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DE\#ARTMENT OF. MINERAL RESOUR(.E:S
STATE OF ARIZONA

OWNERS MINE REPORT

Date Jllly lO, 1939 -

’ ,"Minel‘ghri,stmas'

2. ‘Mining District & County Banner ' 4. Location Gila County, Arizona, on
T : ' State Highway 77, 9 miles
. Former name ~ Christmas ~ north of Winkelman.

: . Owner Christmas COPPGT Corporation 6. Address (Owner) Beverly Farms, Mass,
ope,atm Above 400 level leased to: 8. Address (Operator) Christmas, via

o .C. B, Hanraty . R Do Winkelman, Ariz.

9. P}esndent F. P. nght - oo 10. Gem~Mgr. Vice-Pres. in charge:
St e " F. P. Knight, Jre '

. Mmc Supt C. B Hanrdty NI 12. Mill Supt S. Knigh‘t, : ¢

b"&}‘:iPrmCIpal Metals COPPeT: gold, Sllvel' L. . |4 Men Employed 30

5. Production Rate Capacity 500 tons per day 16. M:ll Type & Cap Floatlon 500 tons.

Present lease g0 . . n

T.:‘;er Am; & Type 1800 H.P. 4 Benz Dlesels.

‘-_*'Operatlons Present Lessee llmlted to 100 tons per day of llme, 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 JIrrigation
PrOJect. . o .

Operations Planned * p443tj0nal capital being sought, with which to. open up the higher
L grade ore.inthe lower levels. and Tesume profitable mill operation
and productlon of concentrates.

G o ‘ c

SR e 37 Patented - 553 acres.
20. Number Claims, Title, ete. 5 4y otented -
' Owned by Chrlstmas Copper Corporation

£ ¢

Descnpnon Topoglaphy & Gcography The. Christmas property ig 103 miles east of Phoenlx and
78 miles north of Tucson. It covers a. valley on the
* gast slope and at the south end of the Dripping Spring
Mountalns, terminating to the east at the mouth of the
valley, at the Gila Rivery and including parts of Sections
19,20,21,28,29,30 quTLLS R 16 JL, and of Sec. 25 of T4S,
'22 Mine \Vorkmgs Amt & Condmon The mine is operated through a main (No,.3) shaft, 908 feet
eep, and a haulage tunuel conneeting at the 400 level of that shaft. Levels are 0pened at
pprox1mately 100, 200, 300, 400, 635 and 770 feet. Fomr other shafts help supply ventilation.
shaft was started for exploratlon east of a major fault and reached a depth of 518 feet, -

gl a total of approximately 10.miles of worklngs, about 40% is of actual or potentlal use.

(over)



<

! % Ore in contact metamorphiec ir ther flat limestone beds near
’ . o the margin of -intruded diorit. o>rphyry. Beds are from a few

23. Geology & Mmerahzat'on ' feet to 68 feet thick with ‘shale 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 uniform1ty for long distances., Known thickness of

over lOOwat. of Carboniferous and Devonian limestones. Of over 10,000 ft, of eontact

4,000 ft. explored. L

24. Ore: Positive & Probable, Ore Dumps, Taxlmgs 440,000 tons 3 % eopper

Reasonable expectancy of 3,000, OOO tons and
possibly much more.

24-A Vein“Width, Length, Value, etc.

N

) Mlne' Hoists, compressors, pumps, shops, "etc.: sufficlent
<-—— fopr production of 700 tons per day.-
25. Mme, Mill Eqmpment & FIOW Sheet Mill: Bins, crushers, ball mills, flota‘clon cells )
thickener, ‘filter planty capacity 500 tons per day.
Flow Sheet: Ore through 400 haulage (storage battery 10000) to mill or smeltmng ore blns.‘
Smelting ore trucked 3/4 mi. to R.R. Mill ore crushedy floated '
Concentrates by gravity to filter plant ab R.R.

26: Road COﬁd“""w’fh““e Chrlstmas is shown on Arlzona road maps. Dipt Poad from Oracle
Jet, is dusty. Dibt road from Florence through Kelvin is gOod‘
and little traveled, Dirt road from Jet. outside Globe 1s OK

llttle traveled mountalnous but Wlth good grades,

Zl.vvan£5u§§b'~50 OOO gals. per day from Mine. Other needs from wells on company claims
’ agjaecefit to Gila River.

Property located about 1880, 1883 until 1902 mining on Indian reservation
prohibited. 1902 to 1907 Saddle Mountain Mining Co. smelted at the ‘mine

: o 113,322 tons averaging 2.4%. copper. 1908-to 1925 Glla Copper Sulphlde Co.
28. Brief History = Was owner, and from 1916 to 1921,-410,810 tons averaging 2.8% copper were
‘ shipped to the Hayden smelter. 1925.t0‘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 produetion of record to Jan 1, 1939 is 1,115,645 tons with net
yield of 45,218,269 lbs of copper. Practicglly all of this ore came from above the 400=level.

29. Spemalpﬂﬂdenw,RepoﬂsFﬂed Statement regardlng certain conditions and prospects of the
: Christmas Mine:: Appraisal by George A. Packard, Mlnlng
Engineer, Boston, Mass.
Reports by Guy N. Bjorge; Harrison Schmitt; Burch,
Caetanl and Hershey; and others are svailable.

30 Rﬁn““ﬁﬁe ‘eompany.in 1936 was able to finance dewatering, retimbering No. 3 shaft, and
' general reconditioning. It has not been able to finance work necessary for
extrabtion of ‘mill tomnage of the higher grade; better than 3%, ore discovered in the
lower levels prior to shut down in 1931.. The company is donfident that with such -
e financing it can prodqce gopper under present conditions for 8¢ per lb.
<31. Ifproperty for sale: Price, terms and address to negotlate Ad(dre(ss’ Christmas Copper Corp.,

R o i Lo S L ~ Beverly Farms Mass.‘
ATTACHFD~« : & o ‘ SR S
Statement Regardlng Certaln Condltlons and o
Prospects of the Christmas Mine. - oo S B G R . -
Appraisal of the. Properﬁ;l Signed....corivimirenne o Frai Py KA ghry - Tt oo eeeceees ,
of the hrlst an Copp Vice Pres.

EB&‘@J 5 etElf necessary. .

. c o ¢ .
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'DEPARTMENT OF MINERAL RESOURC.::S
3 STATE OF ARIZONA o .

OWNERS MlNE REPORT ’

|
BRIV A

Date IU-]-J 10 1939

' Mme Chrlstmas

<

'.Dnstrxct Banner ’ A Locatlon Gila Coun‘cy, Arlzona on »‘Dtate
H : - s Highway 77, 9 miles north of
Former name Christmes.’ Winkelman,
’OWpet" Chrlstmas (.a()p"pel‘ Corporatlon , Address Beverly Farms, Mass.
"“ffOperatorAbove 400 level leased to: . Addréss Christmas, via Winkelman, Ariz.
. G B. ‘Henraty - e Coe e ok ks
:FheﬂdenﬁF P. Knlght L e tGie-n ?WenViee~Pres. in charge,;
. . - . v ) L , ‘.’f Y .»' 'POK..nlg J—r.
. V"j‘Mme Supt C- B. Hanraty Lo ‘ T, Mlll Supt S. nght
:";Pr'in'c‘ipal Me’té\ls Copper, gold, Sili)‘éri" S Men Employed 30
';;‘_,,_:Pmduchon Rate Capacity 500 tons per dd'y"‘ T Ml "Type & Cap Flotation. 500 tons.

Present lease 90 ®

b'fk‘Power Amt & Type 1800 H.P. 4 Benz Dlesels' ‘

| ’:Operatlons PresemLessee limited to lOO tons per day of lime flumng ore for: the Hayden smelter,

Company doing small amount of development at the 770 lewsl; also supplylng
cdpaclty output of . power to. the San Carlos Irrlgatlon k’rojeﬁt.

' Obe’ra"f' s Planned Addltlonai capltal bein@; sOught With Wthh t0° open up the hlgher g,rade ore
: : " in the. lower levels and xesume profitab}e ml.Ll opera‘cion and productlon of

: concentrates.'”:

VNumb‘e‘t ,Ciain;s, Ti‘tle,”é‘té 37 Patented - 553 aeres.
o : 45 Unpatented i
Owned bv Christmas Conper Corporatmn

1
S
. -

‘Descnptlon Topog & Geog The Chrlstmas property is 103 mlles each of Phoenlx and 78 mlles north

- of Tucson. It covers a valley on the east ‘slope and at the south end

of the Dri{mmg Bpring Mountains, termlnating to the east at the mouth
of the valley, at the Gila Rlver and. includmg parts of Sections 19,

20,21,28,29,30 ‘of TAS, R 16'E, and of Sec. 25 of TAS R 15 H.

Mme Workings: Amt. & Condition Tyg pine is operated through a'main (No. 3) shaft 908 feet de o5
and a haulage tunnel connecting at the 400 level of that shaft. Levels are opened at
approximetely 100, 200, 300, 400, 635, and 770 feet, Four other shafts heip supply :
ventilation. A shai‘t was started for exploration east of a ma,]or fault and reached a

_depth of 518 feet. Of a total of’ approxlma'tely ‘10 mlles of workmgs, about 40% is of
~actual or potential use, , , : :

(over)
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Geology & Mineralization Ore in contact metemorphic in rather flat limestone beds near the margin
o 7of intruded diorite porphyry. Beds are from a few feet to 68 feet thick with shale
.~ gtrata and porphyry sills between., Ore has average width of 80 feet from porphyry con-
- jaet.with maximum width of about 170 feet, and has unusual continuity and uniformity
- .Tor long distances. Knoyn thickness of over 1000-feet of Carboniferous and Devonian
-~ limestones. Of over 10,000 ft, of contact, 4,000 ft. explored.

_Qgﬁr;a::l'j;)si'tivev & Probable, Ore Dumps, Tailings 440,000 tons 34 % copper .
See oo ’ Reasonable expectancy of 3,000,000 tons and
possibly much more. ’

Mine, Mill Equipment & Flow Sheet Mine: Hoists, compressors, pumps, shops, etc. sufficient for
oo .production of 700 tons per day. . S . : L ,
©Mildl:® -Bins, crushers, ball mills, flotation cells,thickener, filter.plant;capacity
G 500 tons per day. o S
. Flow Sheet: Ore through 400 hauldge (storage battery loco.) to mill or smelting ore bins.
A * ¢t Smelting ore trucked 3/4 mi. to R.R., Mill ore crushed, floated;

S Concentrates by gravity to filter plant at R.R. IO C
‘Road Conditions, Route A : .

. - Christmas is shown on Arizona road maps. Dirt road from Oracle Ject. is dusty, Dirt road
from Florence through Kelvin is good and little travelled. : Dirt woad from Jebt.outside

*j’ Globe is 0.K., little travelled, mountainous but wi?h good grades.

.\Va&w'Suppbr‘B0,000 gals. per day from Mine. Otﬁer'neédsxfromxweilé onvcbméany dlaims v
e .. adjacent to Gila River. : . ‘ S L :

- f Property located about 1880. 1883 until 1902 mining on Indian reservation
s // prohibited. 1902 to 1907 Saddle Mountain Mining Co. smelted at the mine
ﬁeflihuny/ 113,322 tons averaging 2.48% copper. 1908 to 1925 Gila Copper Sulphide Co.

- — was owner, and from 1916 to 1921, 410,810 tons averasging 2.,81% copper were

-ghipped to the Hayéen smelter. 1925 to date, present owners in .control and have
hipped 591,463 tons averaging 2.18%, of which 321,075 tons averaging 2.01% were
milled in 1923 - 31, Total production of record to‘Ian;'l,ﬂ193?His‘l,llS,645 tons
“ - with net yield of 45,218,269 1lbs. of copper. Practically all’of this ore came from
- above the 400 level, :

Special’ Problems, Reports Filed Statement regarding certain conditions and prospects of the
- Chrigtmes Mine: :
¢~ Appraisal by George A.Packard,Mining Engineer,Boston, Mass.

- ~Reports by Guy N. Bjorge; Harrison Schmitt; Burch, Caetani and Hershey; and others
S are avalilable,- o LT o ‘

emarks The company in 1936 was able to finance dewatering, retimbering No. 3 shaft, and
-general reconditioning., It has not been able to finance work necessary for extraction

o of mill tonnage of the higher grade, better than 3%, ore discovered in the lower

- levels prior to shut down in 1931. The company is confident that with such financing

it can produce copper under present conditions for 8¢ per lb.

T I T E I I T e
erty_for sale: Price, terms and address to negotiate. -~

‘ddiégsfi:dﬁyistméSRCOﬁﬁer?CbrpQ;fBeveriy FérmSQjMass, 

nent Regarding Certein Conditions and.
ts of the Christmas Mine, ==
[ the Property of the Christmas
by Geo,AsPackard ,M.E. - - -
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DrL~ARTMENT OF MINERAL RESOURCES
STATE OF ARIZONA

 OWNERS MINE REPORT

Date July 10, 1939

Mine ﬁfzﬁsw&a

District Bagnasy : ) ‘ Location ila Counby, Arizens, on Stste
: ‘ Highway 77, 9 wiles north of

Former name Uhvistmss, =~ Hinkelnsn,

Owner Christmas Oopper Covporebion ~ Address Beverly Parms, Yases

Operatorabiore 400 lovel leused %ol . . Address gpesstmas, vis Winkelmen, Ardae
G By Honraty L E

Presidentfs ¥+ Knight GeneMarice~Pras, in chopged
" : be ?*gaﬁﬁi@%, g%&g

Mine Supt. Ce .EZ%:,' Hanraty - ' ‘ Mill Supt. #, Enight

Principal Metals  Soppar, gold, ‘%ifk’?ﬁ? ’ Men Employed 30

Production Rate C’;@wﬁiﬁy 530 bong pur duy ‘ Mill: Type & cap,mam%mm 50 tonse

: Present lesse 9o » % w '

Power: Amt. & Typelﬁ@f}'}i’g?; 4 Beng ﬁ}iﬁ;ﬁkﬁi{%y :

Operations: Present,#usas limited %o LOU tons per day of lime,fluxing ove fop the Heyden smelter,
Company doing emell smount of ﬁeml@‘gm@n% at the 770 Jeveli also supplying

eapacity output of power to the Jan Varlos Ierigetlon Projadt.

Operations Planned Additional expltel belng sought, with which to open up thie higher grade ore
' ~dn the lowsr levels and resume profiteble mill opesration and prodiction of
soneantraton.

Number Claims, Title, etc. 3? Fﬁ?ﬁm&ﬁﬂﬁ ~ 5% gores,
: - 45 Unpatented
Quned by Ghristmes Copper Gorporation

Description: Topog. & Geog.Tho Uhristnus property ie 103 niles sach of Phosnixz snd 78 miles north
of Tuoson. 1% covers & wvelley on the sest slope snd ot the south end
9% the Q@%%;ﬁiﬂ@ ‘Hpring Vountalus, ﬁﬁiﬁ?ﬁiﬂ&ﬁiﬁ%ﬁ& e eegt ot the mgat?z
of the valley, at the 0ils Niver, mud includiog parbs of Seotdons 19,
90,21 ,28,29,30 of 48, B 16 &, ond of Dae, 25 of T48, R 1% I,

Mine Workings: Amt. & Condition Tie mine is opersted through s wein {No. 3) shafh, 908 feet deep;

‘ snd 2 hevlege vennel sounecbting at the 400 level of thet shalty Levels sre opened ot wyivu
spproximately 100, 200, 300, 400, 635, d 770 feets Pour other shalts help supply
venbilation. A sheft wos started Pfor exploration sust of ¢ nejor faulé sud recobed &
depth of Si8 feet. Of & totel of spprozimstoly 10 miles of workings, wbout 408 is of
attusl or potential use. \ '

(over)



Geol Ore in %@nﬁ&ct maﬂamax hie in v&%&ar fiaﬁ 1 negtone bads nour the margt
eology & Mincral éaﬁga teo p&mfbywyo Bade mrg fyom & few fust é 8 tect thiok %Sth mhﬁi@ AR

%zaﬁ& &ad g@ g ry ﬁil 8 %&twse fre has aversge %iéth of 80 f%ﬁﬁ fron por ﬁ&ﬁw
ﬁﬁ% ﬁk& A bEnoea, Boos SR iga %ﬁmﬁmﬁnfébﬁ gﬁuag%iﬁgggggi u@ﬁgngﬁ% ﬁg

l&&&&?@ﬁ&ﬁf -3 4 mv&r 3 gﬁa ¢ M @f sondoet, 4,000 ?ﬁa sxplored '

Ore: Posmve & Probable, Ore Dumps, Tailings éfﬁ 93@ Mmﬁ 33' % eoppor

~ Reusonuble sxpectuncy of 3,000,000 %@ﬁa und
possibly mﬁgh piteal 1Y

Mine, Mill Equlpment & Flow Sheet #ingt Holsts, cemprossors, pumps, vshops, uvte. sufficlent for
praduction of Y00 tona per dey.
Bi1ly Bins, cruchers, bull mills, flodstion cells,thickener, filter p&aat;aﬁgaeity
500 tona per duys

Flow ﬁh@eﬁz @re shrough 400 baula {aﬁar&ga %gt@%ry lov0s) %0 mill or ameltlug ore Bluse
T ni

Smelbivg ore trutked wis O R ¥1ll ore orushed, Tloabedy
&auaaa&r@%ea Wy @ﬁ%?&@g $is §i1$ﬁr @14&% 5t Ba¥a ;

Road %ga gltl Rou
5] ﬁiawn on &l sons a& £ ﬂd Orogle Jets te dust Dird roud
3 r@gga ghﬂaug e iv £ igﬁgmﬁ agh% i?%%&m f %ﬁu %%viyraiﬁ PON 3§S*maﬁﬁi&a

aiaba is 0., little $x9Vﬁllﬁd, mountsinous but wit& good grades,

Water Supply 3&,0@& gals, por day from Hine. ﬁth&? aeeds from wells aﬁ,aamgany alaimﬁ
sdjacant to Gils Hivers . : L

! Property locatad about lﬁﬁﬁa 1863 aaﬁxl 2@&2 minin% on zﬁﬁiﬁﬁ ﬁ&ﬁ%%?%%i&n
/7 probibited, 1902 to 1907 @uddle Hountain Ht@iﬁ% Gos smelbed at the mine
Bneff{mhnf 1;3,3ga tons avereging Z.48% copper, 1908 to 1928 Gils Copper Sulphide Oo.
8 awper, sud from i@lé Lo 1@2xi éi&,&lﬂ %&Rﬁ avara%ing 2y &1 &agy@r WHOE
ﬁhipﬁ@ﬁ ta $he Heydon enelters g@g dute, prosent cwners in Gonty an st ]

aziyp@a §91,A$3 teng &var&giag 24 g of which §ﬁ1,675 tons av&raging z Lﬁ W%ia
e ywig of s,%.m@%ﬁ@%ﬁﬁ“&”ﬁé&?ﬁ“°m§mgngg"? 11988 tﬁm’a%ﬁ‘@ﬁgw Toom

ahove thw 4&& lovaly

mhaﬁﬁmaﬁﬁ ra aréiﬁ aarﬁ&in aanﬁitimﬁ& Bnd prospects of t&m
Specxalmg’égbg éi %igorts Filed % 8 Prosp

Ayppraisal by Georgs &;ﬁa&k&$&,§1ni@g Engineer,toaton, Hanss
&ay@fﬁa by Guy ? %iarga; Hayrylaon w&hmiﬁ%; ﬁuraﬁ, Seotand amﬁ Hevshay) a&ﬁ ak&ara
are avalls

Remarks The compsny ia‘lgsé wag = ﬁl@ o finence dewatering, wetlmboring No, 3 shafh, snd
ganawai ra@@n ition. It has not been abls to finencve work neceasary for extreotion
of mill tonnage of t&@ nigher rade, betier then 3%, ore dipcovered in the lower
iﬂvﬁia prior o shut down in 1931, The oompany 15 a¢n£1&$u% that with au@h f&m&n@in&
it ean produoe Q@§§ﬁ¥ under pressnt gonditions for &ﬁ per 1be

If property for sale: Price, terms and address | to negotxate '
Sddresst  Christmas ﬁapgaw Uorpey E&va?ly ?%ﬂmﬂi &ae&,

ATTACHRDS

Statement Wagwrﬁ%ng Geptain Con
ﬁwaayae&a of the Christmes %imafiﬁiﬁns &ﬂﬁ

i: g Ei;@ i) G ’%33' Gf She ) %
(‘33737{)9? GQ; ?"W &3‘@5& @«ﬁ@} z}?ﬁ 'ﬁﬁ,g* h?i% m%‘i '
’ﬁﬁk mlﬁﬁ‘f’ Jgﬁﬂ .

T 1YY USSP
Vice Froa,

Use additional sheets if necessary.
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DEPARTMENT OF MINERAL RESOURCES
STATE OF ARIZONA
WNERS MINE REPORT

Mino~Christmas
District - Banner Mining District
Former Name - Christmas

Owner - Christmas Copper Corporation

Operator - Above 400 level leascd to .

C. B. Hanraty
President - F. P. Knight

Mine Supt, = c. B. Hanraty

Principal Metals - Copper, gold, silver

Production Rate - Capacity 500 tons per day
‘Present lease 90 tons per day
Power: Amt. & Type -~ 1800 HP, 4 Benz DlOSulS

~ Date  July 10, 1929

Location - Gila County, Ariz-na, on
State Highway 77, nine miles
north of Winkelmam.

Addrcss - Beverly Farms, Mass,

Address - Christmas, via Winkelman,
Arizona

Vicé-Pres, in charge:=-
F. P. Knight, Jr,

Mill Supt. - S. Knight

Men Employed - 30

Mill: Type & Cap. - Flotation.

500 tons.

Operations: Present - Lessec 11m1ted to 100 tons per day of lime, flax1ng ore for
the Hayden smelber. Company doing small amount of development
at the 770 level; also supplying capacity output of power to
the San Carlos Irrlgatlon Projcct,

Oporatlvns Planned - Additional capltﬁl being sought, with which to open up the
higher -grade ore in the lowor levels and resume profitable
m1ll operations and production of concentrates.

Number Claims, Title, etc. - 37 patentod -- 553 acres.

45 unpatented

Owned by Chrlstmas Coppar Corporatlon.

Description: Topography & Geography - The Christmas property is 103 miles east of
Phoenix ond .78 miles .porth of Tucson. It covers a valley 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 the Gila River, and including
parts of Sections 19,20,21,28,29,30 of T4S, R 16 E, and of Sec. 25 of

T. 4 S, R. 15 E,

Mine Workings: Amt. & Condition - The mine is opcrated through a main (No.3) shaft,
908 ft. deep, and a haulage tunnel connocting 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 cast of a major fault and rcached a depth of
518 ft. Of a total of approximately 10 miles of workings, about 40% is

of actual or potential use.



Geology & Mineralization - Ore is contact metamorphic in rather flat limcstone beds
near the margin of intruded diorite prophyry. Beds are
from a few fecet to 68 feet thick with shale strata and porphyry sills
between. Ore has average width of 80 fecet from prophyry contact with maximum
width of about 170 feet, and has unusual continuity and uniformity for long
distances. Known thickness of over 1000 féet of Carboniferous and Devonian
limestones. Of over 10,000 ft. of contact, 4000 ft. oxplored.

Vi Positive & Probable, Ore Dumps, Tailings. - 440,000 tons 3+ % copper. ‘
Reasonable expectancy of 3,000,000
tons and possibly much more.

Mive, Mill I qulpmunt & Flow Sheet - Mine: Hoists, compressors, pumps, shops, etec.
Mill: Bins, crushers, ball mills, flotation cells,
thlckener, filter plant} capacity 500 tons per day.
Flow Shect: Ore through 400 haulage (storpge battery loco.)‘to mill or
» smelting ore bins. Smelting ore trucked 3/4 mi. to R.R.
Mill ore crushed, floatcd' concentratcs by gravity to filter
plant dt R.R.

Road Condlulons Route - Christmas is shown on Arizona road maps. Dirt road from
Oracle Jet. is dusty, Dirt road from Florence through Kelvin is
good and little travoled. Dirt road from Jet, outside Globe is
0.K., little traveled, mountainous but with good grades.

Nat=r oupply « 30,000 galse per day from Mine., Other nceds from wells on company
claims adjacent to Gila River, '

Brief History - Property located about.1880. 1883 until 1902 mining on Indian
reservation prohibited., 1902 to 1907 Saddle Mountain Mining Co. smelted at the
“mine 113,322 tons averaged 2.48% copper. 1908 to 1925 Gila Copper Sulphide Co,
was owner, and from 1916 to 1921 - 410,810 tons averaging 2.81% copuer were
shipped -to the Hayden emelter, 1925 to date proscnt. 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 45,218,268 1lbs. of coppere Practically all of this ore
came from above'the 400 level, ' ‘
Spec1al Problems, Reports Filed - Statememt regarding certain condltlons and
prospects of the Christmas Mine.
Appraisal by George A. Packard, Mining Enginecer, Boston, Mass.
Reports by Guy N. Bjorgoe; Parrlson Schmitt; Burch, Cactani and
Hershey; an@ others arc available,.

Remarks - The company in 1936 was able to finance dewatering, retimbering No. 3
shaft, and general reconditioning. It has not becn able to finance work
necessary for extraction of mill tonnage of the higher grade better than
3% ore dlscovered in the lower levels prior to shut down in 1931l. The
Company is cconfident that with such flndnclng it can produce copper under
present conditions for 8¢ per 1lb,. '

Ir property for ual.e. Price, terms and address to negotiate - Address:
: Christmas Copper Corp.
Beverly Farms, Mass.

SIGNED - F. P. Knight, Jr., Vice-Pres,
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DEHARTMENT oF MINERAL RESOURCI:.S
: . STATE OF ARIZONA

o G ~ OWNERS MINE REPORT
‘; V. £ § ) . o . .

Date July 10, 1939.

District Banner Location Glla COUJ.’l’C'y, Arizoﬁa on

e ' , , , State Highway 77, 9 miles
,;vanwrnmne Chrlstmas : north of Winkelman.
i ,Ownﬂ J Christmas Copper Corporatlon | vAd&e% Beverly Farms,‘wasu}

( V‘jOpaamr Above 400 level leased to kAd&w% Christmas, via Winkelman Arlz.

s (C B. Hanraty. o : i :
' Pres1dent o : : CeaxMes Vice~ -Pres. in charge:

Dl F B. Enlght . , ' P. Knight, J%.

e Mme Supt C. B. Hamaty ‘ T Miu supt._ S. Enight -

,Prmclpal Metals Copper', gold , silver. ' Men Employed 30 o
,Productlon Rate Capacity 500 tous pGI‘ daY, ' Mill: Type & Cap. Flo‘cat ion. 500 tons.

Present lease 90 "
Power: Amt. & Type 1800 H.P. 4 Benz DlGSGlS

%}jfopmanmw Present Iessee limited to 100 tons per day of llme, fluxmng ore for
‘ the Hayden smelter. Company doing small amount  of development at the
770 level; also supplying capaclty output of power to the San Carlos
Irrigation Project. ‘

Oﬁaﬁmﬁsthwd Addltionél céplﬁal being sought, with which to. openmUp :
“the higher grade ore in the lower levels and resume profltable
mill operatlon and productlon of concentrates. N

- Number :Claims, Title, etc.. 37 Patented - 553 acres.
O 45 TUnpatented
& Owned by Christmas Copper Corporatlon

The. Chrlstmas property is 105 miles east of Phoenix
.and 78 miles north of Tucson. It covers a valley on the
CE east slope and at the south.end of the Dripping Spring Mountains, ter-

" minating to the east at the mouth of the valley, at the Gila River, and
‘ineluding parts of Sections 19,20,21,28,29,30 of T43, R 16 E, and of
Sec. 25 of T 4 3, R 15 E.

i Descnptxon Topog & Geog.

The mine is operated through a main (No.3) shaft,
908 feet deep, and a haulage tunnel connecting ab
- the 400 level of that shaft. Ilevels are opened at approximately 100,
4 . 200, 300, 400, 635 and 770 feet. Four other shafts help supply
| ventllation. A shaft was started for exploration east of a major
L ~ fault and reached a depth of 518 feet. O0Of a total of approximately

- 10 mlles of workings, about 40% is of actual or potential use.

(over)

" Mine Workings: Amt. & Condition




P

Ore is contact metamorphic in rather flat limestone beds
near the margin of intruded diorite porphyry. Beds are
from a few feet tow68 feet thick with shale 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 continuiby and unifomity

for long distances.  Known thickness of over 1000 feet of Carboniferous

i 1 8 0 10,0 0 . 0 1 .
Ore: %&?ﬁv}ge&z’ %?ob%rﬁle, %)ﬁels)gr?lgg Tallmgéf‘ over 00 ft. of contact, 4000 £t explored

440,000 tons 3+ % copper.
Reasonable expectancy of 3,000,000 tons and p0381b1y much more .

Geology & Mineralization

. : Mine: Hoists, compressors, pumps, shops, etc.
Mine, Mill Equipment & Flow Sheet  gufficient for produstion 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 ore

crushed, -floated; concentrates by gravity to filter plant at R.R.
Road-€onditions, Route

Christmas is shown on Arizona road maps . Dirt.road from Oracle Jet. is
dusty. Dirt road from Florence through Kelvin is good and little
travelled. Dirt road from Jet. outside Globe is 0O K., little.
travelled, mountainous but with good grades.

Water Supply 50,000 gals. per day from Mlne.'Other n66ds Trom wells on

Company clalms adjacent to Gila River.

Property located about 1880. 1883 until 1902 mining:on Indians
reservation prohibited. 1902 to 1907 Saddle"Mountain Mining Co. smelted
at the mine 113,322 tons averaging 2.48% copper. 1908 to 1925 Gila"Copper

Brief History Sulphlde Co. was owner, and from 1916 to 1921 410,810 tons averag-
ing 2. Slm copper were shipped to the Hayden smelter. 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 - 31l. Total production
of record to Jan.l1l,1939 1is l 115,645 tons with net yield of 45,218,268 lbs.
of copper. Practlcallv all of this ore came from above the 400 level.

Special Problems, Reports Filed

Statement Regarding Certain Conditions and Prospects of the
Christmas Mine.

Appraisal by George A. Packard, Mining Engineer, Boston, HMass.

Reports by Guy N. Bjorge; Harrlson Schmitt Burch, Caetanl and
Hershey; and others are available.

The Company in 1936 was able to finance dewatering, fetlmberlng
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 down in 1931.
The Company is confident that with such' financing it can produce copper
If property for sale: Price, terms and address to negotiate. ~under present conditions for 8¢ per 1b.

Remarks

Address Christmas Copper Corp., Beverly Farms, Mass.

Slgned///

Use additional sheets if necessary.
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_ GEORGE A. PACKARD
- Mining Engineer
50 Congress Street, Boston, Mass., U. S. A.:
Cable Address, Geopack, Boston

APPRATISAL OF THE PROPERTY OF THE

CHRIOTIMAS COPPER COMPANY

R R R e =,

- GILA COUNTY, ARIZONA

By George A. Packard
October 1, 1934.

This statement i1s based on a thorough
examination by myself of the Christmas
property above the 500-level made in
1919, followed by a number of visits
up to 1929; and on the reports of Guy
Bjorge, geologist, and J. A. Thomas,
superintendent, subsequent to that
date.



CHRISTMAS COPPER COMPANY

APPRAISAL
552.731 acres of patented land

at (Government price) $5 per acre - - - - - - $ 2,76%.85

Buildings, machinery, equipment, as per list and

auditor's report, with depreciation allowance 552,323.55

Development, not including abandoned and useless
workings: ‘
Christmas, Hackberry, Shamrock, and No. 2

shafts - 670 ft. at $50 a foot - - - - - $33,500.
No. 3 _and No. 4 shafts, ,
14263 ft. at $100. a foot - = - - - - 142,650.

Drifts, crosscuts and raises

20,681l ft. at $8 a foot - - - - - - - - 185,448, 341,598.00

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

25,500 JCOIIS at $lc “““““““““““““““ 251500000

Total proven value - - $920,185.20

In addition to this, based on past production of
5000 tons for each foot of thickness in favorable
beds, there is indicated in the beds opened in
drifts 604, 804, 819A and shaft, with a total thick-
ness of 88 feet, - 440,000 tons having a potential

net value of $1. a ton - - = - ~ ~ = = = = - - - - $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. Packard




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 11ttle‘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 (1930-31)
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.

EQULPUENT : |
The mine is equipped with a power plant having a
total capacity of 1800 horéeapower. There are.hoists,vcomq
préssors, pumps, bins, a crusher, and sorting plant, and change
house, all sufficient for a production of 700 tons per day,
details of which are given in a list filed herewith.
The tramwéy 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.

HISTORY:
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 resumption in 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 1928
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 i1s reported as 1,081,578 tons, with a net
yield of 45,500,000 pounds of fefined copper, after mill losses
and smelter deductions. |

METHOD AND COSTS OF OPERATION: ;
The mine is operated through a main shaft (No. 3)

908% 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 bhodies
east of the fault_referred to later, and for the development
of the lower levels to the west. This has reached a depth

of 518 feet. Direct smelting ore is holsted to the surface
at No. 3 shaft and sent to the railroad bins over the tramway.
Mill ore is delivered through transfer raises te the No. 4
level mulage-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 186.

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 railroad freight has been only
31l¢ 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 aré shipped to the’'smelter, in addition
to the crude ore which the smelter continues to desire as a
flux. Cost of delivering teo the mill Was 9¢, and milling
55.2¢. The ratic of concentration varied from 14 tons to 1



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¢ per pound on ore of 3.18% grade, or of
10.41¢ per pound on the ore 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 ore 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 aléo include credits for rent and
store profits, without which they would be 6.914¢ and 10.932¢.
Depreciation charges bring them up to 6.969¢ and 11.03¢.

As past work is reported as showing 24.3 tons of ore
obtained‘for each foot of development, the figure of $.196 for
“development appears low. Apparently it should be (at $8 per
- foot) $.329. This increases per ton costs to $3.987, in-
| cluding depreciation, and copper costs to 7.213¢ per ppund on
the 3.18% grade (assuming recovery of 55 1lbs. per ton) and
.11.456¢ on the 2% grade of ore. Wiih the pricé of copper at
9¢, the ore on the lower levels would net very close to $1 per
ton at these figures.

GEOLOGY AND ORE_OCCURRENCE:

A good general idea of the surface geology 1s given
by the accompanjing property map; and with much more detail for
the west half of the property on Bjorge'!s "Geologic Surface Map"
of 1929. These and the two projections show exéellently-how



the ore occurs in rather flét limestone beds near the margin orf
intruded diorite porphyry. These beds vary in thickness from

3 to 4 feet up to 68 feet. Each bed has local variations.

Between them are shale strata and porphyry sills. Near the
vporphyry the limestone is partly altered to garnet, and it is

this garnetized 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 alsc carries
copper, the average for the Number Four shaft and a diamond
drill hole below it, a total depth of 1500 feet, being 0.4%.

The copper occurs as a sulphide, principally
chalcopyrite, with some bornite and chalcocite. Near the
surface there is considerable oxide ore, 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 geblogical 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 Tbrnado peak, was meésured 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 alltof 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 prbduction 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 IBC feet
lower than the corresponding outerop on the north side of the
porphyry. If, as seems possible, this is the bed which has
beeh tefmed the "J Bed" in the stopes south of the porphyry,
1t is at the lowest point 275 feet below 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 diorite.

The accompanying projections showing the beds and
stopes are for the most paft 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-Fast 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.favdrable beds for long distances.
If the assumption is correct that the thick oré~body termed
"Bed J" 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 oré’occurrence, broken by the porphyry in-

trusion, of oVer 500 feet to the point wheré this "Bed J" was

guarried in the early days.



No section along the northvside of the porphyry has
been prepared, and many of these old workings are caved, but
the "Limit of Stoping" marked on the "Geologic Surface Map"
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 yleld per
foot of contact from the beds mined to date of 250 tons. All
of this is west of the Christmas Fault, and there yet remains
on this side many hundred feet to explore. The length of ‘
the cbntact to the east exceeds 6000 feet, and Bjorge reports
on that side of the Christmas Fault there is moré mineraliza-
tion and a probability of more and better ore.

It will also be seen from the pr03ections thct, 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
little raising which has go 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 810A, just as work was stopped the bottom of

a similar bed - possibly the same as 804 - 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, 811l etc. - a shale bed 75
feet thick, continuing 150 feet, carrying considerable
copper, is mentioned in several of Thomas's reports.

In 817 - B19A Raise, and 823 is a heavy sulphide bed
28 feet thick.

In No. 3 Shaft, the last 28% 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 %.18% copper; and this figure has been
ﬁsed in estimates of future production. From Juns 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 Lot Tons % _Copper

1931 -
June 6 298 178 3.20
June 10 299 108 3.85
June 20 300 319 3.20
June 27 301 383 3.50
July 1 302 le2 3.00
July 8 303 201 3.20

T351 tons iv. 3.27%

Discussing the possibiljiies 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 shouid be more favorable for ore than that already

developed.”



CRE_RESERVES:

Mr. Thomas's réport 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 lb,bbb 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, the probable ore Wouldvbe simply that which could'
be obtained from a second round. While a little ore has been
shipped since that time, apparehtly the ore conditions remain
about the same. |

No statement of the copper content of thié ore is
given, and in making my appraisal I have cbnsidered aé 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 indicated 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 ore actually proven on this property, but
the continuity of the ore beds, as shown in the projections,
while somewhat brokén by faults and porphyry tongﬁes, has
justified estimates of practically proven and probable ore
reserves, based on comparatively limited areas only partially

blocked out.



Thus in 1919 I estimated, in beds then exposed near
*he 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
nined out; but very little ore had been extractéd on the south
side, though beds H, I, J and K, thown on the accompanying sec-
tion, had been opened. The production since then, up to déte,
has been 715,413 tons in this area, and the last mine reports
show 75,000 tons proven and probable ore available in these
beds, with portions of the cohtact 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 through the No. 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 whichlthese beds should oééur is shown in the section.

No‘furthér‘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 might easily be doubled if
ore continues along the numerous porphyry tongues. This
figure was based on the fact that only about one-fourth of the
contact 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



racently (1932) the property was visited by Mr. Harrison Schmitt,
a competent geologist, well known and experienced in the South-
west. His opinion was expressed as follows: |

"Judging 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, are proba-
bly Pennsylvanian in age (upper Tornado)
and the massive Mississippian limestone
(lower Tornado) and Devonian shale (see
U.8.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 may be only 500

feet of it at Christmas.

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 ore bodies
larger than those formerly mined."

| In view of the past production of 250 tons per foot
of contact and 5000 tons for cach 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
contabt unexplored on that sidé, 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.

Respectfully submitted,

Dated: Boston, Massachusetts
: ' Geo. A. Packard

October 1, 1934
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CHRISTMAS MINE

Actual Costs of Mining and Milling
for Last Twelve Months' Operation of Concentrator
May 1, 1930 to May 1, 1931

Dry tons mined 219,782
Dry tons milled 189,382
Dry tons shipped crude ‘ : 30,400

TOTAL PER_DRY_TON

a g o

Ore extraction $351,211.64

$1.597

Development . . 43,077.27 .196

Pumping | 2,417.60 .011

Assaying . 6,373.68 ,,629

Aerial tramway _ : 7,252.81 .035

Mine office, 9,870.41 .044

General , 29,968.18 137
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. 35,861.28 _.183

Net OPERATING COST $555,154.,72 $2.526

Eastern expense ‘ ‘ : ’7,409.88 "~;g§§

TOTAL (before depreciation) $562,564.60 $2.560

Deprecilation 42,535.53 193

- Total | $605,098,15 $2.753

——————;




CHRISTMAS MINE

v ry P

Estimated Present Cost of Producing Copper

Based on Actual Costs for Last Year of Operation.

With 3.18% Ore
Per dry ton Per 1lb. copper

With 2.02% Ore
Per lb. copper

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, etec. '

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

TOTAL

Eastern expense

Freight to smelter
Smelting

Freight East, refining &
selling

TOTAL
Less credit for gold and
silver .
TOTAL (before depreciation)
Depreciation

TOTAL

$1.597
.196
.01l
.029
033
.044
137

$2.047
. 047
.043
552

$2.689

2.889¢
. 354
.019
. 052
.059
.079

_.248

3.701¢
.085

.078
.998

' 4.862¢

5.126¢
628
.035
.093
.105
o141
_.438

6.566¢
151
.138

1.771

8.826¢
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© e - m

STATE OF ARIZONA
DEPARTMENT OF MINERAL RESOURCES

MINERAL BUILDING, FAIRGROUNDS
PHOENIX 7, ARIZONA

e 10

July B, 1963

Mr. George Pittman, Publications Editor
Kannecott Copper Corporation

Bnv Mines Division

Bayden, Arigons

Dear My, Pittman:

I am junior to tha deceased Frank Kaight who was president of giaeral
Yehristmas prop
¥ Runpswawionw He wme not, however, the founder of the community
af Chriﬂtma@ as mantioned in your letter of June 28th. :

You probably have U. 8. Geclogical Survey Bulletine Nos., 771 and 1027-H

which cover history to 19&i. If not, we can photocopy the pages for j
you. - A, |
1 can't tall you when the commmity oﬁ\Chrtasmaﬁxbaﬁ founded, It pro=-

bably was a mining cemp about 1882 when Dgi-Jafes Douglas acquired

the original Tweed claims, sat up two small water-jacketed furnaces and
smelted some oxidised ore. ¢

Probably very few lived there fyom 1884 to 1902 when the area was restorved
from San Carloa Indian Resevvation to public domain and to mining. The
Christmas post office was established Junme 17, 1989 and went out on

March 30, 1939,

My, Harey Hamilton, former vice-president of New York Trust Cdmpany,
took a sampling job at Christmas in 1906-7 afrer leaving school. He
told me thar there were about 1,000 working thave, facluding those
working on the railroad grading.

Diaaypoiacment Vallay, or Crvesk, is the lower end of Dripping Springs
wash and antedates the lattevr namg, aceording to Barnes’' Arizona Place
Names, which says Rourke called it eo as early as 1873,

I can't tell you who was with Mr. Jameson on the deser hunt, but it
probably was an Asataa man, 8, H. Sharmen was supevintendsnt at the
time. Julius Efrttschnitt, divector Mount Isa Mines, Ltd., P. 0. Box
1433 T G P O Brisbane, Queens, Australla was 1z cherge in this reglon
and might remember the story. I don't know wiere Mr, Bhermen is, 1€
living.



Page 2
M. Bitman
July 8, 1963

Thave hava basan articles on Christmas and my brother Sam may have one

or move. A copy of this 16 going to him and I'm sure he will be glad

to help if he can. He was at Christmas longer than I. One article
appesved in the Arizona Republic issue of December 24, 1930, Anothar

was in the Arizoua Daily Btax of Decembsy 23, 1962, and Bert Fivemsn had

a stoxry about an old trunk in the Gasette of March 19, 1958. “Acvcsnd e

M Coolaey, State Libravian is a reference fawiliar Lo you and her filee
have information on Christmas.

Yours very truly,

FRANK ¥, EMNIGHT,
Biragtox.,
FR1ip

cc: Bam Enight
4337 East S5th Street
Tucson '

RECERE | %



CHRISTMAS COPPER CORPORATION

CHRISTMAS. VIA WINKELMAN L
ARIZONA X :

November 21, 1946

Mr. Chas. H. Dunning, Director,
Department of Mineral Resources,
304 Home Bullders Bldg.,
Phoenix, Arizona.

Dear Sir:

Herewith is the information requested in your
letter of November 7th.

‘We will be glad to cooperate further in connection
with your proposed efforts to have metal premiums con-
tinued.

Yours very truly,
Christmas Coppef Corporation
i L7 iyl S
Vice President

FPKJr-HB



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

NAME OF MINE . Christmas

(1) Production - January lst to June 30, 1946, inclusive.

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 % Cu % Pb % 7Zn

Crude Ore 9717 1.92 =0~ =-O- Copper Conc. -O=-
Lead Conc. -0-
Zinc Cone. o ¥

(2) A%erage Price Received for Metals in Above Production

This to be the total of the ceilling price plus premiums.
Qopper . 26,775 ¢/1b. Gofin. Valley as base

(3) What do you estimate your productioﬂ would have been, January lst
, to June 30, 1946, if the metal price had been:

Cu 14 3/8//1b. Conn. Valley; Lead 8.25¢//1b. N.Y.; Zinc 8 25¢/¢b East
8t. Lcuiu (with no premiums)

COLUMN NO. 1 \ COLUMN NO. 2
Crude Ore None Tons Copper Conc. None Tons

(4) What do you estimate your pfoduction would have been, January lst
to June 30, 1946, if the metal prices had been:

Cu 16¢/1b. Conn. Valley; Lead 11¢/1b. N.Y.; Zinc 9.50¢/1b. REast
St. Louis (wilth no premiuws) '

COLUMN No. 1 COLUMN NO. 2
Crude Ore None Tons Copper Conc. None Tons
' Tead Conc. " Tons
7Zinc. Conc. " Tons

(5) If a metal Conservation Price Plan, similar to the present Premium
Price Plan, were made permanant for at least five years,
(2) Whet would your yearly production or ore or concentrates be:
Average of over 50,000 tons of ore
(p) Would such a plan cause you to expand your exploration-
development program? If so, how much?
Yes. At least triple it.
(c) What eITect would such & plan have in increasing your ore
reserves? .
Should substantially increase them.




(5)

o ‘ -

(d) In view of low tariffs, how would such a plan promote a
healthy mining industry?

This country needs new ore bodies of copper, lead and zinc.

 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,fsmail mines, and larger rines that are marginal or even sub-
marginal, are the best prospects. TLarge mines deveiop from small
mines.

During the period from 1942 to date, metal premiums have al-
lowed mines to be reopened, but, because‘of manpbwer shortage and
inefficiency, most mines have been uneble to maintain adequate
development and e#bloration work. It is Just that premiums be con-
tinued to repair the deficlency.

.But perhaps the principal reason for continuation of premiums
is to prevent wide~spread shut~down of mines that cannot‘operate
under present inflasted costs without premiums. Cessation ofbpremiums
in 1946 resulted in Widespread shut-downs, although mostly on a
stand-by basis because premium restoration was anticipated.

The cost of reopening a8 mine that has shut down is very high,
and in many caseé prohibitive. The loss to the country's ore re-
serves if premiums afe not continued through a readjustment periéd,
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 bodles 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,
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such new ore would carry more metal than expected and insure future
operation without premiums. ‘
| The Christmas Mine has produced 1,325,000 tbns of ore containing
65,335,000 pounds of copper. Several million more tons of ofe of
better grade are estimated by reliable engineers to be geologically
probable. The owner believes that unless new capiﬁal becomes inter-
ested in the mine, it will shut down if premiums are discontinued
in 1947. The shut-down would involve flooding of important workings
and the probable end of a mine that potentially is an important asset.
Continuance of premiums for another five years Wéuld 6ffer»excellent
opportunity to put the mine on its feet as a continuing asset'rather
than & probable dead loss. It 1s altogether likely that many other
mines have a similar picture. |

Huge sums of money will be required to find and develop metal
raeserves for the start of the coming century. It is doubtful that
private capital will make the venture before dangerous scarcity
fofces metai prices to soar. Should the government be forced to
step in before such scarcity, it would find that loss of present
kdeveloping mines through early premium stoppage wou}d'be far more
costly than to keep them develdping by continuance of premiums .

Premiums should be continued as needed as long as & property

is developing and worthy.



OFFICE OF WAR MOBILIZATION AND RECONVERSION
Vashington, D. C,

" April 8,1947

Mr, Fraok P, KEnight, Jre, President
Sam Knight Mining Lease, Inc,
Ghristmas, Arizona .

Dear Mr, Knightg,

Effective October 1, 1946
to not later than June 30, 1947 ; -
Total Premium not to exceed $34,327

Dewatering and rapairing shaft, ea%xmate- No ¢ ¢ 0 v s 00 00 6,237

Sinking shaft 20 feet, estimat o4 6 6 oe s 2,500
Cutting shaft station, esti oo s o 0 s 7,000
Drifting sud crosscutting, v ox oo ow o ow e 17,420

Toml Reco LI N I &34,327

‘The raise, estimated aat.$6,975, vag denied as it cannot be

$ note that your present limited exploration
copper ls cancelled April 1, 1947. Please re-
turn the original reglonment sheet to this office,

Pleasa submit monthly reports containing the information as
datailed under "E", page 4 , of your appllication, Label these reports
"Exploration® and your usual operating reports "Mine",

Vary truly;yours,
C.0.Mittendorf, Director

_ 0ffice of Premivm Price Plan for Copper, Lead & Zine
Room 2204, "Tempo K"
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WAR RINE

‘ &
Feport of the Duvesu of Vines to Secvetary of Interior, Hareld I. Ickes

« - o, o A

Christmas Mine
Project 1419
Gila County, iLrizona

= Goppey -

Surmsry

The Christmag Mine Qan&iﬁﬁa of 38 p&ﬁanﬂ@d‘und 460 uﬂﬁmﬁﬂﬂﬁﬁﬁl
mining claims loceied in the Bammer iining District in the Southeanb
Gorner of Gila Counby, Arizona.

The Mine 1s idsally sibtuabted as regerds btransportaition and
agecasslindliby. An 11 mils spur of the Southern Pacifie Hailroad cote
neehs the property with the Hayden Smelber, & unit of the imerican
Smelting and Relfining Cowmpany. The property is on the Globe«linkelwman
highway about 10 miles from Vinkelman and aboubt 40 miles from Globes

The Christmes Mine was discovered aboub 1820 but bhecause 1%
was on the San Cardoes Indisn Reservation, little wéa done until the
rasavrvation boundaries were shifted in 1902 o sxclude this m§§éral
ares. From 1908 to Januery 1, 1944, the mine produced 1,288,913 tons
of ore vielding 50,752,114 pounds of copper. The preszend @p@?ﬁ@iﬁm.

iz under the supervision of lr. Sam Enight, lessee, rom 1940 o

¢ The Var Hineraslsg Heports of the Burcau of ¥ines are . lssued by the
United States Depsrbment of the Inbterior te give affielal expression
o the conclusions reached on waplous investigsitions relsting to Aoe
mostie minerals. These reporbs are baged upon the fleld work of the
Bareasn of Uines end upon datsa made svaillable to the Mepartwment from

other soureez. The prirary purpose of SHthis veport is to provide age
sentisl information Lo the wer apenciles of the nited Statsas Governe
mant and o assist owners and operstors of wining properiies in the

nroduection of minerals vital to the prosecutlion of the war, ‘



Pebruary 1, 1943, ¥Unishd shipped from 3,000 to 5,500 tous
of ore per month o the huyden Umelter for bhasle vlux., Uinsa

February 194% production han 3ac°egﬂaﬁ Lo ﬁﬁ% wong in Mot
aguber 1945, vﬁW@v@r, upon sorvpleblon af she prﬁ ik propran

to devralop ove indlieated Ly Purgau of i iﬁ@ﬁ QViki,nge produstion
should reburn te it¥s norwal lovel,.

The ore nodilss ave of pyromebesomalie e::“:u{ﬁsz? parbislly
raplacing favorable Limsabtone beds edincent o s dioribles ine
truaive. The org ls locallzed neay the conbtact In heavy
garnsbizsed arvess., The chisf ove meievinls are Lhe coppor
sulfides, canloopyrite snd bormite with varving wrounts of

chaleooibe, netive copper, chrvsocolls, and evnorite. The

gangue is heavily noetized lirestone wihh gome pyriba,

Diswond Arill proaspscting of previocusly unexrloved
aTEas in'th@ ming woa unds-Haken %y,t&a amraay of ¥ines io
1848, Drdlling was sturvrbted on Septenber 1, 1948 and eome
ﬁl@%&ﬁ on Jamuavy 18, 1944, Turing this tine, 32 noles
sgaranating ¥,948 feeb wewve drilled. ‘esults of & lw Wit
indieate & reserve of ¥7,200 tons of 2,50 percant copner.
filowling 10 pevesnt losh fmf ore Loft as »illarse this ragerve
iy ?a&uc@ﬂ o B7,B00 teny of yeeoverable opra,
indleatod has been dlvided into two clssgues, v
pelow the 770 lev @ag barred dnaceeq1aille which

"

doveloped sxcept by o major program not eonbomp

prasent, =:nd ressrves above the V7O lovel,termed uwceessible,

o
g

The atcessible tonnege s ded by Puresn of Yines Arilling is

=

64,100 tong of 2.8 percent ecpper and the lnscesssible

o

g 25,400 tomn of 2.4 vercent

oy
B

Ffor the mine or that bonnspe in developrank nveas now I ding

I S & o eagy b

jeatad by PBuavaasn Avilldine. g
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V&,lﬂ@ tons of 2.3 p@?ﬁ@ﬁ% aopper., The %@“qj inaoe ”&ﬂiﬁ?w nrve
ich ineludes ore indicabed by lwreau drilling and by provious drille
ing by the Harwvey Hudd intarests, is 89,900 tons of 2,5 percent coppers
A%ﬁ mvav 1* ?@?nl mine reserves ave osbimatda st 132,000 tons of ?@?
p@?@@ﬁt aapyar* These figures aréd based on a cut-off/o?a??o copper.
“There are several pringipal levels in the mine whieh ave
seprviced through He. & shaft, 908 feet desp, Rovweand-pillar stoping
la the geeevted wethod of mining the deposis, mlthvugh sgusre-sobbing
shrinking, and horizonsl cubeand-f411 have been expsrimented wit
The room and plllar mathod is woll sdapbed to the sttliuds of &
vads whieh dip 10° to the southeast, Where the wine has besn Adruin.
ed before stoping wns started. the ground stunds well with 1ittle
pimbering, uk can bthe Towoer levels, where drainage iz not cowplets,
th@,ﬁweuﬁﬁ ia‘b&avy and vequires cloge Limberiog snd malntenancs.
The mine eculprent ls being wmodernised oy the lsas soe whe

is replacing wheelbarrow transportation of the ore in h@ ghopan

by ”slusharae? £ ming csr losder recently pura&mg@é §ﬂ$ rerlaced
=and micking in the development healings.
Othar souiprent on the proserby counslats of & BOD fletabion

unit which waa in use frowm 1029 to 1931, sowpressers and drills,

maghine svep, blacksmith ahop, warehouse, filter rla%? and feaming
shad.

Power is dvewn from the Coolidge Tam power iline whish
erosags bhe properby in the vieinty of lo. & ghaft.
, Bureau
Vﬂ@l”l.ﬁ?w hae bheen fndicabe? @g/&wi%%iwg to insuss normal

production for a odndeum of 8 years. It 18 probebls  thet when the

7
drilled aveng above the 770 level are Mulle developad they will yisid

tarably longov

sufficiont to nape to walntoin productlon oy & ennsl

roriod,



Should o mejor development program be underbtaken to open
the 900 and l;QQOfoﬁﬁ levels, the life of the mine would be‘ma%eriglly
incressed and the grade af the ore ralsed. The present method of wine
ing would be unsulted for the levels below the 770 level unless the
&rﬁﬂ.WQS throughly drained and the ground given o chance o "set”. One.
of the waried minimg'metheds employing £ill weuld probabliy be found
aultable.

The denth of the depesit has not been determined but it is
believed thatb ﬁevazapmﬁnt'at depth may disclose reserves agunl to or
inIQXe@ss of the tﬂﬁal ywoﬂuaﬁiea of the miné to date,

THPRODUCTION

| 11 A
An Eagineer of the Buresu of Fines visited the Christmas

feasdibility of diamond Arilling the ore deposit for the purpose of
increasing ore ?@s@rvegoA In his repord, ﬁa‘raemmmemd@d the ﬁri&iing
of siz holes, aggregatingl,168 feet, from the 770, or botbtem level
of the Christmas Hine.

Invitations for biﬁa fer a miniman of 2,000 feat of drilling
were aenk oub on &ugust 3. 1948, Eids were opened on August 17, 1948
and the contrget aswarded to the Southwestern Drilling and Dovelopmend
depanyo The Voentractor arrived on the proverty on Sepberber 10, 1949
and drilling was started on Sepbember 12 abt noon. IFrom Soptember 18,
1942 to day 21, 1943 the Southwestern complated 13 holes tobaling
2,241 feet. On June 1, 1943 a contract was let to the Sulliven Maldhine
ery Company for an additionsl minimuin 1,000 feet of drilling. From
June 1%, 1945 to January 18, 1944, fullivan completed 19 holes totaling

3,705 feet,

Iocebion and Accessibility

The mine ig locatod in the soubthwesbtern eornar of Hils Gounty

) TR i Un man Y Y A Rana R s mamm mm S A AT



(fiz.1) 10 niles north of Winkelmen, arizons, on the ﬁl@b@»ﬁiﬁk@lmaﬁ%
hlehway, & well maintained sravel road. It ig in the Danner Findng
Disbrict which covers the Dripping ﬁ@nim@a Range.
| %ha’prmyéwty is ﬁﬂ@ally aiﬁuﬁt@é Bs vegurds tranaporbstion

and aeensaiblility. An 11 mils spur of the Southorn Feoifie feilread
conneets the property with the Hayden Swelbar, a unit of the jmerlcan
ﬁma&%iﬁg & Tefining Company. Supplies nre ebtauined sibher from “lobe
j@? dinkelmen by truek,
@%@ collar slevabion of ﬁa&vé ﬁhaft, the main oporating shaft,
is &;G%ﬁ.??zgf@eh. The camp preper iz sbout 400 foet lower while the
@1@vaﬁimn ef the railvosd spur, power house, and abandoned Milter lant
is 2,050, aboub 20 feebt fbove the adjecent Gile Hiver.

CLimate and ?@ﬁ@t@%i&ﬂ

. . . locality . .
The ldmabs of th@g/ﬂﬁ mi%ﬁ in the winter, althourh snowfall

is nodt uvnesmmoen, with considerable ?3&& during the months of January

and Pebvusry. The Jwmers are exbremaly hot und dvy, The vegetation

is typilesal of the bills of southern Arizons, comsisbing weinly of chells,
saguare, yuces, mesguite, apd estelaw with some pmlmlﬁ@?daq' Seatbored
gobvonwood is found slong the Gila Hiver. There is no tlmber suiltable

for mine or building purposscs.

PROPERTY OWHERSIIP AWD IESCRIPTION
The properbty is owned Ly Christnas Copper Covperabtion, Frank F.
Enight, President; Rolend Mnlght, Tredsurer: Freunk P. Endghit, Jr., Generd

ipnager and Viece~President, with maein offlces located st Beverly Favms,

=

dnsg. The mine is being operated under lesss by Sam Xnight, alsoe of

Bevarly Parms, Mass. The properby, consilsting of 35 paltented and sbout

40 wnpatented claims (fig.2), bas bax and othey liens apsinsd ib.

ZV Tlovations used herein sre mine elevsbions and are 40,73 feet hipher
then UB.048. elovabtions.



~E§%@?§ formerly generated at the property by s covpany-owned
1400«kw, Diesoleglectric inetallstion, recently purchssed by the Indian
Service, Department of the nterlor, is now drawn frow the Coollidpe Dawm
power line whieh evoszses the y@@@@rﬁw.iﬁ the vicinity of We, 3 ahafd.

\

V%%%@r ggg domesbic snd general eamp use 1z ebbalned frow the wine, 9hile
n N ,

the mill wes in operatlon, the necesssry weber was puwped from the Gilas
fiver, 1 mile ansb,

Surface buildings and squipent on the properby consist of a
100 son filter plant, s BOO-tom flobstion rill, one wooden and one
steel hepdframe with complete holsting equipment for both, = tinber
framing shed, Lisckemith shop, warehouse, ssaay office, machine shoyp,
store, goneral @ffima; anginsering office, school, bunkhouses, nnd
privats ﬁ@aiiiﬁgag Moat of‘th@ fram and sbode bmilﬁiagg are in poocy

condition.

HISTORY AND. PRODUCTION .
Tha wmine was first locabed by Dennls O'Brien and ¥illisw

Tweed sbout 1880. They sold or apbtioned the property to the Fhelps

Ereses

Nodee Cowpany and Pr. James Douglas erestad two amsll smalﬁinﬁvfar'aaag.‘
Eﬁ 1884, the compawny was forcad bo ﬁmﬁﬁﬁﬂ@'ﬁﬁﬁr&ﬁiﬁnﬂ becauns ¢ the sres
was inside the San Garles Enﬁi&n.ﬁa&&%va%i@n; on Deeamber 22, 1@@2,
the Feservation boundarles wore shlited teo szelude the mining proverty,
and on Chrisbhas ave, T. B Ohdtbenden locabe? o group of claims to
cover the depocslt snd nmemed the property the Chrisbmas Mine.

The Saddle Hounbaln Micing Company wos formed to hwld and
oy&rat& the properby, and & smelier was evected: 113,322 tons of orve
was mined prloy to 1907 when the company falled.

in 1909, the Gilla Copper Sulphide Corpany was formed Lo operate
the properby, whileh they 4id withous preduekion until aboub 1914, 4%

asbout that time they borrowed money from the smerican Smebling & Refining

D]
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Company and enkered an agreoment whereby the latter were o smelt the
onre for 10 vears, bub as s condition of the loasn, weve b0 manage the
proparby until the sum borrowed was repaild, Shipments began in Pobruary

1918, and ﬁh@ 1¢ﬁm wag weld in Noverbewr, 19168, Therseftey, until

CJamaary 1812, the Swelting company conbtlnued fenagoment on the fee

basis, The cornany conbtined to ap@r&%& until the depreseion of 1921,
Beotwoen 1921 mnﬁ 1986, vhe bondholders instlibtubed foreclosure

@T@@%ﬁﬁﬁ&gﬁ'ﬁﬁﬁ@ﬁﬁﬁ of defanlted bonds snd 5 new sorporabion known ss the

(hristmas ﬁ@pyﬁﬁ Conpany was fﬁﬁm@ﬁf Operationa were redumed In 19280

and combivued until 1938, Durlng this peried g 500-%Hon sapaciby will

wag built. ITa 1936B.36, the ocompany wes veorganiszsed as the Chrisbwes

Copper Corporation undey artiele YYD of the Bankrapbey et and the

mine wag v@ggam&d bub wes foreed Lo ahut»ﬁmwn again in Mareh, 1638

veesuse of the low price of copper.

o In 1939, with the sdvent of a beobier priece and s favorable
ﬁm&l%iﬁg @@ﬁééaﬁ, aperabions were resumed Ly leasing and In 19482,2,500 to
3,800 tona of ore were balins shipped to the fayden Smelter saeh monbth,

The Christrag Mine prodused 1,2681913 stons of ore from 1982
to 1943, {ses Appendix 3}, from whish 60,752,114 pounds of copper was
rocovered by smaltlng. In the nast, the bulk of the producktion came
from stopes on and above the 400 level. Because of depletion of ore
rpserves, very little work iz being dons ﬁt pragent sbove this lsvel,
the maln deovelopment affm?& baing ﬂirﬂatﬁﬁ'ﬁﬁ bhe lower levels. Irojeed
dpilling fror the #00 lewsl bas increased the produckion 1ife of the
apper l%?@iﬁ and proebably will furnish sufficlient ove to maintaln the

Proseat production rabe uatil the resorvves belng developed below the

400 ean be brought inte produetisn, Until sueh time until the wine is

depependd, only that counbry botween the 635 znd 400 lsvels enn be
ﬂ@@@m&@ﬁ upon for sny spprsciable oubpub. DBeeasuse additional handling

mam e enandand o daliver ore mined below the 400 to the ore bins -
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and because phe bulk of [uture production will come from this ares,
gore Inerasse in the cost of mining ean be @m@@ﬁ%@éa Tardng 1943,
vroduction has declined f#&y 3,073 tons in January e 1,588 tons in
.nae@m%@vw Howaver, upon compleblon of the ?@@a%mt ﬂ@?@lﬂg&@ﬁﬁ DTOgran
opaning rescrves ﬁﬂd*nat@ﬁ by Bureaw drdlliing, normal oubput of 3,000
Lo 5,500 % NG oY m@mﬂh %ﬂ@ﬁiﬁ ﬁgain be posaible.

Dispeaistion of Mined Ore

} The Christwmas orve is purehased by the Hevden Smeller as o
banie flux. The composibion of the oy variss consideorably in Jiffere
T

ant parts of the mine, bub the average analvads will elosely aporoach
the followings

“ilica L »ﬁ poroant
Lime G do.
Alumina : 2 A0 .
Lilveyr o 25 Ao e
Sulfur 3 d0 .
Gold L0085 0z
Iron 11 - do.
Jopper 2,80 Peveent

“The amslber deduets B pounds of copper per dry ton of ore snd
pays for the remainder at 11,975 cenbs per pound, the present guobtation
for elsctvolytic eathodes. Liwe is paid for nt the vate of 10 cenbs per
unit over 15 percent, limited Yo trambtwend cherge opll.50 per ton, whishe
ever is Jless, Dase Ltreabment gharge iz $1.38 ver ﬁ?ﬁlﬁam wlus 15 eents
per dry ton for gash 1 ocont ineresse in the guotation for eathodes above
114775 centa per pound, up to a mexdrum bese charme of 2,00 ver ton,
The bage charge ls alse subject o zdjustwant to compensabe fop ohan 2as
An the W@gekﬂaaiﬁ st the smelber. |

The lssaes is v&eﬁivﬁm: a premivm of 15 cents per pound of
soppar from the Hetals Reserve Cofpsny, baged upon 87 p@ra@ntv@f the
“{maymar nagay, smelterls Tipures accenibed, |

Appendlx 2 is a recspibulation of soelter returng duard ing 1943,



$eJ
O -

GEOLOGY
General |

The Christmas copper deposit is 2 typleal 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 intrudedkigzo the limestone in the form
of a plug with attending diorite sills and dikes. The intrusion was
accompanied by garnetization of favdrable limestone beds near the contact.
This was followed by the mineralizging phase with the copper-bearing
solutions permeating the garnetized, favorable limestones and deposit-
ing copper sulfidegl

‘The deposit as defined by mine workdngs appears dn the shape of
a semioval with the open side to the north east and the énclosure assumed
to be diorite (figs. 3 &4). The eaétern limit of the_deposit is the
Christmas fault which has a general strike of .35°- 40°W. and a dip of
70°-80°NE. To the southwest the diorite fades out in a series of thinnihg
dikes or fingers. | ‘

The ore occursl in the upper part of a series of Paleozoie
sediments which are overlain by a thick andesitic flow%i The sediments
dip 10° to the southeast and outcrop prominently around the deposit.

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

are few outcrops.

The Diorite

The instrusive is a quartz-biotite-diorite of two ages, 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

Btabstract from report by Harrison A. Schmitt.
ﬁ!Federal Geological Survey preliminary report.
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ﬂf P@ﬂﬁﬁi@ﬁ>wiﬁh the ahsles 1s common, while evidemss of digestion of
the limeptone 1 rare. | ,

- The dlovibe ﬁiﬁw or Ciagor formations are best shown by the
ming developrent on the west end of the deposit (fizs. 3,4, & 28). The
ﬂh?iﬂtmé@ fauals o the unorthesst delimibs bolh the diorite snd the ﬁéﬂﬁm
manbs ., ,

Loeally the eénﬁaaﬁa botween the dlorite and the sodirents ave
v&iy irresular and ave charscherized by » magnetite-pyrite zone vmw&ﬁmg
in hhi@kﬁaaﬁ from § Inchea to § fest, Gouge is also noted st the contact.

The sopper conbach éf the diorite runs from 0.07 to 0,75 par.
eont, the average being szbout 0,40 percent, The asanys of the savples
from ¥o. 2 hole (fig. 9 and appendix 1) ave falrly representative of the
corneY eenagnt In the dlorite near 1tz conbtact with the Llimestones.

The dloribe, as'@xyma@d in stopes and drifes, is fraotured and
bloeky, ¥hen exposed Lo tha air it disinteprntes repldly and requilres
tinbering in wmost csses. Where slougnling of %h@}ﬁiarﬁﬁa;hag arehad navreow
drifts, no tivbering is vequived. lowsver the walls snd beoks of suoch
opanings srn dangey spote snd vegulre conshend attention, With few OXw
eeptions the ground is heavy in fault zones and ragulres tinmbering,

The Sodimentsa

The sedimenbs are ﬂmm@%éﬁ@ of alh@wnﬁ%iﬁg Livgabones and shalew
with the former predominebing. Yost of the ore so far mined has come
from 14 Jdefinable llmestons beds. Beds not ineluded in thia aa§?@lgﬁi$ﬁ
haﬁé been mined on the 635 and 70 levels,

Les Kovisg serdes is the thiekest and apnavently the nost
favorable for ove deposibion. Thils series has conbribubed the largest
part of the sceossible ore shown by Dureen drillirg. Ilss Hovisg hes

produced more and better prade ore than any of the other beds in the

$els

saeh

k]

ofe In sows arsss this bad has been wined for its thickness of

s




60 feet, but generally ore bodles within the seriss ave sepsrated by
roelatively ﬁﬂ?raa at?&tﬁ 0§'ﬂha1$ or abaly limestons.

The following 1s a tebulated section through the above
membioned 14 bad ¢ taken fﬁmm %h®-@crralﬁﬁian shart by the Federal
Ggolopical Survers

52 fost of sediments

240 Deds

v faet of ssdiments

{187 Hods feet thick
10 feet of sedimonta

OXel DodBe..euqedl foet thick
1% feet of sediments

DRald Doedlssvenee B Poat thick
5 feat of sodiménts ‘
v.’;l ;343@33 LN RN R ¥ | ‘4&& ﬁ.ﬁ(ﬁt thi@k
18 feot of sedivente .
B Bedl.eaverenee o2l Foot thisk
15 faet of sadiments

=1 :@ﬁ%éﬁ RN ¥ cﬁl@ f@f’?ﬁ thick
20 Teet of sedimants
Johnny Bode..ssee ¥ fost thick
4% feet of sedimenbs

208 Bodescenesveasd foab thick
8 foot «f sedimente

D20 Fodegovosvre ala feat thiek
2 faebt of sedirents '
A5 Deflcenssoasne 7 faot thiel
8 foet of ssdiments

250 Dodisessseseell Paats thick
8 feobt of sadiments

img Hoviag. ... 0050 et thick

The limestone and ahsle backs in the stopes and drifts shand
wall in o drained aress, EGW@W@rg dn the old workings and esrecinlly
in these saowlug beavy shear, the becks tend ta'p@al aff on bedding
nlanes. Yhis is appsrently the result of exposure and nob due o
presaura of overlying strabs. The backs of newly developed stopes
in drained aroas rerain in good cendition for a ionger time than
required to complete the stepe. In aveass newly opened and not draine
ad the ground slonghs soon afber Ib 1s ospened, In these svess s change
in the steping method would be reguired,

[

g) Ove Ooouyrrancd

The ove dovosibs are of mebagomatic oriscin. vanlasing Favorve



able limestone beds nesy the limestones~dicrite conbtseds Minerallszation
pxtends fyom 50 o 200 feet outward frowm the dlorite inte the limee
gbona, In the naprow LONG plong the conbtaet the echief minerals are
magnstiie and py?itm“ mtgmn& this, to the limiba of‘min@raiﬁga%ian,v

She lim@&t@m@ as garnobized and conbaine verying arounts of eoppar

mingrals., The mineralization grades outward inko merble or unpliberaed
limeatons.

The vpineipal ors mingral is shaleopyrilte, bub some bornite,

shnleoceite, and in lesser avounts, oxldi : ad coppar minerels, ususlly

ars @?ﬁﬂ%ﬁﬁa Waﬂw the surface and ot various nlaoes olong the soukh

aonbtant oon iﬁ&?ﬁb%@ oxidation heg btaken plnes. The gangus is chilefly
garnah, 2wl , and unveplaced limesbtones.
sgobore eontrolling lesallsation of the ore ean be svmmed

up 23 follows: {1}”fh@ ioeation of the dlorite: (2) the exisbence
éf favorable limeatone béﬂa; {2} ﬁﬁrﬁ@ﬁiﬁaﬁi@ﬁ of bhese beds: (4) the
fheburing of #h@ favoreble, Lu?ﬂ@tﬁh?ﬂ heds a&icwing the permoation
of orse mg%?ia@ soiutions with subsequent deposibion of the copper
minerals, |

Ta some instancesz the minervalization of ore greads aﬁm@ﬁﬁ a%
’th@ gonbact buﬂ genorally ccours fr@m 10 o 28 f&@z from the dicorite
and exhends E?ﬂ% 5 to 100 feet oubward indo the linestonss. The oubw
line of the aves minerslized by the &apgawwbﬂa?ing solubions depends
upen the azxbent of the garnetization snd the shoaring. The stope
boundariss do not conform with the above bubt ave governed by grade of
ore. In the narrow beds the stope height is wniform, limited by bhe
overiving and m%l@wly&sg shale hads. In the ﬁhi@@ beds, such as e
J Bed and the Las MNovias series., the ghtope h@&ghﬁ is lyregular with

R

maeh bthickening and thinmning.
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| ERPLOPATION
Prioy Tiamond Drilling

In 1916, the imerican Swelting snd Refining Company ﬁrill@d
7 holes totalling 2,557 feet, Thres holes were drilled fwam the stopes
on the north side of the 300 level. Ore beds shown by thesa holes were
lntor ﬁ@?@im?ﬁﬁ and mined. One hole was drilled from the 400 level and
bobtomgd on the VIO &@é@lp sbove Fadewral Bureau of Mines hole 3. The
lﬁéﬁ 2% Paebt asaayed 1.88 percent aépﬁar‘whiah wag the hirhest in the
hele. Three holss wgwa-ﬁwillaﬁ‘f@am the surface, one of which showed
15 foot of 2.00 pevecent copper. ALl holes were vertisal. ,

Muring 1930, the mh@%&tﬁ&@ Gopper Corporation drili@ﬂ/hg%;a.

REE °a@ﬂ?iﬁg %wﬂ@mwﬂmaﬁaﬁy @, 000 f&ﬂ%a This drilling was ponfined to

Lhe OﬂﬁtPV below the VW0 level, mosb of 1t in the vielnity of Ho, 3
shaft, with the %xaaﬁti@m of ons hmlamwhiaﬁ was drilled from the sure
face nenv Mo. 4 ghafts Host of the recovrds of this drilling have
aither beam loat or were destvoyed sb time the engdueering office
‘hurnad, Howsvar, f”%m/ﬁgﬂilﬁﬁiﬁ it appesrs that the P@%u? 5 ol bhig
deilling wers wob enesuraging. _

In 1641 the Harvey imdd 1ﬁt@?@sﬁﬁ drilled 11 holes tetalling
ﬂ,l@? feet, This drilling weas confined %o the ecuntry below the V70
Eeval. 773 Ardft was also sampled and, in the vieinity of whab ls now
A %t@@@a aganyaed 5.0 perconl copoev.

Work by bhe Buvesu of Hinﬁs

Soutimagtern Drilling o Davelopment "mmpﬁ“v unday anﬂmﬁa@i
to the PFederal Bureau of Minds, drilled 13 holes apgregnting 2,241 Teeb,
The conbtractor arrived on the r»roveriy on Sepbewber 10, 1842, iLobive
drilling began % noon on aépﬁ@mh@r 12, 1942, Upon complabion of diamond
Arill hole 12 on May 21, 1945, this contract was terminated, On June 1,

L5

1843, a now Qﬁ)’s&u!"&{?@ wag entersd into with the Sullivan Hnohinery Q,@cy ENxa
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for sn ndditional minimam 1gﬁﬁﬁ faet of drilling. From June 1Y, 1943
tmiganuary i8, 1244, 19 holss tobaling 3,705 feet were complebed undey
this contrast, The tobtal drilled by the two msnﬁramﬁapa for the Bureau
of ¥ines was 5,946 feot.

A praliminery invesbtlizatlon of th@-ﬂhriaﬁmaﬂ mﬁﬂ@ wag made by

O« He Bishop from Vay 29 to June R, 1942, 4s o resuld of his field
work, Bishop w@aemm@ﬁdaé giz holes, aggrogeting 1,185 fest to be drililed

from the 970 lovel. This ﬁ?ﬁ@@ﬁal wes caveled oub with the excepbion of
hole 4, which wag not drliiled, and with the aﬁdiﬁi@n of ﬁiﬂmand dAprill
hole % whileh wag drilled to aappl@m@mﬁ the informetion obtalned in hole
Be YWhen it becswe apparent that ore Lelew the Y0 level would neb he
mined at this time because of the extensive and costly developrent ree
guired, it was declided to move to the upper lovels, in aﬁ abbomnt to
losate ore resarves thab would be more roadily acconsiblse,

Tn ﬁh@ following deseription of ths drill holes, the term ovrs
is arclied o theose wmineralized zones nsgsying more than 1.50 npeveend
gopner. A1l zones suspected of carpying wmore than 0.50 percent copper
wore asaaved (pee Appendixz 1}. A swmmery of ore reserves willl be found
under the neading, "Ore Hesarves.

K@lé 1 {Tig.8) was driiled upwerd 2t an sngle of | 16° fror the
wost snd of 809 drift. The ﬁaaring'mf'thms hole is . z0° Yo, depth
175 feet., Because of the intense shear through adjcining arifss and
atopes, it wag thought that ore might be found on ko the norvtheast
beyond the diorite finger that cub off the ore in the agjacent sbope.
No mine “’lizaﬁacﬁ of sny conagulanes wos @ﬂawunﬁaveﬁ in the hole and

ne samcles were asnd in for sssaying.

o>

Hola 2 {fig.D) was drilled horizounbally from W73 dwifs, "70
levael, The beardos of thin hole s 0, 18° Yoy depih 185 footb, ?h@

axiatenas of 8 bay bobwsen two diorite fingers enelosing sedimentavy



rocks and extending wosbwerd was indleated by exposures in S0D drift,
Hele 2 Wm$'ﬁriliaﬁ Lo prospect ﬁﬁa'supygg@@ bay.. Tb was Found that the
bay Was gsrall and the ﬂﬂﬂl@ﬂ%ﬁ‘ﬁﬂﬁﬁm@ﬁt% eontrined little copper, Theas
rogulia discouraged mﬁﬁi@&émﬁl drilling in this ares, ‘

Hole 3 (fig. 10), bvesring W. 49%m., dip-65%, depth 146.5 Feot;
the wm?kihﬁsﬁ@ the mérﬁ&,a‘ #09 ﬁ?if% ﬁmeinmeeasﬁzh1@¢ Hﬁwév@y, e
wine maps indieste the oxistence of a definite bay betwoen diorite
fingers. The heavily minoralized 773 bed Alins toward Shis bay and under
209 Arift. Org intersections were snoountered botween 11 and 36 feet
amﬁ‘h@ﬁwaam 56 and 120 fég%g Tnaswuch as the trvend of the enclosing

diorite was falrly well known in the lwmediszte aveas snd because the

are blocks were assumed ns baing 80 foet slong and éxt@nﬁ?ﬂg 60 feet
away from the diorite conbret. This hole indicates 21,800 tons of 2.73
pargent coprer. ' .

, Hole & {fimg.l11l), locuted st the nﬁyﬁhﬁrm exbant of 017 drift,
770 level, bearing K. 50%%,, dip-10°, depth 288 feet, wes intended to
sxplore the aros bebtwsen the diorite finger to the south and the one
to the morth. This arves of sodiments ns shown by workings on the 200,
300, and 400 levels, i3 gulte extenzive and hag besn one of the mosd
.yrcﬂaativ@ areas on the uprer levels. Mo mineralizastion of &n?remnm@qu@ﬁa@
wag found in hele 8. The width of the sediments was shown to ba sbouk
B85 f@éﬁ 2t thils level, Diorite waa @méﬁﬁﬂﬁér@d betwaen 115 feet and
136 feet, Magnetlbe und oyrite wers found in mosb of'kﬁﬂ coro, indi- B
aaéing aim&@ nroxinity teo a diorite eﬁﬁtmaﬁ. The presence of the
gontaot minerals and the dloribte seem to boar oubd vhe assumpbion that
the drilling wos skimming the diorite forming the east boundary of the
bay e

ficlew © and 84 (£ig.1l): Hole 64, besvring

fy AR W

Q‘ E ; o G
3‘0 Eﬁ:o ] f}iﬁmvgi_f}a #
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depth 147,.8 fﬂ@ﬁg Wi ﬁrii&@ﬂ frvor the save cebtup as hels 5, bub below
the 770 level, This drilling was inbended te prospect the sawe bay

. ; .
gnplored by hole 5., Ore was interascted from 7,8 fest fo 28 feset, ine
dleating 1,400 tons of 3.81 parcent coppers AL 42 faeb, dfillimg pagssed
imﬁ@ eontoct structure wibh min@r&lixati@niwf magnebits and prrite. The
,hml% bottomed in diorite whieh wes assumed to be the bottom.or essbtern
boundary of the bay sves, It ls possible that gr%@ﬁar oré thickneas or
additional ore zones mighl have been found, had the holé been pointed
moya to the northwesbt, which is the g@ﬁﬁ?ﬁiﬁﬁi@ ﬁf_@hﬂ‘@&ﬁ%@?m boundary
of the bay. Hole 6 was ﬁri&l@ﬁ fram_ﬁh@_ﬁmm@ iosation as hole 64,
but waz lost ab o depth of 78 fﬁa% h@Q%m3é of badly broken and caving

. o b4
ground.(Note: From 137 Bo 146 feet sl
' A

ﬁdges avefagedvz.ZB percent copper.)
Hole 7 {f£ig. 10), bosring ¥, Y0PR., Aipe63", dopth 148 feot,

was drilled Lo obtain information Lo gupplement that obtained in hole

3 concerning the miﬁéy&limaﬁiﬁﬂ of the bay area, Thyee ore zones wore

out - one from 17 Lo 22 fost, one fﬁ@m-ﬁv,%a Y2 feet, and one from &2

to 87 feot. This hole added 2,800 tons of 1.98 percent copper to the

indicuted ore reserves. This was the lsst hole drilled from the 770

level, -
fole & {fig. 18), locabed in 385 drift, 300 level, bearing H.
18%E,, dip=70°, depth 288 feat, wis intended to prespect Las Hovias bed

bolow the 300 level. Drilling spparvently follewed the eontaot zone as
svidensed by the character of the cors. Some nabtive copper and chale

copyrite were found bus never in suffleient gquantibies to make ore.

y

Hole 9 (fig. 18), drilled from the sswe loestion as hols 8,
b@a?iﬁé He i$$§,; Aip=-80°, depth 243 feeb, ﬁlém failed %o Pind ove and
ahﬁﬁ@ﬂ only oceasional minervalization in the form of native copper and
ahaicﬁpy?iﬁaﬁ It wag definitely proved by this drilling that the 3&3

¥oviss series in this lnwediabte srea was merbleirzed and, therefore,



%

uafavorable for ove.

‘ihﬂ subssguent dellling (holes 10, 11, 12, 1ad, 138, 134G,
amﬁvié) from bthe 400 level was uﬁﬁﬁftm&@ﬂ»?ﬁy the following reannons:
The 400 and BOO. level atopes along the gomﬁh ddopits contact were in
the 5O, 86, &mﬁ Jotmny beds, The 208, 220, 235, 25O, and Las Noviasg
beda, from whicsh adh ol the ore mined slong the north contact wes
devived, wore virtually waprospected In this aves., The genersl dip
of these beda is teo tﬁ@ northesst, steevening toward the enst of the

goction. 508 stope on the BOO level wes thought to be in the top of
th@ g Hovlas sariamywﬁi&&Awmmaﬁ place the four ovesrlying beds sbove
the 500 lev&lg This stops is }aaaﬁad-oa\%h@ wagt of the section uﬁﬁ%y
sonsideratlon. On the esst of this mectlon =sll bub the 205 bed are
boglow the 50O lave E'Anﬁ phave Lhe. &3% level, Eémamg@ of lack of
developwent on the 635 level, the east Jrift having besen extended only
180 feet from Ho. 3 shafb, the ares east of the 6600 coordinate wos
unprespeched. The sheey gtyuebure as ?ﬁgyﬂ in ﬁﬁﬁﬁ and B1l2A stopes
ig strong and becsuse of the intensity of the ghonr img it was thought
probable that the same Tavoreble eondliiions for minara&imati@n would
@x%ﬁnﬁ to depbhs. The 500 lavel for the most part i ina&e@ggibl@.
hat part which ig ama&&a ula woudd %aqui@ﬁ eonsiderabls exponditure
and tdme bo repsir, It was, thevefore, declded to drill all holes

Y

from the 400 level, The general brend of the dlorite contact and the

~ghesr zones were known from exposures on the 400 level. A study of
stope poundaries led to the conclusien that the ﬁant favorasble poink

o inberssoh supposed ore zones was abould 50 Faeh f?mm the diorite
intrusive. The averags width of the ﬂﬁ@?%ﬁ in ﬁkﬁﬁ ﬁ@ﬁtu&ﬁ was found
to be aboub 50 fest. |

Hole 10 (£ig. 13) was drillisd frow 5304 stopeo, %@S_l@v&l,

bearing V. 35y, ai@~av*, deuth 201 feet., The ground penetrated by



is

This hole was badly Ewakamﬁ}ma&uiﬁing.im poor core and aluﬁgm POCOVETY .«
U ben samples assayed only one cenbained mors %hau 1 parcend copper
(1,83 pereant). . |

Holes .11 and 12 (fig. 14) were drilled from B304 ntope. Hole
11 was intended to verify the lesation of the dlorite intrusive and
checked the projection within 6 feeb. Hole 12, bearing N. 16°%,, dip-
769, aépth 207 feet, was then drilled bo roughly parallel the conbact
shout B0 feat Lrow the diorite. O 25 samples assayed, only & were
abova 1 n@ra&mﬁ; the hig%aﬁ‘ﬁ@ing 1.43 pereonts Althouph nelther hole
was sonsidersd to have shown ore, fuvther xw¢@*&tian of this minsrale
ized aves is belisved warrented.

Holes 154, 188, and 130 (figs. 15, 16, 17, 18, 13) wevs
drillod from 416 drift. Yole 134, bearing ¥, 1598 Fep ﬁk»ao s depth
252 feel, wae s conback hwle needed fo v&aifv the loestion of the
dlorite, Ove was encounteved frowm 31 Lo 43 feet and frowm 192 Zo 200
feat, indleating 1,500 tons of £.16 percent copper. Ubilizing the
Infopmation ablalned from iole 134, 13B wes drilled with a beaping
of W 15%., o dip of -73° and bottomed ab 564 feet. Ore zones were
found Trom 188 bo 190 foot, 200 bmlﬁﬂﬁg and 218 to 217 f@@@g. The hole
. dnddeated 11,000 tony of 2.05 percent copper. Hele 13C, bearing

1,678, , dip ~-53° s Gepth 392 feeb, was inbanded Lo prospect the saste
ward extengion of the ara z@mﬁa shown in the two previeus holes, Ore
‘ 252 feet, 255 to
wan encountered from 207 to 232 foel, 837 to/272 feeb, and 311 to
286.5 feet, indicating 17,300 tens of 2.08 pereent copper.

Hole 14 (figs. 18, 16, 18}, boaving u, 30° "B, Aip~73%, dopth
303 feet, was drilled from the esatern ond of 5304 stope and wmumhlv
half way betwaen the barrven hole 10 and the %o, 13 hole. Ove was o
eﬁﬂmh@@éd from B0 to A5 faet, 1oH ve 110 feet, 127 te 131 fdet, 139 to
164 feet, 187 to 172 feek, 197 to 182 feebt, and 192 te 202 feot, -



indiecating lﬁ,ﬁﬁﬂ tons 0f 2.85 percent copper.

The presenee and disteibublon of the ore at the slte of 418
stope, sowe distance soubh of the maln conbuot zone, hos %@am attributed
to the progence of a diorite finger soubh of the stope, bhought %o bhae
o part of the same Fisger lying o the west., The irmmedinte mine workings
a&ﬁw a@maﬁg shéﬂr with a northeast trend. 412 gtope is located in the
Johoy bed, opening the pessibility of ore existing below the shope in
the 806, 235, 220, 250, and Las Novias Deda, Holes 184 ound 15B were
drilled o explgre this ares.

Hole &ﬁﬁ‘(fig,ﬁé} was drilled with & bearing of N, 18°%5,, dip-
439, depth 235 feeb. Ore wes found ?r@ﬁ 181 to 196 feet end from 211 %o
216 feet, adding 3,800 stons of 2,30 percent e@p@@r'am the roserves.

Hole 158 (£4g. 20), s vertical hole bothoming et 250 feot, was
alze drilisd from 418 stope and interseoted ore from 171 to 207 feet.
Gix thougand three huvdred tons of .38 peveent copper wag indicsted by
thia hole.

La the avallable ore poserves of the mine were nosring depletlian
snd produstlon wes falling off, a "ghovt hﬂi@“ program wag stavbed,
dasipned ho locube ore zones dn or noar active workings whieh could be
opengd with o sinbwem of i@at time. The resgrves added by this program
were oxpeched to be r@%ati@ﬁlyjﬁmgll %uﬁ»auffi@i@nt ko maintain producte
iom unkil resorvos below the 400 level wére»@p@nad and ready for mining.

fiole 16 (fig. 21), beaving due north, dip pius 30°, depth 213
foet, was drilled from 488 stope. This stope is In the Johnny bed,
while the stopss on the 300 level esre in the botbom of the J bed with
the “0 and 85 %@ﬁ% between the twe levels unexploved except ab pointa
o or past the limits of probable vre. It was also desirable ho tesd

the thiskness of the main diorite =t thisg poind. Orve was found from



51 b0 40 feot nnd from 48,58 to B8 feeb, adding 4,500 tong of 1.93 per=
cont copper to the reserves., Prepsratilonas for production from this area
was stavbed prompbly.

3@1@3 %8, I¥B, and 1YC (fig.&éis were drillsd from 4244 stope,

10 feot below the 300 level to prospsct the 50, 85, and Juhnny beds.

The stopes on and lmmwedistely below the 300 level at this point are in

the bottem of the J bed, Hole 174, bearing W. ﬁ?ﬂgi, dip=580Y, holed

an inancoessible intermediate drift, the logstion of which had been in

Adoubt, ab a depth of %6 fost and waz abandoned. lole 117G, bsaring due

north, ﬁipnvﬁﬁ, dapth 108 feel, wan ?Qiﬁﬁﬁﬂ to pass undspr this lnter-
mediabte Arift. Ore was found from 26 bo 46 feeb and from 65 to 74 feet,
adding 4,500 tons of 2.59 parcent @apyér to the ore reserven. This
sren is also being opened by the lessee. Hole 17B, beaving 5. 78%.,
,ﬁiﬁméﬁﬂ, depth 101, was drdlled ve explore the poasible ore beds beneaih
'jh@‘$ﬁﬁ level stoping to the west, Heo ove wes found except 4 feet in
the bottom of the sitope, whieh was also cub by the other fwo holes,
the unwined 4 feet in the floor of the 424A stope added 200 tons of 2.3
‘pereent copper to the resorves,

Holes 184, 18B, and 18C (£ig, éQ) were inbtended te prospect

he aves balow 458 stops, eash of bhe famiﬁ.f&#ming the weostern boundary
' the astope. It was kuoown that s filled stope exisbted below A58 g%mya
st lba definite boundaries wore not kunewn. Holes 184 end 188 both
:.leﬁ this gobbed stope when an atbompd wos mode fo drill through what
g thought o be & pliler. Hole 18C was then drilled from 342 drilh
Eh w beardng of H. 400, , Aip~86°, ﬂepkhvlﬁl feet, Ove was encount.
3 from 21 to 3@&5 feet and frow 60 toe §6 feeb, indicating é?ﬁﬁa tong
' 2,00 percent copper ore, |
| | - The stopes on and above the 200 level axtond zome distance

kR of the main arvea of minevalization which elosely follows the main



FA A

gouth contact zone. This suspested that a diorite dike migﬁt exist south
0f.the 1imits of 240 atope, which would expleln the presence of minaral«
ization so far from the maln dlorite aﬁnt;;;: If this were go 2 considove
able ares below 240 stops could be considersd pohential ore-bearing ground.
%é test this possibility, Hole 19 (fig.84) vearing due south, horizontal,
depth 186 fﬁeﬁﬂ wag drilled from 354 ﬁrift;s Sorme minerslization was éne
counterad st the starbt of the hole but beesuse of ite locstion and spobiy
chapaoter was not consldersd ore. The hole bottomed well past the limits
@f'ﬁh@ sbopes above and faii@ﬁ L0 sﬁﬁw the presonce of dleyrite. It may

‘be thet the: fault limiting the 240 stope on the west da pre-mineral. ks

loeskion and trend are such that 1t eould havd been respornsible for th

]

minerallizatdion in 240 stope as well as for that in 359 atopa, There is
no sonclusive ovidence to determine whether thajfﬁulﬁing oosurred Lolove
or afser the peried of mim@?ﬁi&m&tieaﬁ

Hole 20 (fiﬁ;xgﬁ} baaring 5, éﬁgg,g dip piue 75%, Aepth 100
faet, weg drilled from 412 stops te preapect the N0 and B85 b@ﬁs above
the stopsd area., Ho minerallzation of any conseguence wasg Found,

Hele 21 (fige 28) beesrving ﬁg‘@aﬁﬁg’ ﬁig nlus 677, Cepth 94 feeb,
was drilled from 412 dpift teo explore the Johmmy bed ndih of the Fault
that marks the norkh boundayry of 418 ﬁﬁﬁ?@; Ove was found from 9.5 to
19 feet, adding 400 tons of .43 paré@mtla@§@ar-@?é ﬁa tha reRorves,
Sometimein the past, a ralse had bean sterted b this loeation but the
senrch for the ove wes, apparantly, to the weat rather then to the sast.
The lessee repairved 412 drift and is now stoning this ore,

foferving to the 300 lavel map (fig. 3} & large and hesvily
asbopod embayment north of Yo, 1 shaft will b@ noted, ﬁﬁga awrbaywent s
alge shown on the 400 level (fig. 4} and on the 770 level as prospeebe’
by hole 5 (figs, 7 and 12)., Above the 400 level the embaynent was the

mogt oroductive ares in the mine snd vialded the bont grade of ove.
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The counbry hetwesn the 400 and Y0 levels was covnsidered & pood

progoest and was explored by the next three holes,.

&
B
[

228 (fig. 26) waz eclleved in 410 4rift wikth a boaring
of Wo 809 ., o dip of wﬁ?@, and bottomed at 513 feeb., The purpose of
this hole waz %o leeate the north dlerite flager of the enbayment in
the visinity of the 835 level. #n unexpected thiskness of 211l dloribe
was ancounbtered by this drliling, the fing@r proper boing lossbted ab
a dapth of 281 feet. Thilizing this dnfoermetlon the strike and Al
of hole 225 wes debermined.

 Hole 288 (£ig.28) was drilled from the sawe loontion as
284, wikth 2 bearing of ¥. 88%,, and a dip of -850, This hols was
originally intended to bobtenm at the 770 level. &t a depih of 91 feet
ax open fzult wos sacountered, producing a hesvy flow of serielile
sand. AfSer consldevables dIffieulty the hele was advanced Lo B fashb,
sbtempts were made to cement and eese the oaving nole, ¥ith tha Arill

rade 10 feet off the hotlom of the hole and the inflow of sand snd cave

Ainersssing, bthe hoele wrs abandoned.
Hole 22¢ (fig. 2Y) was collaved 50 feet to the norkh of 284

and 2B boles with a beaviap of W.88%,, and a dip of »35°, This hole
bottomed nt 480 Peab, st the elevablon of the Y70 lovelp £88.5 feet,
oy &1 pepgent of the 480 feet of drilling weg in dloritis sillg. 'he

orily nobewortlxy nineralizablon found wes boiween 266 and 288 feet (1,91

o

pereent Cu). Ueecsuse of i%s leoeakion in relubtlon be the onclosed
dioribe 2ills and the @xeﬁa@iﬁa development necesaary L0 open the

s
prebably swall bloek, this ore wss not considersd economicslly »ineble
and no esbimate of the pasai@la.%ammag@fw&s mude. The regulis of thisg
ﬁrilling‘ﬁiacearagaﬁ furﬁh@rlﬁamrﬁh for oyve roserves In thia srow,

&
Hole 22 ¢, completed on Jonusry 18, 1844, was the lask hole drilled.
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Gengral Progedurs

The bearings of ﬁll‘hﬁiﬁﬁ were seb by‘transiﬁ and the dips
by Braston. The mlne level surveys have been checked and rec eheokad
by company @ﬁgiﬁ@@ré, Fhe smioepriby of the old swwrvey statlons were zeb

n plugs and as theve is mne ground movement in the Christmas mine, the
pomponyts surveys wers socepted afber s few short check surveya had
boen wade. In setlling a drill; csre was taken thet the origisal trane
3it set.up ﬁﬂﬁ baek sisht were under s&&tiwns aat In plugs and in good
condition.

The origlnal %1&&&@ banks used on Projecst 1419 were consbructe
ad of threse BOwgalleon 0dl drume welded tey§ ther, end to end, alter
aboub mmaomkﬁra had been oub sway. The ends were left inbaet end,
sfver walding formed a Houble Daffle. With the open ov sub away side
turaed up, a trough approxiuately 2 feeb wide, 1»1/? feet deep, and
ghond 9 fn ok long with/é%ga of double Laffles, waa formed, The baffile
on the down amrvﬁnﬁ g ids mf each set wes cuk £res ab the bobtom t0 fam
eilitate &1@&&5ﬂ@& A Belineh el lepnoub plmg/gzzé@ﬁ in the botbtom of
aaoh aéeti@m and feur 1/8 iwcﬁ dyain plugs wore welded down the sides.
Twolmf thage Tenks w@fa}aaast?u&ﬁ@ﬁ in ong day ab a ocost of shoudb %AOQ
¥here working space was unlimibted these tanks weve very sabtisfacbory,
Howower, whers drillllog was done fr&m % ﬁrifﬁ-mr othay clogs qguarbers,
ﬁhrae'ér four wash bubs with oeuk down cerbide cang sob In them were
naed, & 1/2 inoh nipple and ﬁ;baw WA g@lﬂ@ﬂ near the top rim of

saoh tub. In use the bubs and csus were ﬂﬂWfﬂWG* in the folloving

manners; The ﬁlﬁdg@ pipe disehavged inbe - oun pet inside the first

end hidghest tub., The dlsehmrge frow thils tub passed Into the next
lower csn and tub cosbination, ﬂﬂﬂ ao on unbil the water was discharged
from the last tub. In the cass of bhe throowtub srpangenent, bhe

sludge would pasg over six baflles. ~ﬁa¢@ results were ebtained with



d room in the abandoned waiciica. ..

in an unuse

A1l core was kept under Zock and stored

¥

Bk

this aeht~-up slthough greater care was needed In decenting the tubs bthan
in the draining of the original ﬁ#h&a, Sludges were tramsf@%é@ﬁ bo the
surface in eclean, rust-ifree carblds cans where they were driad by the
nizht heldstmwan, a Buresu eunployee. |

Cove was sent o the surface at the end of éacm ghift in lockw
ad cora boxes where it was transfervad to oneaen sore boxes.* it the bterme
Ination of the projset all core whieh had not been ahipped for ssgnying,
wag relinguilshed te the Christmes Copper Corporation,

The specific gravity of the Christmas ore wés dotarnined from
tasty wmads on 18 r@yraaﬁﬂtatiVQVSamylea,ﬁakan from six dArill holes and
from four wine samples. These tests showed on average speeifie gravity
'e? 2,85 or 12 cuble fee’ per fon, whiech is the figure used in estimabing
PASOPYSS,

In determiaing the size of the ove blocks, the sxtent of the
gtopes above or balow the ore zone was consldered, as well az evidenses
of shruchtural feaﬁurea'faverahla to ore deposition, sueh as zones of ine
tenge shearing. Where expczed in the ﬁin@ workings, shear wones hav&A
been found to persish warti@aily for considerable distances, The oubw
1inas of 0ld atopes present eonclusive evidence that some of the orow
bearing beds were mere favorsble fox ﬁaplac@m@mt and ors depozition than
others, and the m&maralizggkmn was more extensive. Yor oxample stopes
In beds of the Lasg Hovims series are lsrger than those In the less favore
sble Johnny bad., all these fachtors @érﬁ taken Inbo account in determining
the dimensions mf the ore blocks =assumed to be Indlosted by drilling.

& tabulation of drilling daba and cost for easch hole will be
found in Avpendix 3,

Df the 5,946 feeot drilled, 1,588,8 feob was BY with 2 sove

racovery of 59 perecent; 3,158.1 feet wae AX with a core rocovery of 56



pareont, and 1,108,.1 feet was EX with » @éwm racovery of 42 percent.s The
total eore racovery wagyﬁﬁﬁﬁﬁaﬁ fost or B4 pereent of the total foobage
drillied. |

| Sgven holes were reamed for a tobal foobage of 49%, or 8 npercent
of the f@%%&g@ drilled, rﬂ&gnﬁ@éﬁ holes wers cemsnted for a total of
1,29% feab ov abogb 28 pergent of @h@ footags drilied, Twonby-four
holos wers saped for a bobal of 2,406 feeb, or about 40 yéfﬂﬁmﬁ of the
Pootage drilled, |

ﬂnﬁav.an operating rpreemant with Sam “night, lessee, the Dureau

of ¥incs pald for power cousumpblon over 45,383 kwh, psr month, which
- was the average consumptlon for bhe 12 months from Septewber 1941 to
| aagust 1942, ﬁhﬁ vowar cost was pald st the eurrent rate which varied
from,TH cent b0 1.0 cent per kwh. One«half of the day holshwents wages
wee slse pald by the Duresn.

gt
rardny

e

g the gie-beat part of the project the luresu crew con=
sigted of a sample fovemsn, ﬁwo samplers, and & night holstman. Hhenever
considerable rahgﬁiliﬁa%iﬂﬁ work wag requived Le give aceess bo 4Arill
gibes, miners from the lessce’s ovew wers placed on ths Duresu nay roll.
Prodech Costs |

L

The two drilling 9@&%?&3@@?& ware pald in accordance with the

i
{

foliowing sehadule of prices.

BX A% i 8 Reaning Comgnting Casing
por £h. pear Ih. poar ft. per £+ por £ft. per fi.

Seubthwgsbern Trilling

o ~ ; Py oy o A4 o kg [ X - By v o N )
ard Nevelovwent Lo 82,50 SR .20 e« 00 £1.85 o Ble25 20 .80

1
zulliven ¥ashinery 80. D.08 270 248 1.50 1,50 no
1.00
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The following 1s = eomn@risom af the cost of the two contracts:

southwesbern = Bullivan
Feat Cost  $fft.  Feok Cost  fifrt.
Bregsize hole 461.8 £1,154,50 2,50 1,187 53,324,685 122,98
AXwsize hole 1,343,.1 2,954,82 2820 1,818 4,900,580 2,70
BXwsize hole 4.56 o 1 871,20 2»0& 765 1,869,358 2,48

Total dpill 2,241.0 4,980,652 2,92

3,705 $10,004,50 2,72

Reaming AX to BX  54.0 67,50  1.25 352 528,00 $1.50
feaming BX to AX s vavis oo 8% 87.00 1,00
GCement ing £899.0 B73.78  L.85- 600 900.00  1.80
Casing 788.0 394,00 0,50 " no charge

Total "BExbrag” 21,388,256  $0.80 $1,515,00 20,41
PTobal Arill and Yextrsas” $6,318.77 §2.82 $11,809.,50 £3.13
Tiguideted damages 3@.@@ ; none

Total contract cost 46,255.77__42,78 $11,609,80 43,13

Bursau labor oo B, 300,51 £3.26 & w,844,46 22,
Other Costs 1 TEG « 25 QN7 v 1,816,113 O a

Buresu ﬁp@rating 40,045,56 £4,04 & 0,360,560 B2,.83

Total Gost Lo Buresu under Soubhwesbern Conbract - #15,881,83
Tobal Cogt to fwresu undsy Hullivan Contrsch 20,970.09
¥iscellaneous labor and Supplies , 586 4 38

' BA6, 68781 88,1611,

\ Supervision 5,064,775 0,858 k.
<@ Vﬁ Total Projset Cost $41,702.56 $7.019¢%.

%\ﬁ‘ Ezpenditures by the Buresu of Mines In addition bto aumg paid
the contractors, tobaled I18,792.54, eguivalent to £3.18 neyr foots of
hole drilled. OFf this amount, $15,491.46 {($2.81 ver foob)wass for labor

i
armioyed in sawmpling, ?@pﬂiﬁiﬂ@ unﬁ@rmraund workings, cubting sbatlons,

laying pipe lines, and misc ﬂll&&@ﬁus odd jobsg £3,301.08 (70,55 per foob)

was for power,fuse, caps, dynemibe, onrbide, tirber, pipe and Pittings,

win Fammomme Y oA e 1 F e AT e menan s e T H L



Ure Rosorves

Tthe lower Limit of minable ore is a@nﬁiﬁarm&=hy the operators
to be ﬁw peresnt amgyaﬁu tm this basis csleulations of bonnage in ore
biocks indicsted by Buvesu drilling yield a tobal of 97,200 tons average
lﬁmg 2.5 percent copper. Using a oub-off of i¢Q para$nt the tononage waul&v
be 236,000 tong of 2.0 percent copper ore. A Surmary of the tonnage
astimates, showing ore bloeks indlicated by ezch hole that cub minabie
thicknessas af oro-grade mineralization, is pgiven in the following

btabulation,

Hole Footage Bilogk Size of Poreent Tonglih Tons,l1?
o, : T B, ora bloek Coppar Cub-off Cubegff
a . 84 - 120 A 30 % 60 x BO 3,40 12,000 12,000
56 » 84 : B 23 = 64 x 80 1.66 9,800
’ BE - 74 B 14 ----- % 65 x 80 1.89 6,283
) 11 - 38 . G 0 685 x 80 1.38 5,803
16 - 21 Gt 4 = 65 x 80 1.78 1,753
- | 26 - 51 VY 4 x 8B x B0 1.80 1,733
Total B 21, FOQ 30,700
Avarvage % Donper : 2 ? &a@@b
&4 T8 = 25 19:%x 1% = BO 561 1, 499 1, 400
' rverage % Copper | | 3,617 54617
i W~ 28 A 4ix 5O x B0 2,61 958 D58
. BY « W2 B 4om HO x BO 178 PE8 D58
82 - 87 ¢ 4dx 5O x BO  1.B5 938 938
Total | 2,800 2,800
, average % Copper , 1,987 i«?%«
138 _ 168 « 180 & 25x BO x 80 2,04 V.BET W ,08Y
’ 200 « 205 B 5 x B0=8O 1.78 1,867 1,.68%
208 « 217 ¢ Bhm 50 x 80 1.84 2,853
218 - 21% g H 2 50 = 80 226 1,587
” k . .
(asa) - B ] 0 xsox B0 L. 2,500
Elﬁ@; D2 - s?); .
134 198 - 200 " o oo Ee o ne , R
} . 150 - 159) 3 7 oz 50 x 80 1.83 c:?gédg
Tetal ' ' 11,000 1%, @6@
e . svarspe Gﬁ@ﬂ%? - J.aaf 1,867
ek BAT ) 31« 48 e ¢ x 20 % BO 1.685 780
192 « 200 E“ 6 x 30 x 50 2,69 750
Tobal 3,500
. Average %4 Coppar » 2,167
130G 182 - 19Y A 182 = BO = 100 1.28 5,000
287 - ong B 20 x 50 x 100 1.68 1,553
237 - 252 Bt 12 = 50 = 100 1.8% 5,000
22% » 238 nee 4 =% 50 7 100 1.5% 1,66%
2BS - G789 ¢ 13fx B0 x 100 2.34 5,625 5,628
X% SRR Y o 15.3 ™ B ame M w RO T AN @3 R
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A Block Size of Copper Tons,li% Tona, 1y
Foobane Hos  Ore bloek (Percent) (ub-off (ubeol
311 - 331 ho 16 x B0 x 100 1,95 6,687
311 = 3264 g 12 =% BO x 100 2,18 5,000
B0 - 376 3 5 x B0 x 100 1.0% 2,683
Total 17,800 30,000
dverage U Copper 2 ,08% 1728

80 - B7 ‘ A v x 50 % 80 1.4 2,333
80 - 85 ad 5 x 50 x 80 2,03 1,887
91 - 98 § 4 % 50 % 80 1.858 1,538
106 « 115 ¢ 9kx 5O x 80 2,13 5, 16%
165 = 110 Ge 5% B0 x 80 2.80 1,667 .
127 - 184 D 35 % 50 x 80 2.08 ' il,867
127 - 131 ne 4 x BO x 80 k.95 1,333 :
1389 - 164 DEy 24 x 50 xz 80 Bedd 8,000
187 - 1%2 B 5 % 80 x 80 2610 1,669 1,687
7Y - 187 ¥ 94 BO xz 80O 1,91 S 3,18
97 - 188 P 5 x50 x 80 £,42 1,66Y
192 - 202 G 94x 50 x 80 1,73 3,16Y 3,167
Total 19,200 28,500
Average % Copper 2,259 1.94%
171 - 178 B 4 % 40 % 80 1.18 i,08%
181 - 196 B 6 x 40 x 40 1.81 2,400 2,400
211 - 218 I 6 x 40 x RO
4 % 40 x 80 KPPt 1,087 1,087
PAE w 240 0 4w 40 x 85O 1.13 1.,08%
Potal ) ‘ 35500 5,600
rverpge ¥ Loprer 24307  1.87%
171 - 207 A 58 x 30 2 MO 2,32 6,500 5,300
iverage ¥ Copper ’ 24327 o327
Bl - 435 A 8 x 70 x 70 1,59 3,267
31 - 40 AT 8§ x 70 x 70 1,70 2,450
483w 56 B Bx 70 x M0 2.21 2,041 2,041
iverage & Gopper A 1..93 1.85%
26 - 48 A 21 x 45 ® B0 2.47 3,058
26 - 48 Al 19 x 48 x 50  2.59 3,568 '
8l = B B 134 88 n 80 218 1,407
jor BB = T4 B ¢ x 28 x 5O 2,52 038
Total ' o 4,500 5,300
Average % Copper 2 o 5% 2,397
G o 5 4 x-12-% 80 230 200 200
Average % Copooy o A 2.350%
21 - 39% A ¥ x 30 x 50 2,10 2,185 2,185
45 - 56 B 10 = 30 = BO 1,41 1,280
50 = 56 B BERI0 x BO 1,83 588
Total 2,800 3,400
average b Copper 2 o O0% 1.7:8%
SF-21 A 10 % 20 x 30 2,19 500
9519 AV 84x 20 x 30 2,43 400 ,
average % Copper 22437  2.19%
o TOTAL TOHHAGE 7,800 135,000
AVERAGE ¥ COPPER 2 o SO 2,019
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rssuming ¥hst 10 percent of the 97,200 tons of 2.3 percent

coppaer ore will e laft ag pillars in exbraction, the minable ressrves
added by Burean drilling tobal 87, 509 Lons .

The exploitables areas now belng mined conbain n@t moye than
léﬁﬁoc‘tmnﬁ that will sverage approxirmately 2 percent copper.

‘mriilimg completed by the Harvey Mudd interssts below the W70
lavel indicatsed an additlional 34,300 tons of 2.42 percent copper. 4
tabulation of the indicated and estimated, recoverable wine reserves
follows:

néveimmaﬁ POESTVOS (@ﬁﬁimﬁt%d)s*aaaqlﬁ 000 tons of 2.0 percent

Reserves indicated by Wuﬂﬁ»auwtataoaﬁ%ggwg tong of 2.4 percent
Reserves added Ly Dureail of Mines...87,500 tons of 2,3 parcent

Total ToS@IVEB. o . vve rroeassennseslB3B,000 tons of 2.3 percent

111 of the ove indieated by the Hurvey Mudd Arilling and lales
3, 64 snd ¥ of the PBuresu of Mines lies below the 770 or lowest secessible
working level and can be rined only by developing the 900 level, = major

AL

i‘—o

program nob gonta

plabed at present. Henece this ore 1s considered
aneoassible ag far as present operations are conserned. Dividing the
regerves into two classes, accessible and inasccessible, the shove tone
nage mavy h@'ayliﬁ ag follows:

ALCRSATIHLE ORY
{above 770 level)

Developed reserves (estimated),... 10,000 tons of 2.0 percent
, el Ao,

Ragservaes added by Dureleccssccess 54,100 tona of

Total J080rVES,iacesvessersasssase 74,100 tong of 2.2 porcent

THACOESE TBLE ORI
(below 770 level)

Reserves indicated DY "uddece.esoe 54,800 tons of 2.4 percent

Reservas added LY DUPORUsesceoavse 29,400 tons of 2,777 do.

i{’{)ﬁal i%"@ﬁ:’vﬁ'f"’\?é%ﬂ LRI A N BB IO - TN YN - ] 5’?39{‘30 tﬁ:}}'}.ﬁ Qf rjgt? "j{lgg‘{ ﬂé’l"ﬂ;
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CALCULATION OF ORE RESERVES

Tonnases woreg caloulated ug ing both ;% énﬁ 1 percent oub-oifl,
Under present conditions, the wmine operastors clalm that they ean balance
costs and returns on 14 pereent ore; hence bthis flgure is the more logieal

e o use in detarmining reserves wf Ore auii&h e for wining st this
time, Only the ore blocks vesuiting from applicaticn of the 1 percent
eut-pff ave included in the following dilscussion and saleulations,

Hole 5 (fig. 10), which was drilled in the west {inger counbry,
indieated ore bebtween 84 and 120 feeb (Bloek 4), between 58 nnd 74 feeb
{(Bloek 71), betwaen }6 and 21 feet (Bloek €%}, and bebtween 28 and 31 feet
{Bloek ). Experisnce hag shown thet in a bay formed by the maln diorite
inbrugive nsnd & finger, tha mineralizabtion is guilte extensive. The
heavily mineralized 773 bed as exposed in 773 drift, ﬁips toward thils
bay and under 800 drifs. This bed is exposed by the drift, some 170 feeb
aguth of the coellar of hols % snd it has been feirly well established
that the minerslization exbends all anlong the contact and into the bay

. En
ezxplorad by bole 3, USloeks &0 and 65 feot wide and 50 feat long were

agaumed for the ore zones shown in hols 3,
30% thieck x 60% wide x 807 lang
12 eus £%, par ton
14,5 thick » 856 wide x BO' long
‘ 12 ou. 1tg per ton
4% thick x 85¢ wide ¥ 80' long
12 eu, f%. por. bon
41 thieck 3 857 wide x 20' long
18 ecu. ft. per ton

Bloek & 12,000 tons F.49%copper

Biloeck Bt 56,283 tong 1.87%copper

Bloek oY = 1,75% tons 1.787 eopper

Bloek AR

= 1,753 tonsg 1.50% copper

or a tobal of 21, EPQ tons of 2.73% copper
Hole 64 (fig. 11), aiso drilled in the west fingerfeamnt?y of
the deposit, indicated ors bebween ¥.86 and 28 faet, sarrying 3,61 parcent
copror. Here the limibs of the ore bloeks are debermined by the enclosing
dibrite snd hole 5,



19,7 thiok x 17! wide x BOY long

31

12 ou. 6, per ton

or a total of 1,400 tons of 3,61%

= 1,508 tons of 3.81% copper

LoppET.

Hole ¥ (f£ig. 10) drilled Lo besht the westward extensilon of the

ore shown in hole 3, indicmted threo ore gones, one hebwean

ong betwaen 67 and 72 feek, snd vne between 82 and 87 fesb.

by 50 fest wers nasumed.

%

451 vhiek x 50O wide x

Ao

0% long

17 and 22 feeb,

Bloeks 350

Block

938 tona 2.51 9 couper
12 cu., ft. per ton e PP
448 thisk m BOY wid BOY lon ) . )
b bhiok m SOF wide x BOY leng. o-g8 pone 1.98% copper

Blosk B

12 eu. 4. por ton

457 ghick x 50' wide x

5Of long

Rloel ¢ =&

or & tobal of ﬁyﬁaﬁ fong of 1,987

12 eu. f%. per ton

038 tong 1.55% copper

coper

Feferring o Flgures 15 and 16, 1% will be noted that the stopes

shove the arez vrospectad by holes 10, 11, 12, 134, 13B, 130, and 14 sve

fairly contiouous alens the contact bubt vary coensidershly in hedght.

width of thess

=hand

=5

nlan that the stopes a

P

tha abope boundaries are some disbanes from the dioribs.

o

sbopes was found to be 50 feeb.

average
The /

It wes slso notsd from the

to the conbact in some instances bub, generally,

The varying

hiciness of the nineralilzation shown by the stoping wez also indiesnted

in the drill hoeles. The spscing of the Arill holes was in parb controlled

by the acscessiblllby of the workings, snd the

50 corrvalate intersections in sdjoining holes

holes were 00 far anard

with agesurance. In sowme

cnges, btherve was boubd as to the stratigrephic correlation of the beds

shown by drilling. TFor

this veason, the ore blocks indieated by Individusl

holes, slthough believed to 1le in the same beds as ore blocks shown by

3

other drilling, were not

Holeg 13w

Bloeck D¥e 91 ghick x 20¢ wide x 50' long

aztended to adjoining holes.

12 cu.

&
£

= W50 bons af

per ton 1.85% copper
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Hole 1l3i=Blosk %' ~ 6% thick x 30 wide x 50¢ langﬁ
, : g v
12 en, Ft. per ton
or total of 1,500 tons of £.167 sopper
Hole 13B-Bloek A - 23! thick x 507 wide x 80% long
18 ou, fb. por ton

50 tong 2.89% coppey

=%, §ﬁ tong 2.04% copper

Bloek B - 5! thick x 50% wide z 80! 100801 667 bons

. : 1.78% copper
18 ou. £, per ton

] oo % : 37 , ¥y E5y o $ -
Biloek Ct. 81 ﬁnieg ® gw! wi@a_a 80 1ung:1y5hv tons 2,067
12 ou, £, per ton

or a total of 11,000 tons of £.03%7 copper

eopper

Hole 15C-Bloeck BYw 18° thick = 507 wide x 100f long.. s000 tons 1.87%
12 eu, fH. per ton

eoppeT

Bloek BY'~ 4! thick x 50! wide x 100! long. 1,66

T en T por ton tons 1.59% copper
A @ o A% 5 .

Bloek ¢ «13%'thick x 0! wide x 100" long.
12 eu. £%. por bon

5,625 %e@s 2.34% eoppar

o

Bloek E' «12' Bhick x 50! wide x 300! long: 5 nop

: tons 2.16% eoovper
12 ocu. b, per ton

or s botal of 1%,300 tons of 2.08% copper

Hole lé-Bloek Al- B! thick x 50' wide x 807 longs 1 agv

tong £.05% copper
12 eu. h. per hon

Bloek €G! - B! thick x 50! wide x 80 long,. 1,667 tons 9.897

coOprar
12 eu. ft. por ton

Block D' - 4! thick x 5O' wide x 801 long. q iy

'3 bons 1.95% coppar
12 en. £t. per ton

Bloek D'1.24% thickxS0! wide x 80 10884 g 000 tops 2.4%% eopper
X < % e O QR
12 ou. ft, per ton '

Bloek B - BT thick x 50! wide x 80! long. 1 a6v tons 2.10% copper
12 cu, 0t S p@‘"‘ ton ' ‘ ‘

v

3 ou. s per ﬁﬁﬁ

Rioghk G mﬁé&m$h&aﬁwmmﬁaimmid&m Ll
12 en. ft. per toﬁ

D= 3,167 tons 1,754 copper

or a total of 19,200 tons of 2.95% zopper



Hole 154 (fig. 20) drilled %o prospect below B0B stope, en=-
countersd ore from 181 ko 196 fest (Block B), and from 211 to 216 feeb
(Biock€). The firat ove zone is thought to be an extension of BOH stope
below the lavel with the lower ggrﬁ of the rone lying in the botbom of
the atcp@; hs bhe thickness of the ore was 12 feet, 6 feet was sssumed
to be cowparable bto thet part mined by 508 stope and the bettom & feeb

bo be the unmined portion below the shope. 4 bhloek 6 by 40 by 40 feet
was ssgumed for the upper half of the bed and & by 40 by 80 fﬁ@t for
the lower half, The extent of the ore indicated bebween 211 and 218
Paat wag assumed o be comprrable bto thet in the overlying Ploek B, and
the dlmensions 40 by 80 Pfeet sseigned o ib,

{ev tniek z 407 wide x 40! long
Sloek gg 12 cu. Ite per ton
L4 &5 X
(6% thick x 40% wide x BOY long
12 eu. £t per ton

24,400 tons 1.81% copper

Block C-4' thick x 407 wide x 80V
12 ou. f5. per ton

lgnﬁ#gl’(}@v? haﬂa 3,‘11‘% coppay

or s boktsl of 3,B00 toms of 2,897 cﬁ@p@r
Hole 158 (fig. 20) was ﬁwiziaﬁ vartlically bto prospect the las
Noviss sevies below 412 stope. Hinerslization of ore grade waa fmumd
bebtwaon 71 and 207 feet. The average width of 412 sbope was Pfound to
ba 40 feel and the length to be 185 fest. An ove block messuring 50 by
70 feat weg sszligned to the orse rone shown by drllling.

X

Bes § I}’i el r BT R 3 . s d‘ S % “n
B thigﬁ & B0 Eae %. 708 long. 8,300 tons of 2.527
12 ecu, %, per bon

copper

CHole 18 (£ig. 21), the first of the holes to be drilieﬂ during
the "short hole" ?wmgyam to logste readily accesslible ore, indlested
mineralizstion of ore grade in the 85 bed between the footages 51 ~ 40
and 48,5 and 56, 014 assay raeovd%vﬁhaw wnmined ore ocourving in 414%

paise in 414 drifs to tho esst of hole 18. The 50 and 85 heds have



U
N

baan partly mined frowm 414H raise butb the dip of the beds and low grade

of the ors discouragsd further micning down the dip of the aven ?ﬁ@gp@@t@é
by heole 18. This stoping &aﬁ baen done on the oubsr limits of the ore
zone where the grade &répﬁ hefove p;aying enb. Afber hole 16 was complete
ad, 488 Jdeifv wes szbtended parellel to the hole and a raise driven Lo open
the ore Indlested, Semples balien in tha‘raigﬂ'shGWeﬁ the assays in the
hole be be low. Bleeks 70 feet long by 70 feet wide wero sssumed, which

iz conmervative in view of the indicstions of widespread mineralization.

Bloegk Ale 87 thigk x 70! wide x 70' long, . 1 -
; thiok £z 2,450 tons of

1.70% copper
12 cu. fh. per ton # GOPP

Block B - B! thiek x 70! wide x 70' long.
182 ou, ft, per ton

or a botal of 4,500 tons of 1l.95% coovper

2,041 tons of 2.217 copper

Holes 17A, 178, and 1V (£ig.22) werse drilled from 4245 siove

to test the potentlal praﬁuﬁ%ivity of the 50 and 85 beds bo the wesk of

HF

FC

hols 18, 211 three holes showed four feat of ove in the bettom of the
abopss. Tn 4244 shope, only that lmmediste ares from which the holes wers
drilled 1z accessible. Pecause of this, the mineable portion of the ore
1oft in the boktom of the stope was confined %o & bloek messuring 12 by
80 feeb, Hole 170 zhowed ore in the 5O and 885 bods between the foobtapes
vﬁﬁwéé‘(ﬁlaak AY) and BB-T4 (BlookDt), In this case the gize of the ore

bloeks was debermined by enclosing dioribte and fault strucbturss,

Bloek A! =19? thick x 45? wide x 50 long,. . - , . o
ete g — — — - ::." byl 3% S 00K ”3 b33 ,'“‘ BOnDer
1% ev. P, pov bom ,BE2 tong R.59% copper

Bloek BY - 9! thick x 25! wide x 50 long. 938

tons of 2,52% copper
12 eu, £%. per bonm : o

The bobtton 4 feeb of the stope will add to thig:

4} thick x 12! wide x 80° long

- = 240 tons of 2.30% copper
12, cu. . per ton

or a botal ef 4,700 tons of 2.57% copper



Hole 18C (fig. £23) drilled fram 458 stopa to explore the BO
and 85 beda, intersected ore b@%waem 21 anﬁ 30.5 feet (Bloek A qnd
between 50 snd 56 fest (Blaek ) Damenaimne 30 f@et wide by B0 feat
loeng, mh&eh is 60 ﬂerc@nw of %he ares of the evarlﬂing sbope, Were nse
signed o these ove blooks, -

Bloek A « 177 thiek x 30 wide x BO' leng
12 ou, fta ner bon

= 2,125 tons of 2. 1 % copper

Bloek B850 thieck x a@’ wide = 50! long. .
12 ou. £t par ton

588 tons of 1.63% copper

| or a bobtal of £,800 tons of 2,007 copper
Hole 21 (fig, 28) drilled from 41@ drift lecated the up-fanlbed
side m? the exbonsion of the ove wmined in 41 gtopa. Arbiirary dimensions

of 20 Pfeet wide by &G oot long were gluen ﬁm this ore block.

523159 thiek = 20 wide x n)G' i@ﬂ?w 4{\}0

tena of 2.43% copper
12 ou., i, per bon “weTaG COPP

& MINING AND HILLING NMETHODS

Negcerintion of Yine Workings

Althotigh theore are Tive shafts on the property, only ﬁo.é the
pﬁasanﬁ working ﬁhafh, is in uwsable condition. Thias shaft has %wn holste
iﬁg comparbments and one pipe and manwey ecomparbwent, aﬁ& is eguipped
with o double drum hoist, rowered by a 1liO-horsepowsr slesebriec motor.
Two slectrie, belbedriven compressors, one 628 a,f¢m¢ and ong 1800 c.fem,
sapacity, sre locabted in the holsthousse. Camprssa@d air is supplied to the
underground worklings through % 4=ineh shaft colurn with f-inch take-offs
on eaeh level. Other surfoce esguipment iz housed in a machine shop, a
blacksmith shop, a Lraming shed, and = werehouse. All holsting Is baing
done with o sinzle deek cages. There are ne shaft or skip prockebs,

The wain levels arse the 100 (bulkhesded), 200, 300, 400, (mill
heulsge level), BOO (bulkhesded), 83585, 770, and 900 (flooded). Hatey



stands at the 770 level in No. 3 ﬁhﬁfﬁg which iz 908 feeb desp. The 500
level is open to the surface st both snds, snd ié uaed for the nazsage
of men bubt not equipment or suppliss. The 400 lavel is connscted to the
surfsce by the Will Hanlege rwift which is used to transfer wine ave Lo
the will Bins in ten 3-ton cars hauled by a 3-1/2-ton battery locomotive,
£11 ore wmined abowve the 400 1@?@l'iﬁ dropped to that level by btransfer
chutes. Ore mined below the 400 level 1s holsked to the 300 in 3/4-tom
mine cars, trammed e bransfer chules by a batbery trammer, snd dropped
baek to the 400 lavel where it is pleked uﬁ by the mill beulage Ltraln.

The large number of ovenings to ﬁh@ murfﬁée provide adequate
nabursl ventilablon sbhove ﬁmﬁ 400 level. Below the 400 the workings are
veantilated by electvicelly-driven ﬁimwars»

Above bhe 400 level the workingas heve been thmroughly drained.
ﬁﬁ? ground having sebtled and adjusted 1tsele before mining, litsle
timhe@ gupport has bé&ﬁ roagquirad In this ares. HYelow the 4&0 level
segpare of surface water and of water inbroduced inbto the mine for drill.
ing enuses the ground o cave in soms areas, Tﬁﬁui?iﬁg conaiderable
bimbering and malnbanance. Hoewhere in the wmine lg the ground eaxtremsely
hasvy and only in d?iftarthrough gob wag erughing of the timbers nobed,
Howaver, aftor @XPOSUTE to the alr for a time, there ig a tendency toe-
ward ﬁléaghimg which sceounts for the Inacecessibllity of some of the
WOrkings. |

Bebwesa 35,000 and 40,000 gallons of water per day sre purpsd
frem the 770 lovel statlon. GSome of this waker ls retalned in banks fop
roedigtribution Lo ﬁ@rkiﬂg faecen and the rémaindar discharged at the
surface. |

Develoorant -

Develepment drifts and evosscuts, b by 7 feet in orosse-section,

sre driven by columiemounted drifters. Before Oebober, 1943 all mucking



in drifts was done off the rough by hand. Since that time a mine ear
loader has heen purchssed which has speedsd development considevably.
Probably 20 pereent of th@ drift development foobage requircs tismbeying,
asyaaia&&y rhreough snd in the vaciﬂiﬁy of the ﬁﬁoviﬁé mﬂnﬁaeﬁs and faultd
ZONGS . Thé prineipal development at prasent iz exbension of the 835 level
along the seuth centaet to open the ovs reserves shown by Puresu drilling
in Holes 134, 13B, 15G, 14, 154, and 15B, The ore cub in loles 16, 17C,
156, and 21 is beling developed from the 400 level.

Roiges are driven iﬁ by & faet in crossesschtion and are come
paséd of & chute and manwsy. 7The meloriby are timbered with square sebs,
although gome stulled ralses have bgen driven, with shube and manway
sepabatad by—ﬁ%ulis and lagging.

k/,w%ﬁ the ideal developrent of an ore bedy at the Christmas mine,
a drift is driven In the sedimonts parallel to the dloribte contact snd
abouk lﬁ“tmfgﬂ feet Irvom it, 4 raise. is driven into the ore zone and
sboping sbtarted., 5g the sbope faces advanes, other raises are ﬂrivaﬁ
feon ﬁﬁa ﬂvif@,.hmling'th@ gtopa as oclose as pessible to the working
face. The interval bebtwesn bthese raises varles frem 30 to 100 feet, the
the drift,

Hining Hethods

Foomeand«pillar, shrinksge, cub-~snd-fill, and sqguare-seb
ﬁtepiﬁg all have besn employsed in extracting orve from the Shristmas
ming. However, the 1ast‘thr@@ methods have been ubllized only on a
limibed 5&&1@; Yoat of the ore is boe low gradé o beay the cost of
gouere-satting. The beds in general are too flat and teo thin for
shrinkage stoping. Cut-andefill r@qwifaa the use afvgmb which, accorde

ing %o tho meanagement, is too oxponsive to place into the stopss. This

St a2 o wm il rrmn T el Tuen e eesvade a romamanse Taa M sonmmoac o @ B winim e o et
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devised to obtain and deliver waate 111 to the stopes scopnomically.
The stoping aress on the ﬁ?fﬂ@ranﬁ levels zre so sibusbted that they
eould be connacted by ralseg, and in wost catey such connsctions
exist, % switeh o cub-and-Pill stoping in astopes now sebive would
be fensible if cheap gob wevre avallable., In the arves hetween the
G35 and 400 leovels sxplorad Ty ﬁﬁi@&\lﬁi, 138, 13C, and 14 and now
undey “evalopment, ralses sould be driven from the 6385 levsel to Nole
5304 railse onhtma wenb of the ssotion snd 5182 raiéa on the east (Fig.
19). Oob could be dslivered through these ralses from the 400 level
to the working stopes above the 838. A means of transfer on the BOO
might he necessary and could be acecowplished by scerupers, Lramning

‘uammw«wu -
or finger echubes. As a possible mesans of obtaining peb, rill stopes

»
might be staf;eﬁ \im the Adiorite above tha two ralses mentionsd., In
gome nlacss in the mine where the dloritie has been opened it haalﬁa@n
found thab, unless eribbsd, the dlorite will continue to cave and
slough. In such areas, gob could be obbained very chesply, and the
cost of Filling the astorss with waste would be parbtially offaset by
racovery of ove that obtherwlse would be left aa_pillars, Some 11l
wonld also be obtained from barren sediments incliuded betweon the
ora-bearing strata, |

Howaver, under vvesent condibtiong, the roomesndepiliar
mothod of wining has been aceopbed as the most eenvomical. This
method is well sdapbed to the abtitude of the beds whieh dipd 109,
The stope height varles from 7 Lo 80 feat, a?@ragin@ 9@@&? 15 faet,
The stope widths vary from 20 Lo 100 feelt, averaging botween BO and
55 Pfeet. Pilllars aro apaced 28 to 35 feet apard, the interval de-
pending unon the charscter of the stope wnlls and baek snd to some

extbant on the gruds of the ore. In stopes reguliring . hesding and



one eut, the heading is driven on the bobtton of the ore and the cub taken
out of the baek. Where more than ons cut is needed, heading and benches
are wsed. ' S

In past nining coperstions, ore was handled In the stopes with
wheelbarrows anfl in few cases, track was lald and the ove transported
in 3/4-ton mine cars. ﬁ@a&ntlﬁ two double drum air noista were DU
chased and seraping has been tried with satisfactery romilts. The -
gent trend in wining operationa at Christmas wine iz toward mechanisatlon
in handling muck. The resulting locrsase in oubpus per wan tends to
compensate for the shortege of competent miners from which the operation
has sulfered,

Hill TMesceripbtion

- e

The Chrisbmas mill ls not operating at the pr&aamﬁ‘timé* It
was desigmed and bullt by the Southwestern Engineering Company in 1928,
Srugshing and grinding squipmsat consist of = gyratory primary crusher,
8 4=-foob Symons cong corushsr and two Cole-BDergmen, 5 by 10-foob ball
wlils in closed olrenit with rake elagsifiers. The two indepsadent
flotation elreouits composed of Southwestern pneumstic cells have a
cappeity of 250 tons esch. FRocovory is reported to have been in excess
of 20 percent of the sulfides nnd B0 percent of the oxideg. The eon-
cenbrate was piped o an Oldver filter plant én the railroad Lelow the

¥

mill, The mill flow sheet will be found in ippendix Y.

CORCLUS TONS
The Bureau of Mines drilling program hag indlcated encush
ore t0 msintain production of 3,000 tons per month for s pervicd of

two years. Ostimabes of reserves are felt bto be conservative. Past

aﬂﬁeriance in mining these ore bodies supporbs the belief that the



aveas prospacted probably will yleld aownmﬁ@rmblv wore than the ocal-
culabed ?mnnqg@ of orea,

e ba s ore oub by the drlll holeg is below the Y70 level
and can be mined only 1f proposed PO0O0~level developnment iz carried
oub, This would Irvolve uowabering the shaft, exbending the 00
level some 500 feetl %ﬁ??ﬁﬁmﬁt@?l? from Ne.d mhaf.; and eroascubiing
and raisiﬁg from this leval Lo give sccesa bo the indiasted ove bodliss.
rpproval of this wr@ﬁwaw hy the Wesr Produetion Board was luber wxﬁhw |
drayn beenuse of manpowsr shoriages.

The dapth of the deposit has not heen determined, but it
is pnosglibl ¢ that ag muah ore will bo found below the 770 level as has
been wingd sbove., Several Iandred foek of notenbislly favorable sed-

e .
iments —Idueluding formations thab have proven productive elsawhere,

are believed to 1lie below the deepest mine workings.
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June 9, 1941

Christmzs Copper Corporution
29 Wosgt Street
Beverly Farms, Massschusstts

Attention: Mr. Roland H., Enight
Gontlemen:

I want %o thank you for your lettaer of June 4 send-
ing us the completed questionnaire regerding the potentisl copper
production from the Christmas Copper Corporstion in the svent the
government reguirss the copper and is willing 4o make the proper
financial arrangement to bring it out. We feel very sure that
this situation is going %o come about,

We believe that the Chrigtmss Copper Corporation
is one of the poisatial producsrs in arizona, bubt, of coursse, it
could not work on 12¢ copper and sbill take care of the investment
necessary o get it under way for large scale opsrations.

Thanking you agsin, snd with kindest personal regards,

I em

Yours very truly,

Chairman, Board of Governors

Arizona Department of Mineral Resources
CEFWiLP
Enec.

CC: F.PEnight, Jr,



W

J‘m& llg 19&3-?

¥r, Rolend Hy Knight,
Christmas Copper Corporation,
29 VWest Streed,

Beverly Farms,; Masa,

Dosr ¥r. Knight?

I want %o thank you for your letber of the 9th
eslling our attention to the conflicting sbtatements on
$he two questionnaires. We will see %o it that the report
properly bakes care of this features

Theniking you and with kindest persongl regards,
I anm _ .

Yours very truly;

Cheirman, Board of Governors

Department of Aineral Resourcess
CRWwM



May 29, 1941

Mr. Frank Knight, Jr.
Caristmes Copper Co.
Winkelman, Arizona

Dear Frank:

We have not heard {rom you yet regarding the questionnaire
that we sent you regarding potential copper producsrs, znd I an
particularly anxious that the Chrisitmes Mine be included in our
report as we regsrd it as one of the most important potentisl
copper producers of the state. '

I presums thet the reason we have not yet heard is that
there is quite a lot of figuring to be done in making out the
report and that you are getting to it as fast as you can, but I
rather feared that my first communication $o you did not get thore
so I am sending you anothsr. o

®e have informstion that leads us to believe that we are
going %0 make some kind of a proposition with the government that
will permit the marginal mines to work. I am also enclosing another
gquegstionnaire on which I would like the data asiked for, as we pro=-
poss to include within this report a brief statement regerding
saci property that is listed as a potesntial producer.

Hopirg to hear from you soon, and with kindest personal
regerds, I am

Yours very truly,

Chairmsn, Board of Govarnors
Arizona Depertment of Hineral Rssources

CFU:LP
Enc.
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CHRISTMAS COPPER CORPORATION

CHRISTMAS, ARIZONA
via Winke lman

;*4.

July 6, 1940.

Mr. J. S. Coupal, Dire
Department of I"ineral
Capitol Building,
Phoenix, Arizona.

ctor
Res

@)

[

R ress,

Dear ir. Coupal:

Returning fros fishing trip -
which I hated to do - I find your letter of
June 1llth., and thank you for passing us the
information. Have heard nothing from Ir. katson.

Inclosed 1s copy of recent report
on the Christmas Iine by Harrison Schmitt of
Silver City, Hew lMexico. If you can find the
time, I wish you would look it over before filing
it with our report to your department. It would
have been helpful had you hac knowledge of its
contents when writing ltr. lMatson. Better yet
would have been a report by Hewt, and I hope he
can get around to us before long. I know of no
other property in the State that offers as good
promise of putting 300 men to work, at least as
gquickly as this one.

?PL.JI' .

-
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CHRISTMAS CQPPER C0., Sem Knight, Lessee. Windlemen, Arizona.:

This miﬁs has bsen producihg and shipping raw ore to the Hayden
plent of the A. S. & R. Co., 639,200 pounds of copper being preduced
from January 1 to October 1, 1942, The average copper content has
been 2.5%. The silicious nature of the ore is sueh thet the smelter
welcomes shipments in the amount of loob'tons per month.,

With sdms-rémodeling the 500 ton comcentrating plant now 1§tact
but idle could be put into operation tresting approximately 12,500
tone per month and prdducing LOO,QOO pounds of éopper. Phis in
excess of'the>50,000 pounds being delivered directl& to the smelter.
No estimate ean be made as to total potential production as téﬁﬁage
is unknowm.

Finences teo remddel mill and for operating capital'is required.
Fhe labor problem would follow a8 the pfesent 50 men crew would.havel

%o be expanded considerably.

Report by Earl F, Hastings, October 9,"i9h2 to CéppervBranch, War
Production Board.
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Locationv Chri gtma_s; Ar;l'z,

Owner b ¢

" Operating Co. IG.B;Hanra‘;ty
Address Chrigtmas

Pres.

Genl. Mgr. ®, P, Kni ght Jr,
Mine Supt.

Mill .Supt.. e /

Principal Metals cgnnar_.(_lim;le_gcld_&_sil:zeﬂ

Men Employed _ .

i Production- Rate—Ahant -80- ton
- Mill, Type &.Capacity .

Power, Amt.. & Type
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