t;b.e "7'10 level,ti most of' it 5.:1'1. t;he v1c:ta:lty ot tJo_ a 
sh!{t·t J '1f:tth 'hhe f2t~'tet~pt~.o:n of (Jl\e hole 'which W$$ d:r:l.llad f;rQtH ·the sur-

f·ac·enaf~r·1·1'o" 4: f21hatt" Moat of bhE) l'.}ecords of~ this d1?illLng he:~1e 

eit;he!~ beel']. lO;?rt or ViE)lle de~tt~oyed _ at the t1ms the eng,i11eerlng o,ff1oe 

/
!,lata . 

. hu!~nadfi Eow~)var, i"l"O:m ~l'nlilnble :l:t rrppa~J.rsthf~it the results cd~ t;1";,i.a 
;'Ot". 

ta, the Fed.erH1 Burom,u of M:tnas, drilled 13 holes nggregr~tir.q; 2 !l241fE~et '" 

The contr·fH~tQr rlrr:lv~)d on tba pr;oparty on 8-eptember 10,1 1942. Active 

drilling loegan ~:" t noon on ~:\epterrt11')ar~ 12) 1942. UPOl1 compl.et :lon of dl~~rnoi1.d 

drill hole 12 on M~Y 21, l.g4;:s~ 't;'h.i,s {~ontract Wt!l$ term111t~ted. On Sune lh 
~ r-"." 
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for tan ~d.d~.tl{)1i.nJ. n'linimum 1,000 feet of drilling. F'l'~om' ~run0 1'1,~ 1.~14:3 

to .J~lll1.1~Jry 18, 1944" 19 h61E'Js tots.11.n{s ~1,'105 r.(~et were oo:rnpleted und.er 

this corlt~tHlt It fI'he tott?ll d~~111()cl 'by the t\'!/o oontl'actora for the Bureau 

""ork!J B:t.ahop :t~aeO~lm~nldad, t~ 1x ho.l~s ~ aggl~Gg!~~t ing 1,185 feat to be drilled 

from the 1$'r70 level. ~.I~h~.s prcrp()aal \'0'9.1 (u:'-arried out with ti'he ex(}e.~pt 10n o.t~ 

hole 4~ which was not dl'}il1efi, and. w'1th the ~dc1,1t ion of d1nYilf.)nd drill 

11.010 '1'1 '%'11110h was drilled 'bo 8lt'pplellle!lt tll{w in.fomnatiol'l obtain~'}d :1.1'1 holo 

aop·pe1"°~ r~ll :zoneH ~u.speeted or- oa!-:rying more t'h,a,n ,0.50 p~!ireant copper 

v;are ti!gafly~(l (s~~¢,) AppendL"'t 1). l\. surnrnary of' ore rt;HH~rV{1S will be round 

Hole 1 (fig.8) \lTftlS drtlls£l 'Upwar4d ~~ t ~~n ~angle of 10° fl~J(.l:'~~ the 

west end c~~ f!.O{:) d.x~1ft f$ The bearing' of ,th1s b.ole is \'.T.. 300. W., depth 

st.()pes, it V.bH~ t;:~~,o\tgh'l~ t~h~\t Ol~E) rt"Light bOa :f,~c·und. on to the !'t!.1!)'th.east 

rH3fy-ond the diorite f:ing,f1r.' t}lf~.t cut ott the ore 111 tl'l€} 1i(13(~u}e:nt s'tope. 

"No :m1ne!'aliz~r'r;;lo:i1 or ~ln'Y CO~'lEH~q,U(rnc~::} WP,S sncourtf~ef1'ad i.n the tu,lt1 and 

no sHat1'l:::les 'tH1)l?e !3(inb 
<fi1' 
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results discouraged rtdd.itional ch'll5 . .l1ing in this a·rea. 

Hole ~3 (fig $ 10) ~ he~:1:r~1.llg. H. 4$l0re. t d1.p-550, clepth 14{; 41:5 :eS(.;lt; 

f:1.:ngert3 * l~ehe he-f~:(rl1:v n:~il~ar~11~!H~}d ~!7!3 bed dips tO~j;j!lIid. ti'11!~ bay ~~nd ttn(lle!~ 

8e}9 d.l:"~l.f"t • Ore :i:rrher.!$~H!\t.1Qn8·\i'i1$re anoo'Unte~ed b\~~t\"U::H!Hl 11 !Uld ~)6 ;e(~at 

minar::ll1zatlon, &'13 shov/nb"t dr~il1illg,.~xtend.eG~ to the dl.o:r:tta cc.fi:ltnet, 

(n"'ta blocks 'N£~ra as~n:uned ~1\a b€J5..ng 80 teet al.ong m.nd ~xtend.1ng 60 feet; 

W't~S ;eounrl in hole' ~~ _ Il:he w:tdt.h. of the s$d.:1.rnents wats aln.own .to be ~~bout 
~ 

136 t"ve~.)t, f/;.~~.f$netite ';~.nd. Py·:r"i,"t.-;Q wetr~~ tOl ... md in. most orclla oo\~e'SI i.:tll11.­

cating cJ..o~le proximity to t.!! ·d.io!~1te cont~t~t. 11b.e 'Pl"'~~U3en,1f8 of -t116 

bay. 

() .nnd. {)A (fig_ll) ~ 



1.6 

explOl-:ted b;{ h:01.t~ a. Or~~ wasinte~sected t~om '1.6 .feat to 28 feet, in­

d~.antillg 1.4()O ·eOl1.S o:f .;.)~Sl percerlt o('ppar.. At 42 teet, d,r111:1rlg '!JQssed 

il'~toeonlto.ot; : st)~uctu~t:) \:I1.th rni.naral1.~altion, 0,£ n~~gnetite ~~n.d py)'"#lte. Ij:he 

hole bottor.r~Gd i't.l d1ov1t(V <f~ih1ch WfAS iitss'luned. to f.)e the bott(ln'l. Ol~ e!\$tarn 

:!:1~or~ to t.}:21~ n~or~thw~st, 'flJ1.1it~h is the genaral,>dlp of the aafJt~rn bOl1nrlat7 

of' tlt(~ l)~y. 1iol(~' 8 'fISS drilled j~:rom ,'tIle sa,:~ne 10()~Kt,1on f:lS hole SA" 

'but Vif:H:' lost ,~?t n dt~pth of 75 t{t~et 'b@oiltt*le ot'Dadl-y bl~()ken ~1.1d. ea'v1rlg 
~., ~A ~ 

s.round.(Note: From. 13'7 to 146 feet sludges averaged 2.28 percent copper,,) 
1\ 

i~ldicnted Ol'~$ :r'a~~~e~vas., T"n:ls Vtf~}U3 the l~$t hol.e('lr1,ll~}!'j from the '770 

level. 

Hole B (xi'lg'k' 12)_ lOt)~~I·ted in ~':12E~ drift, 300 level, be(1n~ing N. 

d:l.p_I'?Oo, dap'th. f:~1i:~E3 felEnt, 'Ni:HS irl.tende-tl to p';!0Bpeot Lt!.~s :Novins bad 
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ttnprospeetef.:l4t 'J:'he ShfHU? erClrUc'turo ~~l f3hown :1Jl 630Annd. 51.2A s1jo'pes 
.~ 

is s<t:ron~~ ~nd ·b~H~tlUS.~ o..f~ trh~~ i11;t~l'lalty of the s11~)nr1ng it; \VQS thought 

probable that tthf(4l s>Hl.me ~ravor~t'tlle OOTid~:tj.ona f"or 'mineral:1.?,flt1o.n would 

e.xtend t.o ('lep·th li I"P"he 500 l0ve 1 fop. th~l ltlOlSt· part is :1.ns.cees ~~ :1ble III 

g}"le:t$.r 30naB. w"~rre li:n.ow.n fr.j(nt~ e;.-r.posu:ees c-nthe 4()() lave-llf. A ~rtud~1 of 

$'topa bQund!::~r:ias led -to tnfl eonelus~on th~:tt tho rt10st f'nv~''r~'bla point 

to j,:n:tt.)~eH~ot suppo~~ed or'e zon€t:s W!$U.il ftbQut .~}(l fai~t.!~?()m the di{n~j>ta 

1" .. ''1 ... t ..... , .. u,~ .... .::vll:!l....... ·~Who f, .. It!-I~'!i1I.:~.(J.),e", \·.r1dt'''' Yo ..... "'" -l..'h& tit~'~nl!"''''' ~-n i.·~h_1iJt.· s\··,.('i~· .. t,·~to-..u W'SlS fou.nd. .J~J.. _~. ~:!. \,:;,i ItIJ: ..:.. k~~-,) "i.!#, V \,"p1 ~\-'(Z:t~ ~7 .• ~ '.' . 4"',t.. t!.~ 'i,~~f .. ~· ~ 'Uw 1.-i ~1t.~Tt' ~..... ,,-.- F_~" ...... J;. 

Hola 10 (fig. 13) WfolS dl<~:i.lli)d .. i'rol'u 5~jOA stope, 400 lavel, 

l:)e~y.~:ng F. ~J5°.Xi;iI 11 ~:tip-67° ~ dept:tl 201 feet. '.I:he gvoUlld pan~trat€Jd by .. ; 
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(£his. ho.le was bndly Fh'"t)lrel'l.p .r~tsulti11~; . in POO!l co~a €tnd aludl~e :rtccovery. 

Of te1.1 ~H~nlplEH~ assa:y'cd. t:)nlJ" one oont$ln~1d. !::10:t"a than 1 pElrceni; ooppar 

( 1 ~ 23 :pe!~eent). 

Holes ·11 ~uld lf~" (fig. 1·4) WGlt1G d'.r1.11ed frcnn S;'$OA fltope4l Hole 

13. was intended to VlJ)l'*ify the loeatio!l t)i: t,ho !llor11~e int.'I\\lJ.s~lve nrAd 

ch~oked 'cha project ion w1:thin 6 teet.. :Hole 1.2 '1 bE~e/t'1ng 1~., 160 E '" ~ dip·. 

75() ,depth 2t:Y"'t :t"'0t:f";, \~'S.S t11iWr\ ilrilled ·to roughly' p~rallel.· 'hh,e eontact 

·ta'f:4S oor.u~ 1d.ared 1;0 ll~~.',e shown (;)r'e 1If i\tl?thel:1 0Xt,~1.ol;1at 1011 of th:t.s m:tnal'tal­

lz(1id. a :r~0~l j.$ bel.;t,eve(i ')!1f.1J1.~r~1:ntad. 

Ht)lee. l~)A, l~~X~, H.lld 130 (figs. 15, lG, 17, 18, 19) warba 

or 1.11ed f'ro~n r!1:1i5 dl~1!~t.. Uola 13A; beari11g r1. l~:;OE., dtt>.50o, dE:lpth 
I ~ 

:-232 teet.~ W~:l~~ n eon:t~ct ht)le na~d.ed. to v0xa1f'y' the loc~j,t1on o,r the 

teet, ~nd.1oat1ng 1,500 tons of ~~ g,lli p~trcent eOPI}eze. Utilizing the 

11'1i"ormai;1clll abtained from }tc,le is.?\., 13B W!Ul drilled ·with a b~1J\ring 
. 0 I D of H .. 151S., a dip of" .',3 and 'botton1:${'. at ~)54 foot. Ore zon.es w0ra 

fOUl1t'l f~r(nn l6t) to l~)O f'eet~ ~ 200 to ~:?05, O,11d i312 to 217 tGf:Jt.. rrh0 hole 

indit,ated 11~OOO' tonif1 ot«; £L.03 percant eop~'ul~.. Hole 13C p b(~ar1ng 

";1' ~r:(h:~ ~ Ji. st.:to ~" th "l·('i~..tt'l t .Il t d It t' . t 't t .t:~ tv ( .~1., u . ..&,p -vv , ~;t,ap ~.,_ ~)~:lIt'.r i ae !I was ;l.n ,an -·ac~ ... () prozpee t.fl~) (~r:?i.9!" .. 

w~r(l extel1.sion of the O~ 2,onea· sh,own in. the t\VO p'r0v'1ou.s ~M')le8. Ore 
252 feet, 255 to 

W,~~.tl ~rl"lO·Ol1ntel't~d. f"l?OJ:n F.!.f!" to 2a2 :i'\n0t ~ , . 237 :to/2'12' feet··O) ®.n,d~ ;'111 to 

~52S.5 f.at~ indlc~;ltj.ng l'7,~~·OO tons .o,t~ ~3t08 pe1"fcslltcOl'ypeY"'$ 

( 1 e; '1 (") 't '!~ it:" ':;!001";t :\ It l"1 n10 l' th Hole 14 figs.' 5,. 1;.;" ".,C} J fj ue~J.l.' ng !:'J ~.;) .t!Hli, t,4.1p ..... {~., , cap t;l~ 

30='3 feat ,WfiS dlQ illsl,1 f~roln thf.~ e~.,,(:\t~f3:r'Xl ~nl" ()f 5£-50£. stope rn1d f4ottgb.ly 
'" 

b..a.lt "Nay betvIG'en tha Ot.Jtrran 1101a 10 and the 'No. 13 1"1010 ~ Qre \'D.'(~ a:n,~ 

eount(~~r®fl j~l'ao;rn 80 to ~35 f~'et!l loS to 1.10 f~EHr~t it 127 to 1:'31 fEtet, 139 to 

164 :'f'0~:dj, ',16'7 to 17~; f('~Jet II 1"1'1'1 to 18~?' t~~et ~ and 192 to 202 feet? 
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Hol.e 1.SA (:t1&~.~10) W~l$ drj~lled lPl1th it bea.l'ing of !~, 180j~. J dip .... 

4S()!1 dept~h. }'1~;5 feet ~ Or0 \VslS fou~nd f'rom 181 bo 198 feat r;,:.nd frcnn Bl.l to 

i'J 1 ~ ",,'" .' t' ...) ~. ~"" " i\ ~ ~~fr~ to·· It!I .p. £:J ~,tl'\ I. ~ t t'9...... 
t.i- .~) J.ee ., ~~'4:.t!:~ ~ng t.;, vbv i#Ot.l~ OJ. III ~!H\CJv pt&roan,; copp~r o· .... le l'l€H~el"/es., 

Hola 1513 (.1"1~~!a 20), ~, VIBrtloa.l hole bottom¢ng at 250 ta{~t, was 

&1.so clril1.0d fron~ 41f~ ~j1H)pe {:tl'ld in.terseoted OIl¢t £vom. 1'11 to 20"; feet. 

ct~~a1gnad to loe(tta~ ore zonas ·in 01." nt)~·p acd,,1ve\vorl;;1ngs \v'h1el1 oould be 

op~l'led \lllt;11 !t minimllm o:f lCH~t t:htl$., 11b.e rea·arvl3s fidded b:~rt.h1g progra.m 

~'!e~0 ··e~tp()rJted tt~' be Jt»()lHtiv"ly :lEnn:al1 but~uffia:lellt 'to m~11tlt8irlpl~(iu.ot-

ion unl~11 r(~(£H~r.ves below 'l;ha 400 It;l)vel wereopel1ed and ready top m1111ng!il 

Hol" 1f5 (f3 .. g., gl) *' b~~f£\X*ing,tlUa n(n:~th~ dl;p plus 30° ~ depth 213 

while 1:;h~ StOr.H~H13 Otl t,he ;)(10 1~1V{~1 B.~Pf.·;' in the bot;.tom of the ~J l)ad ~Nj_th 

'bh,a r'A) .nnd t$6 bed~ bat;~1r~len t}:!6 tv:~o. levels unexplored 0xcapt ~~t !)olnts 
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~~1 to 40 fe~)t und trcun. 'la.5 to t:M3 te0t f ad,ding t.1,!;OO tone of 1~93 per­

eft1~t coppel'~ to tihs reserves. Prel:)arat :'t~ns for produotion from this are~ 

Holes l'tAj; 1'71" and 1'70 (f"1g.22), were drilled. from 4f~4A stope!) 

10 tEH?}t 'below the 300 l~~v$J. to ,prospeet the 50, 85, and' :fal'ltUlY beds. 

~Ih{t atopE)$ ~~n a.nd 1mxmad1~~:t&ly 1.ielow the 300 lavel a.t:th1s poirit are in 
,~ 

t'tt.t~ bot.t;O!n of the t1''bed. ,Uo1.a l'llf, fj ba:-'\r11lg U~ 2'1°W •• c.tip-50o, holed 

tLn. lnl'lcoess iblo interm~)diate' d'l~1ft" the locfJ,t icnl ot which had b~e:n il~ 

c1()oot J g:t n depth ot 35 feet and was ,~tbQlldone{l., Hole lJ"fC, bGar~ng dua 
, (:P 

north, dip-f'fO ; depth 105 feet, was pointad to pass 'under 'this i:o,ter-

TJitE)d:tata drift _ Ore r~V~iS t(l'lltld from 26 to 48 feet and frOM 65 to '74 f'eet, 

'~ddlng 4_500 'ton,s of 2.fS9 peroent copper to th>~ 0"'$ l""aaarV~lS. il:his 

:6trem. is ~11so bt.l3.n~~: opened by the lessee. Hole 1713, bearing S. '(SoW., 

d,lp-<l~OI.) g depth 101, '~'lf,£H) d.l'ill\-la. to explcn:a 'the possiblo ore beds beneai;h 
,.. 

:';00 1$\(01 i.~topl!lg to t~he ~r;ves>t. li,I~,) ore ,\Vf[t$ round. except 4 faet in 

botrto't'u of the sttope, which wars alsO cut by tha other 'i~\'o holes. 

uJ'u1tin.tl}(1 &~ ,f~a~t in tbe .flo,or' of t;he 424;.\, stope tld,ded 200 tons of 2.t,o 

lit'" '1' "I. 0 ': 'lOon :!.'\ 101''1; (£.1 t~n) i ,i. I:J d l. t ~,.., ,.~es .-Q 1\ It ,QLJ, EUl(l ~~V ,', 8. Ci:'i7 wara . X').'l.1E)1'1(t8,' '';0 p~ospac' 

utte!'l bf{~l()VI 458 tli~op$)1i' a~~Hrt; of t.;bE~ f"ault ft.)l'*r'1;i~~~ 'ijll0 w(lf!fb'arl1., bo'undary 

, 'The stOt1!l!HJ on. ~~tn.d H'bove 1';h0 HOO, lavel.axt,$nd a,orne distance 

o:r' 'the ~·)!:~,i:n [;tr~a of nl1nen."~11z8.t:ton vi1hich closaly follows tl'le maL."'), 



sou.th oont~i.ct zone 6 ~!:b.ia stt~~g.ested t;h~ t Q d1or1t~ d1ke m.ig~h1; exist south 

ot the limits (}f 240 $. tope !I whioh would explain t~he pr.es~nlee of tftilieral. 

able ~1.re~l bel.ow ;~:4,O stope oould, be eOl'ls.1deracl potential o!*e-b~!i.r.i1ng glaound. 

to test ·th~s pass 1b111ty, Ht')lo 19 (f'ig.24) beal"IJ1ng ('lu$ 8("".t11.; h.ox~,1f;ontal. 

depth 19{fj feet, >lln3.S dr11J.ed f':;lor~ 354: (trltt... Some rr.l.!neral1z~t·!Qn Wt;!i,S en­

cOWlterad at tl10 start of" tl19 hcJ~ebu.t OtlCausa of its locrn:t1011 f.t.!lO $potty 

ehtU:'8.cter WQS not oon·sld.erad O:f,·0~ The. hoj .. te .bott()med ~1tell,. past th~~ l111tits 

of the srtopes above ant:! fail~~d. to $hOw the presence ot diorite 1ft :[t may 

·be th~t·t the;,ftxul.t lir(i:U~ing the ~40 stope 01'1 the t9$st·1s pre .. n1ln~rt.'1.lV Its 

10c!~t ion and t~end. are Sucih 'uh~),t it could h.nve beer). respon~J :tblEi fc.'l?' 'the 

m1nara11~f,rt1on 1.\'). 240, stOlle as W0J..~· f;tS t"or t;ht~'b in. :558 ~1tOPe:~ tI~he!~~l is 

:no e011CluslvEl) ~;:nridE):n.ee -to dertermint) whether the f~n.;lt:1.ng(Hle\trred t·,t~J?~,~e 

or a~.~ the pOl?iod oi ftlillE'f!*al:illf:tt1on" 

Hola ~~O (f1g.,\ HS) bearing S ~ 3f)~E~ .. , dip plus ?5° tl· deYJ't;h 100 

feet, Wr:~s dl~11lad. fro!n 412 stope 'ho pro~pect, thll. ,~:,:IO and. (;l5 beds gb~)ve 

th<t:) trt~opEHl area. .No 1~iner~:t.11sQ.t:to.n of ~\ny conseque..nce \Vae .fouttd" 

Hole 2]. (t~.,~~2ij) OE1f.l.!l;.tng N. lf30°T;l~t dip pl..t'lS 6*t', d.epth 94 te@t, 

WGiS dr·:l.l1~)d f:rom 41~ dr:lft t;o {~:&:plOl~~ i;he. Jo.'b.nny bed ndth' (1 j:~ "~he ffllult 

that tnarl~~8 't~ha nortl'l bo\\ndary of~ 4:12 $topet Ore ~rlaa f(n.md f>erom 9 • .5 to 

19 .f~aet, t:ldd.1r.!g 400 tOllS of 2.43 paroen,t, Qopperora tQ1~ha 1~~~efr~v~g1\+ 

Somat1l'1$1n 'l~he past, a :raise hac} b·0(irl si:;nrted at this loc&.ti,on ~.ntb the 

SGll!lIch tOll th.a ere wgs, aptt5t:rf,):tltly iP t:Q t~he W~$t :rath~r thttl1 t~o t~h~, ~~ast ... 

The le6tH'H;t r~pi~111led 41.2 clIlj.ft an(3. 1s now $t(~p1ng th1,$ ()~e • 
. ' 

also shown on. -the 400 If;vel (fig. 4) and on tb.e '7'0 lGvelt~,s l)'~t.,sr~eet~~~-~ 

by hole 5 (figs. "7 ~lrJd 12). Above the 400 l(ft'el the emb~'ryrntSnt W61S the 

most produetiv(:') a}~e(A. in, thE} mine a!ld. yield.ed the 'bGs·t grade of Ol~e ~ 



this hole'wa$ to ~oer1t~ ths nOyti;h !l1o:r.l·t~ t1ng~lr or the embt~,yrrl.snt in 

the v1.{.,ini:t-;J ()f~ the (~35 l€~v~.li;t 1\.1'1 tln.xpeeted '&hic.knes.Hl or sill cti.Q'rlte 

V1E~U oncoun.t~'r0d. bY' this d!iil1.~ll"lg, ·the ,f~lng$r p:ropar bailtB: It:Hl~p,ta~d. ra.t 

& depth O.r 261 feet. UtjJ.i:41ng thi,$ l:n.tc;l't11~ltio!). the ~:rhr:Ur.e and. clip 

(i~ig:11lal1y il'lt~n"ld.ed to bottom at the ,?VtO lev$l. A.t a cierrth (,)f \~l feet 

an OpeJ:l fm.ult v1~.s anC(:~Ullt€1~ett_pl'odt~c1ng a heavy flml of ~iel"~.e,it1c 

Hol(i~ ~:,gC (fig., ~~?) was collf:l.red ::jO teet to t~h~ n():t~t11 o.r {~2A 

ar1cl :;?~:113 hol~~$ '1'litlt a '~~'H3f.:,r)11tlg of. 1:~f .~150W •. ~ and ~ clip of .-5£So ~ IThis hole 

?1ril11n{~, dj.soou:r::;~ged further eaar~h fop ore reserves 11"1 1;hia tl3,'>'GaJli 

i 
Hol~ ~'~B C. complc'ltad on t:ri8.nu.t:~.!':!t 19" 19/14!1 '\l'1(lS the last hole d.rille·d o 



l1rHJ ba~11~1ngs oJ" ~lll holes were sat by transit t~nd i;:h.a dips 

I by BJrfunton., !rha mine leval su.tt,tojJ's have been cheolred f.tU<t reeheclteci 

by oorllp.a:ny engirle(11~S ~ ~h$n:I~'ttl0!l1ty of the old su.:rvey mtj~nt:lorin were set 

eOnll)~i:r~yt s ifn:r.veyaWEll-'e ~M}eeptad. tl,tt~r m few short check sU:fivc7a~ ht~d, 

'f:.)oeX'l 'n~'l(1e. :en a.att1n~m tit drill, ea:r® WfUS t~l;ken th.~t the crr1g~J\al t1'lfln-

aft{~r weld.1ng formed tl tloubla 'bat1',fJ..e. With '~h.~ Op,@l'l Oll' cut ¢;l.\~VQy side 

'turnefl'U'p, a,t.rough approximately 2 feet wide, 1-1/2 teat d~ep)l S-tlc1 
. three 

a:bout 9 feet long wi.th/s~t~a of (loubla b€:lttl!~s,' l/am formed. 'The btt'tffle 

Ofi 1Jh$ down Ol.ll?I~ent ~li.t1m of" each ~t$t; was cut .free at .the bottO!'fi to fa­
was 

e11i't~];te Cl~H~:n.$.ng$ A 2-1n,oh (~le$nout pl'tlg/weld.~.' in the bOtt;O!1! (If 

~;H1,eh i~9Ct ior~. and, rCtlj~ l/f~ lncbdr~ in plugs werG \ve.ldad dOlV!l the aides. 

into 

l~~ve~ cS.n tlnd ttt'b eombl1'}Qt~()n# ~and ao on l..tnt11 the \~iat0'X' ,WfH! t1.ia.(Jha~?ged 

f'rorn. 'the l.f.U~t 'bllb. !n 'hh0 oas~ of 'the t}yraE.-tu.·b~;r.art.'in.ger.\len.t ~ the 

sludge \vould p~lS*~ over s3$, 'baff.lt;Jts .Oo()d rasult~) iig-ere ootainecl w'1tb. 



stopes above ar b~~low the ore zone:. \.'!U:HS c('nsj.dered~. as wall e.s t:nridencas 

of atxluct;u.ral features f';£i;vo~abla to o:r·e d.eposition., such rlS zone's (~f' ~.n. .... 

bear1:ng beds wer.e mor~~ fa\rOl?t;lbla f·o:(' j~eplf2tCer!lent nnd. oradepo~,:.i.t i()l-', tha,n 
r 

otharl:1 11 ~1.nd 1;Y:"!.E' rh1j~lel"1i~a..11zit ion Wf;( S 'mt~re extens iva" YOI' {~xn,m.ple s tope~l 



~A~tn~~ r.l,·.t ..... t·.,.1'~/ .. l.~ ,.{,v ... .; .i1f~,~'I;.t ,J .... """~ " .... 

13X 
E~r_,f~~.· 

SOllthiif'f:)s'i;ern D:r1.1.1 in£~ 
s.f:dl ~·~'e't~13:~~m1.$rlt CO~ ~%7~ lit 50 

·ltlk30 
1+00 

no 



BX-size hole 
}!\J{-s iz e hole 
EX-a 1~'~a ~hole 

Total drill 

Reaming l\X to BX 
1\aam1np~ l~X to AX 
Cementing 
Casing 

Bureau LralJor 
Other Costs 

s,outluvestarn. 
ZSI , ... ~ ~l'II"I"wr'*,IW J 

l?eet Cost - --
461_B 

1~34301 
4:36f1'+ 

699'19'() 
. '19800 

J~. !lit 

-.-
8'73.'75 
~!.&Q 

:tl, ;5:55 $ 25 .~~!t'\ cO 
'ii,H .. ) .0 

1,1217 
1,815 

76;'; 

3S2 
8'7 

600 
, no -

528 .• 00 
81.00 

900i,tOO 
cher~e. , , ' ... 

~~1, r; '1 R (J10 .'f' ,IL>' .... ~I$ 

;r;~2 ~ 95 
2.70 
2 ... 1;S -

;(~1 ClfSO 
"1.00 
1950 

~tfl.l ~ 609050 ;f)3 ~ ]}) 
none 

..... m f 1 .'" ICfP» ;ow 

q~,t) 1IJ 82 :!!;fZO ,9'70 q O~} ~~5 ~ lE~ 6 
;;; :u=:::;:::;:= ,,== ;:::;:=,;;=a:.!'!"'N : = :::::::::1: :: f' :1=nl'::;:;;,i;::SIllU 

IJ:"tal Cost 'GO 13uref.1U 'LL':lder t:>out;hwaate!~n Cont,;r&.ct 
"Potal Gost to ,Uu.l~enu 'u.nder Sn,11iva:n C(~ntrn,et 
M:tscellt2tl'loouS I&lbor and. S\lpplie~$ 

,:ft'l~~ 1;';:' 4!>t ... 
\~ • ·t ..... ,.f • ~_ ,) J. ..-

0.B5 fto 
$~'7 001 ft ~ 
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Ore Roserves 
IlilMiNtIl'U, ••• 1.1 J E , _ IV 

blot~ks indicH),ted by BUI~~~au. drilling 'yield. m tt)tal ot 9'7,200 tons frrVQ:r.~ig­

:i,ng 2.~3· pereent copper,~nsi!~g ~j.' cut-off of 1 .. 0 'percent the ton.nag:e would 

be a;S5!f000 tons or ~~oo percent cOP1)ar ore.A. 8UmMr"lry of the tonnage 

Hole 
0;.""'0 L!-

6A' 

1313 

(131\) 

(laC) 
(13A) 

}:~ .. ~_!J3~. J31oc"k 
No·~ - ----

84 -120 A 
.56 .... 84 B 
~)() ... '74 B' 
11 - ;$6 C 
'16 CAlI 21 C· 
r26 .. :;1 c tt 

Totral 

1'7.... 22 A 

lG6 - 19() 
200 - 205 
20B .. 217 
212 ,. 21vI 
~11 - 43) 
") ~"!. ;t ~~}.} .r!f~t. ~ 
f',.;l't; "" '~4~ >(' 

32 "... 37~ 
192 ... 2(0) 
150 - 159) 
rpo te.:l 

J\ 
13 
C 
ot 
n 

r "~~ 

ii. v'are.go J~~: Gonpar 
II tU __ • &~a; ... _"D'liOf'~~<"" .&,. 
31'~ 43 - Df 

192 .. 200 gil 
rrot@.l 
J.\var~aga ~ C01'l:per 
t M 1111 " lat'It';,&;.p M'_ 

182 - 197 A 
227 - 252 B 
237 - 252 B' 
227 - 232 Bt! 
255· - 2?2 C 
'<.(.) 1 _ 'iI,f)Q 1'" 

Size t,r 
ora block 
... - J~a; .. ~ 

;30 x 60 .:'It 80 
~!s x t;4 x 80 
14·} .. x 65 x 80 
ooj,~ 65 x 80 ~ .. " . ~~ 

£1: x 55 x 80 
4: x 65 x 80 

19~7x 1'1 x 50 

4*'X t)Q x ~30 ! .. , . 

4~;':x so x 50 
4~Xx 50 x ~)O ~1 ' 

2~~:lt 50 X 90 
l)t 
~) x SOx80 
8~~x 50 x 80 
Ct' ~~~ a 50 x 80 
71:,x k:! ~ 50 .x 80 

f"1 .it 150 1{ 80 

9 Jot 20 i''''so 
() x. 3(") X GO 

1 ~, ., .. t,. :i{ 50 x 100 
20 :it 50 x 100 
12 x be> x 100 

4: x 50 :it 100 
'1 ~5J,·x. 50 :It 100 
-~~:t~ ~('\ or!" '1 f\I" 

3.49 
1.6G 
1.8'7 
1.:58 
l'o~a 
1.·50 

~) .~51 

2.61 
1.78 
1.55 

2.04 
1 ... '18 
1.84 
2.26 

1.42 

1.93 

1.6:j' 
2969 

1.22 
1.68 
1.87 
1059 
2 ~;'-;4 , A.n 

12,000 

6,283 

!),OOO 
1,{)6? 
5,'325 

12,000 
9,800 

.,., ,66" 
1)tt:t67 
2,033 

2;?500 

5,62(i 
,;') ll":)t'ln 



Hole 
No. -

14 

15A 

15B 

16 

1"1(; 

l..,B &~ 
170 
18C 

21 

~311 I/¥> ~~31 
'7.' 11 ~r.tt:!,l, 
r..)... <IIi' t.J~~:a 

3t?'O .. sr/6 
r-rotal 

Block 
NOt) ... ".II1 .... fI!'III 

A Vel'Jo.g~) ~{. O~1?1?el~ 
~, 7",1 'w' ._ ... IM .... III1W-W.~. t.,. 

80 - 87 
80 - 65 
91 $ 915 

105 ... 115 
165 .. 110 
If!'7 .. '164 
12' - 131 
.1:39 ow 1.64 
16'71 ... 1?2 
1"(\7 P .187 
11'7 - 182 
192 ... 202 
rrotal 

13 
o 
Ow 
D 
D' 
Dif 

G: 

P~.vera~a ~(. G<.)ppar 
~'.""·'''11 • QlijTg,.-", ... jJ :t 

lVl - 176 E 
181 .... 196 "/:'; 

.0 

211 - 216 C 

Size of Copper 
Ore block (P$re~nt) 

11" R , _"Ill ... ~ 

16 x 50 x 100 1.95 
12 x 50 x 100 2.1.6 

5 x 50 x 100 lGO~ 

'7 it 50 x 80 
fS it 50 x SO 
4: x 50 x 80 
9~x 50 x 80 
S x 50 x 80 

~55 x 50 x 80 
4 x 50 x 80 

24 ·x 60 x gO 
5 ,x f)(} x 90 
9'~x 50 x t30 
:; x 50 x 80 

1 . 
9'ill'x 50 x BO 

1."'/4 
2.0;; 
1 .. 25 

. ~~ .13 
2.89 
2 •. 08 
1 •. 95 
2.43 
~~.10 
1~91 
2.42 
1.'73 

4 x 40 x 80 1.18 
6 x 40 x 40 1.81 
6 x 40 x BQ-
4 x. 40 Yo: BO ~5 .46 
4 :it 4l) x E~O 1.13 

36 x 50 At ?O 

8 .x 70 x 10 
6 x 70 x '70 
.5 x ?O .x "10 

21 x 45 x 50 
19 x 45 x 50 
l;:)~x 25 x 50 
9x 25 x f:50 

It? x 30 x 50 
lOx;50x50 

'1 

13frx30 oX 50 

10 x 20 x 30 
ai2"X 20 .x 30 

f~ .32 

1~59 
1.'70 
2o}31 

2.47 
2.59 
2.18 
2.52 

2.10 
1.41 
1«83 

2.19 
2.43 

1'1,;';00 
2~09;~ 

lIW'*,. I •. , 

1.,~ ~3~;3 
8,OQO 
l!l6.6~ 

1,G6' 
3,161 
19~200 
~ r~l:::(f/ 
t:J .. l-J ' .... I/n 

• p 

2,400 

1,067 

2,450 
2,041. 
4.,500 
1.93·~·;; 

f .. ·JI!!·.nuQ'rllil· ..... 

2,125 

8S9 
:a,aoo 
~~ .oo:rb .. ~ 

28 

2;t>83 
~){)1JOOO 

1 $ r'!2 frt 
'*~ f '11~" Itr-

1~6Srt 
3 916' 

1,.06'7 
~? ,400 

1,06~ 
1~06r;,' 
5 g 6'OO 
10 ?tlfl[' 
~~ 

1~40'7 

5,~300 
2.397?' 

. .. ,1' ~ 
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Assuming th~lt 10 percent ot~ th~ 97,200 tons of' 2.3 percent 

copper ere will be l~ttt ns pi1.1~lrs in ex'tr~iot1on, -the minable reserves 

[-l,dded by Bu.reau d!~illing totflll 87,500 tons. 

rJ:he axplo:tta'ble araas now be1nt~ min.ad contt:11n 110t more than 

l0 tJ 000 tons thtit w~.11av{:3rt1~~e approx11~wd:;eJ:y 2 peroent coppero 

Drillil'1g eotnplet(:Hi by the Hspvey :Mudd ll'ltarasts 1.1elo\V t;he t"("i~O 

leval i1'1d.1eate(1 an ad.di:t:i.ona1. 34,500 ton.s of 841'42 percent oopper~ A 

tabulo,t1on of the ind:i"ct~tQd and est1xnated, reoov~1rable m:lne reserves 

folloVlS: 

Dev~;lopad !'sservas (as t inm.ted.) fi '* 0 II Go ~ 10 ,000 tons of 2 (80 percent 
Heserves ind.icat:;ed by Mudd. l/Il\ll\l ~ ill .. o •• ~;4 ,500 tons of :2.,4 percent 
Heservos added by Bll.rcail of Mines ..... 8' .. !500 tons' of. 2.~1 c.opcent __ ~ ______ ~_ . ..--..." -.~ *'1'1'" .. ~ 

1\.11 of i:.he C)l'1le indict:lted by the Hn.rvey Mudd drilling and. 'lJolos 

ACQ t:;;ss :rB1.tll: ORf!~' 

( nbovi-:770'1.'evel) 
"Developed rese:rtves (astiTIl~ted.)'Ii.I)$ 10,060 totlS of 2~O percent 

. H.tl~H7;rves ad.ded by BU,13€~au ... '" ~ 0_", Q It j) iii 64~lOO tOllS of 242 do CJ 
~~ .... *IA'I(~""'_ 'P" ...... """'~ .. , t? "'I~ 

poroant 



Urldar p~ea~~ent eOl1c11tlons, the rnin(~ op(!:~rtltoTs el£!11111 that tjh<~y can bnl.s;nea 

costs and retur.ns on l-ik percent ora ~ :l'-u:)l1ce this figure .is the mOI~a logiOftl 

one to use' in d.et(·n~mining reserves o~' ore suitable for :'1'I:i.ni'np.; at t;h:is 

time. On.Iy the Ol~a blocks resulting t~l'.)om ~applie~~ti(~n of t}:"!.e 1~' 'pernent 

out-·off Etre inc lud,(:ad, il'1the ft')11o"iili!lg discl,lSS lon and ealculation.s 4t 

Hole :3 (fig. 10), wh1(~h. 1Jil~,S dr:lllecl i,n the west fj.nga~ coun'bry, 

i:,qdj,oa ted ore betnffoen, 04 snd l$J(} feet (BlcHl],r .:\), between i3f} nnd 74 feet 

(Block p,') tl bf~t\~IErEnl J6 i:1.nd 21 feet; .. (Block C')!' a.nd bot~'tJeen: 26 ~~nd ~:)1 feet 

( ":~ 1 k t~ f t ) . 1.,1 oe,,. \~.' • 

'baY' Bcnd Uncle1? BOg Q,rift \f 'II},:is 'bi)('1 is expotH"d by the drift t somt~ l~?O :i?eet 

south of' the eol1a:r~ of h.ola ~:s (i:no. it h~U:l been fSi1rly well fH1tabl1shad. 

tht3.t the minar~!i.lizatiol:l extendt~ ~~11 Qlong the 1'.:~ontB.ct ~nd. into the bay 
IIlIlJP 

axplorG{l by hola o~ Blt'ckt3 60 and G5 i"set wide Slnd 80 feet long ware 

§!'.saumed f'o.r the 01?t:1 zo:nes. shown ill 11.01a ~;,. 

:30' th1ek X' 60' wida x BOt lon~ 
Block A. "'. ·'''i'o ......... ~~'- .. _" WI:..... . •. ~ . ~=12 .. 000 t(')na 3'* 49:;;oo'f:)per 

• e;; cu. ,£ v,; per t;Ctn .. .. 

B!.ffl.~lF. 1:,.t 14f.t!f,.~p.*o1.L!i".?~'-... Y[,~?;'{.L",x [351.' . . l<l~=,~ Jl.?~ tone 1 87'1,1J1'~""'''''''r'~o.rn 
~ VV2 .. ~.,r , 1~'2 Cll~ .ft 1II per t~01'l 1iiJ. c;r:.,')v 1"'''' .- .. C )1?V'i"I.t-.1e';;tJl, 

4' th:tok x fHSt ~Nlde if 80' long· G t .. • ......... ,,'---,- "-!OJ .. ", ................ ,,_ .. - ... i ... " = 1, 7~5~~ t:;ons 1. ?'S5t oopper 
l~~ eu iIJ ;f't;,. .'P$l") " ton 

or n total of ~~1,800 tons of 2.73% copper 

1:,f. Ja ~.\ (4"'~1Y '" 1) 
I •. d) .. v.'.) ,h. .~ ,S-t:'l qo J... S1 
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()r a 'total of 1".400 tonso! 3.61% eOppEn?~ 

Hole ? (fi,g c 10) d.rilled to tas t the \¥es twtard €)1{t(-)n.s. ion o:e the 

07(le shown, in hola ;;, ina ;tcH1.tad. t..h:r.eacreZOnf~S.\l on~) betlf'iTeen 17 a.nd~2·~~ feet I 

by 50 feet Vfe!~e ~1sen;uned. 

BlooJ.{ 4·J~,. t~hiek x 50' wide x SO" ~.C!-n~_1I!P '.':'3Cl." 1\ fIt).$'M~IIfo"'.~JII'" #TtI""""""'.~ 1 A 4' I I ... -~ v 0 tons 
1~ cu. tt~ per ton 

copper 

4l;, i t1:~iok x 50 t 1:'11 ide x 50 t lonrr Bloek B, ,- 'I,," ·,,"""_"' .. ""'_ .. '001_ ......... _ .. ,.,. ............ ", • .-w. 938 ·tons 1,,78:f;{; copper 
12 cu. ~ 1~t5 p~~r ton 

C .4;i~:' .~h~q!LU9~,!li~~ .... Jt 5qt,.1~~i= 938 tons l<155:J0 copper 
18 CU~ ft. per ton 

or 8 total of 2~BOO tons of 1.98% copper 

~\bo"e 'the ~l!7aM. rn:~oi~p~(.,rt~~)rI 'by !'),Ol(la 10, 11 ~ 12 f. 13,A p 13B, 13C l' Find 14 g,ra 
:!JIll' averagE 

f~llrl'Y c()nt inlH),tlS alon..?\ "che contact lntt v~xry e()ns :td(~ra'bly In hEl ight () tIlhe/" 



Uole 13A-~look B t -' 6 t ,i~,l:}ick_~Lq .. ' .. ,1! .. ~~.!..:?t)' lonf\\i 750 tons 2 .69:,;i~ c,opp~r 
12 cu. f't'lt per ton 

or total (Jf l,SOO tons of 2 Q15~:~; ooppel~ 

Block B .~ 

5' thick x s~;O f wide x ~~39.~ ..... ~~.~a:'l 68'7 tons 2", B6;1; ct'l'per " ,J_IlJlI! ~ __ 't"I_"_~ 'II ". 11 51. i' 1AP'III:tI 'M 'I'AiII"~ .» 0..: 

J.,2 eu~ ft. p(~'r' ton 

or a total ot 11,000 tons of 2s03% oopper 

Hole 1;5C~BJ.ock 13' - 1*: .. t~1~c:k_; .. JlQ.,!-.Y!1~~",.;, lQQ!..d9I!lfi:5,OOO tons 1.B7~~: (~opper 
12'oU~ ft. per ton 

Block [3' f - 4' th!.~~,k,,","15,.J~~(!'v .!..tete "it ,l}2.9 f l():ns,: lptl6'1 1jona 1",59:1i~ copp~~r 
-- 12 cu.~ ftc. par ton 

Block C .... ~ta~~l:.!~~H~;P '0> Vi idEt2t lQQ~_;tQP'!= f) , 825 tons 
IB cu. ft. per ton 

Block B' 0IIt!~~.J!.h~..21~ .. 1S ,:')O,t ... !Lf.~~ . .! .... !Q9,f,1 .. 0!ls.: 5,000 tOl'lZr1 201EY1b eoppel~ 
12 CUo tt~ pa!:, ton 

'\<) '"' to.!l.."'''l o.f,'l 17 f.4l!OO tA'nl'!l ,...~ ~~ .... OB~jt.) oOP.' Pf.1l\l O.J. i:~ IJ!~ J,. , ~;;; ,Vi..",~ '1.1'.1 ~... _ 

Ho le 11.1-Block 1\, if - ~) t tlli ... ri~k ~', w ide;..,.¢~~.C2..! ... .l~l!Bi: 1 ~ ()~37 tons ?~~. 03~#~ copper 
12 ell~ ft. pa~ ton 

Block D' t -24 If tfhlek1d;O' \y id.6 x f30 f lon,~= ~'l, .. ,' 0,' 00. tOl"'At'!I ~J •. 43·!·::j.~ CO,r)!~.'\er 
~~~ liP. t ...... '""~--,,~,~~~. _""'J! • • -~ (:j_~ ~~g or n 

12 eu. ft& per ton 
Block JI: 

Block pf --2~ .. ~b .. 1e'~~;'Y~$'.§..9.' TN j.,de . .!.JiQ~lo:n.s.= 1,66'7 tons 2 .. (:12<~ copper 
12 ('!-U(I ft. per ton. 

Block G 4!-t.hU:k. ~ . .50 y' ~3 .. ,..:i.t.,,BO!' ,j.olJg: 3,16'7 tOl'lS 1 i/'/3:;~ oop',per 
12 ou. ft~ per ton 

L 1 ~ ~n '00 t AP ~ n~4 "~~pa_ or a 1;o'vn' OJ. J .. v,~.· "ons vJ,. .<::., ~~~)/!;, ""'t ..... ~.'Q>Jl.· 
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Eola lfit\ (f1gCi ,2()) drilled to pl'oapact below 508 stopa~ en­

oounter'ed. ore :er~;)~m 1B1 to 196 .,f~eet (Block B), ~U'ld rl~on1 211 to 21S feet 

to be the unmined port ion helov1 the stope qt It b.lock 6 by 4;0 by 40' feet 

lllas SH:HfUmed i'O!& the upper hl:1.1f ot the beelan-d. 6by 40 b:;:l' BO :eaet for 

the dimo:as 101'1:3 ,1-0 by 80 f$~t ass ~.gnad to :l,t ~ . 

Cg t tr:~ie'!~: .~-t 40 ~ wide x 40 t 1011n~ ( __ ._. U 1'.""_''''' ___ w"." ,it • ••• .... ... .. _~ 

F.~l~Ak B(. 12 (Jtt,~ ["1; ~ par ton :~ .. 400 t .. 8] d'! l' Ifb -, v~~,_ _ ~J.. ·ona J .. '6' ~ ./~} COi:)PfQr 

--. 
«'?~ .. th~*~~tL.~j;~';.~d.e.rx, ,flR' >1211.5 

12 CU$ ft~ per ton 

Blook G-.tl t t:;h:1ck x 40' wide It BO t l0!t~~l. (lB' 'N f 
------....... ...... "' .......... ,"'... , •• ~' :.tiiA_ ... r tona 3 .. .t~17, copper 

12 IJU~ ft 1$ per i~on' , 

H(}le 15B (f:lg~ 20) W~H;:I d:r~i11er1 vertico.l1y to prospect the· Las 

,~~,) t th 1~~~2t~)O i iN ?.f!...e ~ .. ,..!Q!..1·.C?~£{\= {), soo to:t1S of ~~ .. 32~s copper 
12 cu. ft.' pe:r~ ton, 

Hole 16 (fl,g4! ~~1)" 'the fi.rst of. the holes to be drilled (l'etr~:blg~ 



Block B - .2! ... t;1:~1~,1!-~~s.~!5) t v~~d~~,'!:.1()· .. ,..;1st~= 0 Ott'" t" .tft n ~)'J.1 
101' ';.. • .1.. "on~3 o~ 1:,;,; f.::, .. };., t30pper 

lrZ CU~ :c·t. ·per ton 

or a total of 4,5~O.tona ot 1.95% copper 

. 
to test 't;~1t1 potential produ(rtiV:'l:by or' the 50 and 85 b~~ds to ·the weErt o.f 
~ 
hola lS *' :\11 thl"ee holes showed four faElt or .ore in the bottOl'n of th€t 

i"', f . c<; ~2(.r! ........... """.i"\~u~~ 
\........ ,t:;. tI ..... If; .... ;;v i:' VIC;.>:r,. 

'rhe bot;tom 4 feet of the s tope will add to th,is: 

or a total of 4,'00 tone of 2~57~ eopper 
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Hole laC (f'ig~ 23) d1:~tl1ed~ from 458 s'topa to explore 1;he 50 

IEG,nd 95 beds ~ i:ntersA~H~ted Qre bt1twee11 21 £lnd 39.5 feet (Block A) ~lnd 
I 

between 50 R!ld 5~1 f\~et (Bloek Be). T)ir~lens;1.ons 30 feet wide by 50 feat 

long p v!hieh is 60 percent at the o,ra~J. of the overlying stope ~ \~lere ~\S­

s igl'l~H:t. to' these O!~0 bloelrs. 

Blook A .... 17' thiel, x:30' w3.d,$ x 50' len~. 
"'_~"' ..... .,----... ''''." • WSil~_ 2,12;;; tons ot 2.10~J& oopper 

12 cu. ft. pax" ton 

Blocl( B'-Q..§~._,~ll1!k)~ .;?"Q!~,~9.§? x tlqt ,lou,t\.:.: 688 t f 1 e",;'d 
12 cu ~ ft \II par ton ;'OIlS 0 . ~,!.. ~~i oopper 

or a total of 2,800 to~s ot 2.00~·Qopper 

Hqle fJl (tig\li ~~5) dl'*i.lled fronl 412dr1tt l,oc~tad t'h.e up-fs,ulted 

_H ... t?,t ........ _th :l"o.k.\"..t_x....... .~; .. 9 .... t ..... vj!!~1~_. x .~.1-.. j.9, ' .... 10nf.5_ .hOO ~ f n A "Z" ..• / - .. - ~ ~_.-?- - . - - .. "<t~ l;onn Q. r.;. 9 &J:v/o copper 
. 12 au.~ ft til per 'ton. 

present working shaft.\' is in. u~~t1ble conditiol'l. Irhis shaft has two hoist. 

ing cOro.pe,l--tl'nents and. one pipe B.nd m.al1V1s-y C0111partment; and is equipped 

w:ith n d,ouble drurr..t hoist, powered by la lnO-horsapowar electric motor~ 

'fha rnain levels al~e the 100 (bulkheadad.).~ 200, 300" 40~, (m.ill 

hfrt1.1~:~g.t~ 10v~')1), 500 (b:nlkb,e~H~le.d), f)~35, 1"/70, and 900 (flooded.) 41 We.t t{-ll~ 



36 

stsnds at the ?701e~"al :1.n }Jo .. ;3 Sht1:et$ which is ~oa feet deepQ 'T.:he 300 

-level l.S open to 1:i'he surfnee f~t 1:~oth ends' t s.nd :i.s used tor the pass$,ge 

. \ 
s'urface by t,he ~1I11.1 H.nula.ge r~:v:i.ft wl1.ich is used to transfer mine ore t-;o 

the m.ill llins :tl~ t~e~n, 3-tO!1 c~~rs hpJ-tiled. 'by a 3-~/2-t()n ba t'cery loc()lnot :i.ve!ll 

i\ll ore ~mined above t-;he 400 level' is d:copped to thnt level by transfer 

chutes ~ O'Pet rnjn(;H1 below th(~ 400 level is hOi;;1ted to t;he ~:.oo :tn. 3/4-ton 

:m:Lne eHrg, tramm.ed to tX\¢lnsfe!l ch'crb~~a by a bG~ttery tramrner t f!.nd dl~opped 

baak 'to 1;11.e 400 level whe:roe :tt :ts piel<::ed up by tht") mill h9U.l~lg(; 'bl'i1atn. 

frha ll;\.rge nUillbsl" of' openings to the surface '}Tl?ovide. @.d€Hluute 

1'l/~·';1.l1'tla,l ven.ti.la,t1on ~:~J;)(>'l'(~ the ... :t00 levele. ,Balow 1;.he 400 the wOl~·ki.ngs are 

vent 11ated by eleetrleally-d:civen blowetag .. 

Abov\~~ 'I;ha 4()O level the tIJork1rlga h~,ve been t;h«lroughly d;t~~l:1ned l(I 

·~Vha groul'ld hnvlng aett~led nnd adjusted itself' 'before mining t l:tttle 
.tlo-

"\ 

t :tn1ber sruppo!~t h8.S 11sen requ.i·.r~3d in. tl'lia ~l!~e~l. Be 10\' t;he 400 level 

Between ;,}5, 000 and 40 ~ 000 gallons of '~v.8,ter. pel" rIa;r t1.,re pum:ped 
.. 

/ 

Dev~~10prM·)nt dr:tf1~s. and. er('H:lscuts, 5 'by VI i-eat 1n orosa-!H~ction, 

~ ~ 'h ~ t :l ::\ .. omt .t'~ "'. \ (' . t. 1.· lr~4· .'" 11 1 .!1 f).re c.:r".,t.val1 0'1 (}Oitltn1"l-!n.¢.ltln eex, .o.:r.:u: ers (t f)i~H'ora ..... ,0 !,I(')oar, ,:~ . .\) ta mUCy;.:':i.ng 



:?o:nest) The pTJine1pel dEnrelopmen:t $,t prfjSa:nt ls extanSiOl'lof' the G~~~5 level 

along ~he ~~()trth contt~.ei:; '1.-;0 o:pan 'hht~. ol')e 1~e1lH!fr'l"(H$ shown 'by Fhlroau drilling 

'rha ore cut 1.n Holes 16, l.~C fI 

18G, f.lnd 21 is balng developtJd from the 400 level~ 

flnleet; ~l.r\te (lrivfl1'l 10 by 6 f{~et in cross-sact ion and are com­

posed of £1. chu.te a.nd mtHlway. 'The tfHlljority are t:l:mbared. with 8qu,ar~') sets So 

!although stoxne st1.i,11,t-H~. raises h:;;,ve beel'). dri11011, with ohute and m1itn1lna:v 

J~:rn the i.deal d~1velopnant of an ore body at th€l Chr:tstmas mine, 

~1 d:r'ift f.s ctr~:t.i1Grt in tb,e sed:tmtlnts parallel to the diorite cants.et nnd 

cont;rol1ing f:lctor appal'tll:H:ltl,. b(~ing th.e distanoe of the ore bod~r arJove 

thfJ ell--1ft it 

Miniru.t :Methods 
~ .. S(i)L 'ito WI. i 1 ""0, 



/ 
j 

da,vised to obtaj.l'l tl1.ld deliver W!:.1ste 1'11;1 'bothe stopes eeonornioa.ll:r (;I 

tI?:1€t stop:tng grt.~H,S on the diff,'arent levals e,ra so s.ituatad i;he.'c they 

might be !l.E'toGssa'FY ~;\l:l(;l could be ;l;icoompliahad 'by eCl?fu'tperS, trt1w.!xrd,ng'l 
~-."" •... -

or f"inger chl.l.:l;ies ~ AS;1 p(,H3~~ ihle nU:-HU'lS of obtai.ning go.l.>, rill 8t()Pd[)~1 

r~';ight be st;nr'toct in tl1.e dlo~t~ite H,bove the two raises mentioned. In ..... ,. \. " 

~i::he atope Yieight ,r$l,1"1.a9 f:r.~om ? 1;0 60 feet ~ a vern.g ing abtrttt l i " feat \I' ~~D , 
The stope widths va'1'Y f1~orn ~~O to 100 eeet~ ~'1V(~r~lg1ng ba'bwe~ert 50 ~'ll1d. 



on.€; cut, the h.e~J.d :i.ng;i8 dri.velr.l ox:\ th.e b<)tto;t! of the (YX?t) and the(~ut t;akOl1. 

out of' the bt)ckll> VHlera more thm.n on.e cut i~J needed, hatitd1.ng and benohi.9S 

in ho.n.d11ng rnu~}li: ilf 1:iha resulting inCl'l,fH1Se in 01ltptlt per mEnl tends to . 

1\~: 1'] T")t::!o ('!t f'lo "\,'/ i'.tlt i ft~ • .., 
."" ,..J\. ....... \;-J .. '"'Jv., 'flIP "".l-J. 
~ .... , ... I • .,.." ,,0 ftladP;J IIIW 

~ -

mill'.t rpha mill flow sheet w:lll 'be found in Appendix '1 ~ 

e~perienoa in mining 'these Ol~e bodies supports the bel.ief t;ru.;\t th(~ 



p(ien l:ni):,\f~cl fibove It' 

~ 

arebf,11iErVed t·o lle be~low th~3 doep~~st mina v/o,[lkings" 
\ 



,'; \ :",J. .. .,. .... r1 J..! 

·d6'fT*;;;;:;!~T.!)\tl 
~""~~~~~"~'"""~"'tq1 .. , ... 

~'"";\'''' {~. :.\ (";' .I~,,. -"\ t··, II '\ ": .j, ... 1,-:, _. (.} ~~'9 .,. , .... <~': ":1 ",:."i ~~. ""'1.A\.rr-, "i\A (',tl: r .. " .. .., r~,'.::.·,','Sf:",·:., C~'.i .~.J'''' ~.r .. ' ..... ' .. :1. '\,". ":::."' .,~'.<.1, .... C ... ' .••••. !;""',J.l!. .. i'.> ... ~ ..... J.;" ,d;"I\~ \ .• f, .) ••. :, •• ,', 1',1';,,1,,1' .i;:'bk}'''''·),··\''')i:;}_'·':~'::- .. ~ ; '. - . -.' '~', ,,_. < 

\ 
lr:;jd..(ji·~i:·rj}t-00~t",.,; f:.f;) 1 eVil ~!(p:p1'it:r:l-!~;~~.llf< (;.1 t(1' r;~".t·tt"~:r '~yuxi}l~l 
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I 
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i;'/ ;)'.-

11. .... '. '~i /. r:{.·· .:~.: ~ j'-', ·tt-:: / ""., 
tt'f.1(1 't; 'ht't i'; n i.) l' l,"":t} (!!;; -1 rrr! 1)") 

d.t{.:,; .. "~})-vht ·lS ,. 
~:) ~1.T!.l:rL,rt.: t.~ }1fYtJ 1. (~. '~}f.' 
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k. 
June 9, 1941 

Christm2..s Copper Corporution 
29 Vlaet street 
Beverly Farms J Maasa.ohusatts 

Attention; Mr. Roland n. Knight 

Gentlemen: 

I we:.nt to thank you. for your lott::.~r of June 4 sand .... 
ing us th.e oompleted questionnaireregal'!td1ng the potential copper 
produotion from the Christmas Copper Oorporation in the event the 
government req,uires the oopper and is ""filling to make the proper 
finanoial arrangement to bring it out. Vie feal very sure that 
this situa.tion is going to oome about. 

We believe thnt the Christmas Copper Oorporation 
is onr:) of the potential produoers in lao1zona. J but, of oourse, 1 t 
oould not work on 12¢ copper and still taka oare of tho investment 
neoessary to get it under way for large scale operations. 

Thanking you again, and with kindest personal regards, 
lam 

C]'W1LP 
Eno. 

OCt F.F.Kn1ght, Jr. 

Yours verJ truly, 

Chai:tman, Board of Governors 
Arizona Department of Mineral Resouroes 



~, ..... ' 

Mr~ Rolw:J.d H.~ Knight., 
Christmas Copper Oorporation,. 
29 Vlest Street. 
Bev-erly ]'a~;; Ma$a~ 

Dear Mr~ Knight; 

I Yil3.nt to thtU'tk you for your letter or the 9th 

calling our attention to theconl'lictlng stateme.nts 'On 

the two' questionnaires·.. We \,i11 G$e~o it that the :report 

p:ooperly takes oare of t-hiateature .• 

lam 

Thanking you and with kindest person41 regarda j 

Chairman, Board of Governors 
Departm,()nt of Mineral Resouroes. 



~. 

.Mr.. Frank Knish. t, 3" r. 
Christmas Copper Co. 
Winkelman, Arizona 

Deer Fram~: 

.May 29, 1941 

We have not heard from you yet regarding the questionnaire 
that we sent you regarding potential copper producers, and I am 
particularly anxious that the Christmas Mine be included in our 
report as we regard. it as one or the most important potential 
copper producers of the state. 

I praslmle that the reason we have not yet heard is that 
there is qui te a lot of figuring to be done in making out th(~ 

report and that you are getting to it as fast as you can, but I 
rather feared t·hnt my first communication to YOt{ did not get thore 
so I am sending you another. 

We have infor~tion that leads us to believe that we are 
going to make some kind 01: a proposition With the government that 
will permit the marginal mines to work. I am also enclosing another 
questionnaire on which I would like the data asked f.or, as we pro­
pose to include within this report a brief statement regarding 
aael! property th)3t is listed as a potential producer. 

Hoping to hea.r from you soon, and with ltindest pers::>nal 
regards, I am 

CFW:LP 
Ene. 

Yours very truly, 

Chair.mau, Board ot Governors 
Arizona Department of Mineral Resources 

I 
I 

I 
i 
i 



CHRISTMAS COPPER CORPORATION 
CHRISTMAS. ARIZONA 

via VI inke lrn.an 

Mr.·J. S. Coupal, Director, 
Depart:ment of I'-ineral Resources, 
Capitol BuildLYlg., 
Phoenix, Ariz ona . 

Dear ~r. Coupal: 

July 6, 1940., 

Heturning fro:-:l fishing trip -
which I hated to do - I find 'Tour letter of 
June 11th., and thank you fo:e passing us the 
informa t ion. Have heard nothing from :r~r. Mats on. 

Enclosed is copy of recent report 
on the Christmas Mine by :::-rarrison Scbmitt of 
Silver City, Nevi Me;x:ico. If you can find the 
t iID.8, I wish you would look it over before filing 
it with our report to your department. It would 
have been helpful had you had Yillowledge of its 
contents vrhen writing Lr. Hats on. Better yet 
would l1.8.ve. been a report by Newt, and I hope he 
can get around to us before long. I know of no 
other property LYJ. the state that offers as good 
promise of putting 300 men to worl~, at least as 
quickly as this one. 

F?KJr. 

~,.\ 
~ 

reO'ards. o . 

Yours very truly., 

//!/~f 
\rice Pre s . 

.. '-\ ..... 

'.:', . 



CHRISTMAS CaPPER CO., Sam. Knight, Lessee. Wind1emen, Arizona. 
*~ . . 

'Ihis mine has been produoing and shipping raw ore to the Hayden 

plant of theA.B. & R. Co., 6)9,200 pounds of copper being produced 

from~anuary 1 to October 1, 1942. The average copper oontent has 

been 2.5~. ~h. silioious nature of the ore is such that the smelter 

welcomes shipments in the amount· ot 1000 tons per month. 

With Bome remodeling the 500 ton concentrating plant now intact 

but idle eould be put into operation treating approximately 12,500 

tons per month od produoing 400,000 pounds of' copper. ,his 1. 

exces's of . the ;0,000 pounds being deli'vered directly to the smelter. 

No estimate can be.made as to total potentia1productiotl as tonnage 

Finanoes to remodel mill and for operating capital is reqUired. 

Ifhe labor problem would follow 8JI the present 50 man crew would have 

to be expanded oonsiderably. 

Report by Earl F. Hastings, October 9,-1942 to Copper Branch, War 
Production Board. 



) 

v 

~]<;E'A~TMi:N:r_O; MINE<~AL ;r}1:;nW~~'! 
~.:N~!~ .~.'f1~~'Z;tB~r11.£~~I .: ~'.'''; ,J,~:::,L?J~~L::Hf,(j,lru·;·)f~,£L":LoTCL.,, 

v ' 
?W~~~ ___ .QJrrt§t:tl!'g.S. CClPP~~ ,.gQr;po_~1!~itln.k::~y __ ?r_~'~(~ 
Address· "'~ r "':-1: ~~~~,~~"·_~<Wi.nk' _«=!mf'n.;~,.r~-Jl::yft~:.::I'.!,~!':t~:::(:" 

POI$i'on. ot r;p~perty~una~:r~'l.eafEie' iO~r;f!~i:' .[,~ 
Operating Co. C.B.Ha.nraty 

Address Christmas 

Pres. 

Genl. MgT. 

Mine Supt. 

Mill . Supt. j --

" PrincipaL Metals Copper- (ljtt.] e go1 d &. s11 ver) 

Men Employed ___ ._____ ______ ___ .' _ , 

Production- Rate-About- -80- -ton s -per-qd a1'-

Mill, _Type_ &." Capacity ____ , .. _ 

Power, Amt.- & Type 

--- ._ .... --. -- '-'.- --Signed ~- i! .tA .. -..• •• _. ...---~-
(Over)-,,,--- '~'----'--"-" ----- -.--,,_.-


