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Aro Bruce B~ Whitney 
General Superintendent 
Christmas Development 
Inspiration Consolidated Copper Company 
Inspirationp Arizona 

Dear Sir~ 

4l-c..d -
c:."'-w-l .. -\ _ 

q \ '- \ Ie 0 e.O "" 

Christmas Mine 
Winkelman, Arizona 
May 269 1960 

Attached herewi h are the tabulated ore reserves (amended) as of 
January l~ 19600 These estimations revise and supplement previous 
calculations 0 New reserves were added in the Upper and Middle Martin 
beds" Mineralization in these horizons has been known for some time 
and recent diamond drilling has indicated that these beds may be 
consi.dered for miningo The estimated tonnages in the other bed.s (Lower 
and Upper Escabrosa p and Midd.le and Lower Naco) have been recalculated 

o agree with corrected diamond drill hole dips and with new data where 
applicable 0 

No new reserves were calculated for the mineralized areas East of 
he Chr:l.stmas Fault p these estimations rf>..maining the same as of J'anuary 

1, 1958 0 Revised 100 scale plan and. section maps of the ore reserves 
are included .. 

Developed ore reserves are based on l .nf'ormation from diamond drill 
hole dat.a and mine workings which outli.ne the ore on three sides" 
Est.;:imates for probable ore are based on data which outline the ore on 
two sides, and 'possible ore estimations are made from reasonable 
projec ions of known ore sections or from penetration of a single 
diamond d.ri.ll hole" The ore blocks are li.sted as North and Sou.th of No" 
3 Shaft S' and are designated by stratigraphic horizons and by the year 
calcu.lat ed o 

As before p estimations in the Upper Naco limestone in the old work
ings JO the West of the Chri.stmas Fault are not i.nclu.ded with thi.s 
repor 0 

Sincerely yours p 

~r~ 
John To Eastlick 

JTEgay 
A ttacbm.ent: 1 



ORE RESERVES WEST OF CHRISTMAS FAULT 
SOUTH MmDLE NACO B BED, 

BWCK 
NO .. 

SMNlB-60 
2B-60 
3B-60 
4B-60 
5B-60 
6B-60 

DEVEWPED 

TOTAL SOt1I'H MlDDLE NACO B 

soum MIDDLE NACO A BED 

SMNlA-60 
2A-60 
3A-60 
ItA-60 
SA-60 
6A-60 

TOTAL SOurR MIDDLE NACO A 

TOTAL SMN A & B BEDS 
ESTIMATED TONS M.T.NED 
TOTAL 

NORTH roWER NACO 

NLN-2-60 
3-60 
L-60 
5-60 
6-60 

TO'l'...AL NORTH IDWEP WACO 

GRADE 
~ PROBABLE 

27,700 

112",100 
21,600 

161,400 

96,400 
492,400 
335,800 
291,400 
TI ,500 

li2232~00 

1,454",900 
-100 02 000 

1.a54.;900 

6,900 
4,300 . 

900 

12,100 

TABUIATED ORE RESERv"ES (AMENDED) 
Estimated as of January 1, 1960 

GRADE GRADE 
!..££. POSSIBLE ~ CU. 

1.36 
3,500 1.,39 

1.24 
1.27 

7,600 1.02 
6,900 1.02 

1,,26· 18,000 1.,09 

1.91 
1051 
1043 
1057 
1050 

148 z 800 1 .. 31 
105.3 148 i 800 1.31 

1050 166,800 1029 

1..50 

2 .. 77 
2021 
2062 

2,200 1044 
13000 1,,1L., 

2,,56 3}200 1035 

~ 

TOTAL GRADE 
TONS ~ CU. THICKNESS 

27,100 1.36 17.4 
3,500 1.39 22 0 0 

112,100 1.24 23.0 
21,600 1.27 1907 

, , 7,600 1.02 1207 
" .. ~ 

6,900 1002 12 .. 7 .. 
Or 

179,400 1.25 

96,400 1.91 3000 
' ~ 1 • 492,400 1.,51 40.4 

335,800 1.43 43.0 
'-' 291,400 1.57 49 .. 0 

77,500 1.50 5700 
148,2800 1.31 21,,0 

1 2442,t300 1021 

116211700 -.~ 1.48 
-10002000 

1,521,700 1.48 

6,900 2.77 10 .. 0 
4,300 2021 20.0 

900 2062 10.0 
2",200 1,,44 22.0 
1",000 1014 10.0 

15,300 2031 



BLOCK GRADE GRADE . GRADE TOTAL GR!DE 
NO o DEVELOP!m ! CU$ PROBABLE ~ CU" POSSlBLE ~ CU., TONS % CUo THICKNESS 

NORTH wpm ESCABROSA. 

NUE-1=60 553$1000 2.,44 ,-' 153,9000 2.,00 706 i ooo 2 .. 34 125$0 
2<=>60 17,500 1.,24 179 500 1$24 100.,0 
3=60 561,,900 2088 85$1600 2000 647~500 2.76 12500 
4 ... 60 64$1800 1074 64~800 1.74 5000 
5=60 120$1100 3020 57,500 3 .. 62 " 177.9600 3034 1100 0 
6=60 40,900 1 .. 43 · 40:;900 1043 75,,0 \ 

7-60 19,200 20 10 19:;200 2010 5500 
8<E>60 184.9000 2 .. 81 184:;000 2.,81 18100 
9=60 547,9200 2,,47 ....» " ... 54711 200 2 .. 47 30000 

10=60 16:;100 1 .. 97 '.~ .,....:. 16,100 1,,97 50 .. 0 
11 ... 60 29,,800 1082 299800 1082 1300 
12=60 ~:;100 1 .. 93 • . • ~ "I 1,7100 1 .. 93 1500 

,,' l 13",,60 2.9 000 2 .. 80 ,: 2:;000 2080 2000 
14 ... 60 4,500 1069 f -... 4,500 1069 30 .. 0 
15-60 720 2000 720 2000 12 0 0 

TOTAL NUE 6671/300 ?60 III 5539 020 2059 238,600 2 .. 00 2:; 458,9920 2054 

SOUTH UPPER ESCABROSA 

SUE=1=60 120,000 1087 1209000 1 .. 87 22000 
2060 2,9163:;900 1020 2,,163»900 1020 26000 
3",,60 42,9)00 1050 42,9300 1050 130 .. 0 
4",,60 3489200 1,,49 348,200 1 .. 49 75 .. 0 
5-60 17.9000 1.,82 · -, 17.9000 1082 6800 
6=60 28,9200 i<>35 --" 28:;200 1035 1.6 .. 0 . , 
7=60 5,!1000 2048 5,000 2048 2000 
8=60 5.9000 1069 59 000 1069 2000 

Tom SUE 2.9381,400 1025 348,9200 1049 2.9729.9 600 10 28 
=4 

TOTAL N and 
SUE 667.9.300 2060 .399349420 1078 586,800 1070 59188,9,20 1088 

Page =2= 



BlOCK GRADE GRADE GRADE TOTAL GRADE 
NO .. DEVELOPED ~ CU. PROBABLE % CU. roSSIBIE ~ CU. TONS ! CU" THICKNESS 

NORTH roWER ESCABROSA 

IIT.E-l-60 184,200 2,,98 184,200 2.98 10500 
2-60 - ,. 25,000 2 .. 52 25,000 2,,52 50.0 
3-60 6,000 1047 ~. " 6,000 1.47 20,,0 
4-60 42.1000 2 .. 23 42,000 2c23 2800 
5-60 ' " 15,200 2072 15,200 2.72 3800 , 
6-60 '" ~ .. '" 114,400 1.,90 114,400 1090 4800 
7-60 114,400 1.90 114,400 1.,90 4800 
8-60 292,000 2.,01 292,000 2,,01 42.0 
9-60 83,600 2 .. 15 83,600 2015 ~ ~ 37.0 '-

10-60 134,300 2.00 134,300 2,,00 
"- 37 .. 0 

11-60 7,500 2.75 7,500 2075 1~, 

705 
TOTAL NLE 470,400 2045 548,200 1099 1,018,600 2.21 " 

sotmr WWER ESCABROSA 

SLE-l-60 1,250 1076 1,250 1.76 10.0 
2-60 570,800 1069 ~ , 570,800 1 .. 69 65 .. 0 
3-60 12,300 1072 12,300 1072 13.0 
4-60 133,900 2036 133/100 2036 4700 
5-60 ," 81)000 2048 81,000 2048 ' ~ 90 .. 0 -. . ~ -
6-60 192,500 1 .. 76 192,500 1076 ;---~ 100.,0 
7-fIJ 378,500 1 .. 68 378,500 1.,68 ~.{ .. 5600 

" 8-60 330 .. 800 1073 330,800 1.73 81 .. 0 
9-60 16,500 1<>32 16~500 1032 33.0 

10-60 4,000 1060 '.Jjf 4,000 1..60 800 
11-60 263 400 1047 26,400 J.047 1605 
12-60 1,250 1026 1,250 1026 1000 
13-60 . . ~. 350,000 2000 350,000 2 .. 00 4600 
14-60, 26~800 1 .. 40 :261800 1..40 15,,0 

TOTAL SLE 906,000 1076 l,250j/OOO 1 .. 8b. 2,156, 000 1..81 
lJ:o'rAL N".LE AND 
SLE 1,3769 400 2000 1,798,!'200 L,89 3,l'r4,600 1094 
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BUJCK 

~ DEVElOPED 
GRADE 
L2!!. 

UPPER MARTIN - NORTH A BED 

NMA-61 8,? 9 
10 
11 and 12 
16 
21 

TOTAL NMA 

UPPER MARTIN - SOUTH A BED 

SMA-9 
10 
11 
12 

TOTAL SMA 

TOTAL NMA and 
SMA 

UPPER MARTIN - NORTH B BED 

NMS- 1 
6 
8 

10 
16 
20 
2t 

TOTAL NMB 

UPPER MARTIN - sourR B BED 

5MB- 2 
9 

10 
II 
12 

'l'O'rAL 5MB 

TOTAL NMB and 5MB 

PROBABLE 
GRADE 
% CU o POSSIBLE 

GRADE 
1: CU. 

TOTAL 
TONS 

66,900 1.82 66,900 
24,200 1.26 24,200 
93,000 1062 93,000 
17,100 1.58 17,100 
11,800 1.37 11,800 

146,100 1054 66~900 1 0 82 213,000 

57, 000 1.68 ~ 57,000 
18,300 1.65 18,300 
98,000 1.65 98,000 
118~00 1036 __ lJ..8,500 
291,800 1$54 2911800 

437,900 1054 661 900 1.82 504,800 

GRADE 
% CU. 

1.82 
1.26 
1..62 
1..58 
1..37 
1.62 

1068 
1.65 
1.65 
1.36 
1.54 

1 .. 57 

8, 000 1005 8,000 1.05 
1,000 1.34 1,000 1034 

7,750 1 .. 11 7,750 loll 
401400 1008 40,400 1.08 
10,800 0 .. 91 101 800 0.91 

4,OJO 1005 4,060 1 .. 05 
8~e!lJ9 __ .. _ 1.o_25 _____ ~ _______ _ ~ ____ . __ 8~C300 1025 
79~750 1.07 11000 1034 80,750 1008 

THICKNESS 

8.0 
16.0 
12.0 
19.0 
20.0 

l3·5 
14.0 
18.0 
16 .. 0 

, 16 .. 0 
8 .. 0 

10.0 
9.0 

1200 
16 .. 0 
11 .. 0 

72 J l00 1017 72,100 le17 1300 
1231 900 , 1056 . , , 1231900 1 .. 56 17.0 
45 9700 1056 45,700 1056 14.0 
'351 600 1061 35,600 1061 1900 

9J500 1062 . _ 9~500 1.62 7 05 
286,800 1 .. 47 __ __ ___ 28611 800 1..47 
366;550 1038 1,000 1034 367,550 1038 

Page 4 



BLOCK -" GRADE GRADE GRADE TorAL GRADE 
NOo DEVEIDPJtl) ! CUo PROBABLE % CU .. POSSIBLE % CU. TONS % CU. THICKNESS 

NORTH I.DWm MARTIN 

NUf=1..,6o , , ;'.',--,,' 718,000 1052 718,000 1.52 49.,1 
2=60 ~~ oM 987,900 1063 987:1900 1.63 55.7 ., .-

3=60 ; 138,000 1090 138,000 1.90 2503 , 
<" 

4~0 242/1800 2.04 242,800 2.04 3502 
5~0 - , 79,700 1036 79,700 1.36 2100 
6=60 223,800 1085 223.9 800 1.85 4200 
7c:.60 

• I' .II~ .. 429:1000 1.29 429,000 1.29 27,,4 
8=60 537,800 1.66 537,800 1.66 5306 
9-60 288,900 1040 288,900 1 .. 40 26.5 

10 ... 60 560,300 1.81 560,300 1081 6900 
11 ... 60 281,800 1070 281,800 1.70 3907 
12=60 ' 338 l1 5OO 2.07 338~5OO 2 .. 07 5505 
13=60 .' 737,800 2006 737,9800 2006 56.9 
14..,60 1311500 1.55 13,500 1055 5400 
15=60 101,200 2006 107,9200 2.06 6700 
1&.60 5311 700 1053 53 l1 7OO 1.,53 2500 
11..,60 ',. ~ 

~ ....~\ .. 37.,800 1,,09 37,800 1009 15,,0 
18~60 Bll/OOO 1025 8111 000 1025 1500 
19=60 , ~ .;. 40.,600 2,,08 40,600 2.08 4003 
20 .. 60 I 

37/1200 1,,09 37.9 200 10 09 71.,0 
21=60 ~ ". ... - 7,900 1032 7,900 1,,32 2605 ., ' 

TOTAL NIH 898,9800 1.91 4.9 885,000 1. 0 68 159.9400 1042 5.9943 9 200 Ion 

Page =5 ... 



BWCK GRADE GRADE GRADE TOTAL GRADE 
NO o DEVEWPED ~. CU. PROBABLE iCt}~ POSSmLE !..£!!~ TONS 1> CU o THICKNESS ---- . - - ---- -- - - --_ ... _------ -_ . .... _---

SOurR LOWER MARTIN 

SLM- 1-60 2,528,500 1 .. 95 r " 2,528,500 1~95 7103 ,. 

2-60 2,102,300 1,,96 
, 

2,102,300 1.96 7106 , ... 
3-60 246,,900 1,,61 

•. r. 
246,900 1~61 27.4 .( 

4-60 2,540,700 1 .. 91 " 2,540,700 1.91 55.2 
5-60 615,300 1<>38 

f .<0 

615,300 1038 28 .. 3 
6-60 487,600 1075 .t .... i\&. -. 487,600 1075 2804 
7-60 524,100 2007 ~ ",. 524,100 2.07 31..2 
f3-60 458,100 2,,26 ~'r' ~ 

458,100 2a26 31.0 
9-60 704,200 1083 

f::,: •• ~ 

704,200 1083 4400 
10-60 162,500 1.48 i / '!? 1; 162,500 1..48 25 .. 0 
11-60 484,800 1 .. 41 ", .:-~< 484,800 1.41 2800 \' 

12-60 537.,400 1042 " 537,400 1.42 26 .. 0 . 
TOTAL SIM 7,875,700 1.93 3,516,700 1068 11,392,400 1 .. 85 
TOTAL NIM and 
SUi 8,774,500 L93 8,401,700 1068 159,400 1042 17,335,600 1.80 

l 'OTAL lVEST OF 
CBRISTMAS 
FAULl' 9,441,800 1~98 151883$970 l071 21782,300 l .. 78 28'y 108, 070 1081 

Page 6 



ORE RESERVES BETWEEN CiIRISTMAS AND JOKER FAUurS 

(Using Stronger Minera1ized'Beds) 

GRADE GRADE GRADE TOTAL GRADE 
DEVELOPED ~ CU .. PROBABLE ~ CUo roSSIBLE ~ CU" TONS ..1. CU. 

TOTAL NORTH 
UPPER NACO-1958 175, 900 1.79 263,850 1.79 439,750 1.79 

TOTAL NORTH 
MIDDLE NAOO-1958 20}OOO 1..48 20,000 1 .. 48 

TOTAL NORTH LOWER 
NACO-1958 217,300 2009 217.aOO 2 .. 09 

TOTAL BmwEEN CHRISTMI\S 
AND JOKER FAULTS 413, 200 1 .. 93 263,850 1.79 677,050 1.88 

ORE RESERVES EAST OF JOKER FAULT 
(Using Stronger Mineralized Zone) 

TO'l'AL QUARTZIFEROUS 
REPIACEMENT IN 
DIORITE 113}OOO 3 .. 58 16.1800 3034 201 000 2.04 149,800 3.35 

TOTAL ORE RESERVES 
(USING STRONGER 
MINERALIZED BEDS 
AND ZONES' • 9, 554J 800 2.00 16,~1.3,970 1 .. 72 3;o66}150 1.78 28)934,920 1.,82 

Page '7 



ORE RESERVES BETWEEN CBRISTJ.fAS AND JOKER FAtTllrS 

(Using Low-Grade Blocks) 

GRADE GRADE GRADE TOTAL GRADE 
DEVEroPED % CU. PROBABLE % CU .. POSSIBLE % CU" TONS ~ CU o 

TOTAL NORTH UPPER 
NACO row -GRADE-
1958 560,000 0096 840,000 0096 l, 40o, 000 0 .. 96 

ORE RESERVES EAST OF JOKER FAULT 

(Using Low-Grade Blocks) 
L. . ... 

TOTAL row -GRADE 
BroCKB Till and 
T2B-l958 2~340,544 l .. 2l 2, 372,580 l&OO 4,7l3..,l24 loll 

T<nAL OB.E FFSERVES 
(lYSING row -GF.ADE 
FWGRB) 91 44l,800 l .. 98 19102l,8l4. 1063 52 994,880 1036 34,458,494 l.68 

:page 8 



o.RE RESERVES WEST o.F 
CHRISTMAS FAULT 

TOTAL SOUTH MJl)DLE 
NACO B-1960 

TOTAL SOUTH MIDDLE 

DEVEIDPED 

SUMMARY TOTAL RESERVES 

Estimated as of January 1, 1960 (Amended) 

GRADE 
% CU. 

GRADE 
PRo.BABLE ..!! ell" 

161, 400 1026 

POSSIBLE . 

18,000 

GRADE 
% CUo 

1.09 

TOTAL 
TONS 

179,400 

GRADE 
~ CU. 

1 .. 25 

NAG~ A-1960 1,2931500 1.53 148,800 1.31 1,4421300 1051 

TOTAL NORTH LOWER 
NACO-1960 121100 2,,56 3,200 1.35 15,300 2031 

TOTAL NORTH UPPER 
ESCAlmOSA-1960 

TOTAL SOUTH UPPER 
ESCABROSA-1960 

TOTAL NORTH roWER 
ESCABROSA-1960 

TOTAL SOUTll LOWER 
ESC..AI\ROSA -1960 

TOTAL NORTH MARTIN 
A BED-1960 

TOTAL SOUTH MARTIN 
A BED-1960 

TOTAL NORTH MARTIN 
B BED-1960 

667,300 2.60 11553,020 2.,59 238,600 2.00 21 458,920 2054 

21 381,400 1025 348,200 1049 217291 600. 1.,28 

470,400 2045 548,200 1.99 1,,0.18,600 2 .. 21 

906,000 . 1_<>-'19__ 1.,_250.,000 ____ .1084 . 2:1156.i000 1081 

146,10o.~ ___ 1-"5L ____ '~ 66..2900 1082 __ 2_1310.00. 1.62 

291,800 1.54 291,800 1054 

791 750 1,007 1 1 000 1034 801 750 1.0.8 
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------ - . -- _ .... • •• -p 0 .' 

0 

~ , 
, 

GRADE GRADE GRADE TOTAL GRADE .. 
· f, CU o $ eu" % CU. f CU. , DEVEIDPED :PROBABLE roSSIBLE TONS 

" .0 

-: .. - I, 

ORE RESERVES WEST OF 1 
. . 

< 

CHRISTMAS FAUI11' ~Cont:'do) ; 
'0 • . . 

0 .-, r , 

TOTAL soum MARTIN 
'-;, 

, 
B BED-1960 286,800 1..47 286,800 1047 , 

~ 

TOTAL OORTH roWER 
MARTm-1.960 8981 800 1..91. 4.1885;000 . 1..,68 1.59,400 1.042 5,9431 200 1.071. 

< 

TOTAL SOUTH roWER '" 0 

, 

MARTIN-1.960 71 8751 700 1093 39 51.6.9700 ,".' 1. .. 68 -. 
11, 392} 400 1..85 " .. .,' 

. .. .. . 
TOTAL WEST OF 
cmlISTMAS FAULT 9,441., 800 1098 1.5,883,970 1. .. 71. 2;782,300 1..78 28 11 1.0811 070. 1.081. 

ORE RESERVES BNrWEEN CHRISTMAS . to. -.. " '!. I, 
~ , 

AND JOKER FAULTS . , t. 
I . } , - ~ L ~ 

TOTAL NORTH UPPER , 
NACO-1958 

. 
175,900 1079 263,850 1. .. 79 439.9750 1.079 

-, 
TOTAL NORTH MIDDLE . . .. 

~ 
, 

;-

TiA.CO -1.958 209 000 1048 , 20~OOO 1..48 
-. 

TOTAL NORTH roWER I ; .: 

NACO-1.958 -, 217 ~300 2009 217~300 2 .. 0.2, 

* .. 
TOTAl: NORTH UPPER , 

'- -

NAC~ LOW~E-1958 560 .. 000 0096 8401 000 0.,96 1,400,000 0096 

TOTAl, BETWEEN CHRISTMAS AND 
.rOKER FAULTS (USING STRONGER 

41.31 200 263,850 677,050 - 1. .. 88 :t..!.nJEPALIZED BEDS I 1093 1.079 

-
Page 1.0 

1 

, .. 
--- _. ~-- ~ . .. ~ . 



GRADE GRADE GRADE TOTAL GRADE 
DEVEWPED % CU o PROBABLE .. % etT .. . rosSmIE % CU" WNS ! CU~ 

ORE RESERVES EAST OF 
JOKER FAULT 

TOTAL QUARTZIFEROUS 
REPIACEMENT IN 
DIORITE 113aOOO . 3,,58 16,800 3034 20.1 000 2.04 149,800 3 .. 35 

** 
TOTAL LOH -GRADE 
BLOCKS TID AND 
T2B 2,340,544 1021 2,372}580 l.,00 4,713.1124 loll 

TOTAL ORE RESERVES 
(tTSOO STRONGER 
MINERALIZED roNES 
AND BEDS 9,554,800 2.00 16,313,970 1072 3,066,150 1078 28,934.1920 1 .. 82 

TOTAL ORE RESERVES 
USOO LOW -GRADE 
BIDCKS 9,441,800 1.,98 19,021.1814 1063 5,994$880 1036 34,458,494 1068 

IncludLng North Upper Naco Stronger Mineralized Beds 

** Inclu.ding Total Quartz:i.fer'ous Replacement in Diorite 

Page D 
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ORE RESERVES - DARWIN MINES UNIT 

January 1, 1957 

Reasonably Assured Reserves by Classes of Ore 

Average Qontent 
Tons Ag ~ Zn 

Shipping are 2,658 13.3 21.6 8.5 

Sulphide Milling are 126,196 4.2 4.6 10.0 

Oxide Milling are 38,108 6.4 8.9 5.2 
"\ r . L...-' ~. 

TOT.AL 166,962 4.8 5.9 8.9 

Mine Production, 1956 

Shipping .Ore 3,709 21.9 25.2 3.8 

Sulphide Milling are 96,357 4.7 4.8 8.7 

Oxide Milling are 45,821 5.8 5.9 4.0 

TOT.AL 145,887 5.5 5.7 7.1 

MBK/lh 

April 15, 1957 



SHOSHONE MINES UNIT 

Reasonably Assured Ore Reserves as of January 1, 1957 

Average QQntent 
Tons Au JiJ..-. -R!L ..Z!L 

Shipping ore 1,640 0.12 8.85 19.3 12.2 

Milling ore 4,499 0.06 4.2 8.8 6.1 

Total 6,139 0.07 5.4 11.6 7.7 

Production January-February 1957 (Grant ore body) 

Shipping ore 670 0.03 5.2 12.0 16.4 

Milling ore 2,373 0.035 3.5 7.9 11.4 

Total 3,043 0.03 3.8 8.7 12.4 

Reserves as of March 1, 1957 

Shipping ore 
Collnnbia pillar 1,040 0.16 10.5 22.2 10.0 

Milling ore 
Columbia pillar 989 0.09 5.7 7.6 2.0 
War Eagle pillars 1,380 0.08 3.6 10.4 3.8 
Grant ore body 200 0.03 3.5 7.9 11.4 

TOTAL MILLING 2,569 0.08 4.4 9.1 3.7 

TOTAL RESERVES 3,609 0.10 6.1 12.8 5.5 

Production - 1956 

Shipping ore 3.232 0.11 8.6 20.3 10.7 

Milling ore 24,284 0.03 2.9 6.6 7.8 

Total 27,516 0.04 3.5 8.1 8.1 

MBK/lh 
April 16, 1957 
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INTRODUCTION: 

NEW DEVELOPMENTS AT THE CHRISTMAS MINE, ARIZONA 

By 

JOHN T. EASTLICK 

The Christmas Mine, located in the Banner Mining District, is in the southwestern 

corner of Gila County, Arizona, approximately 10 miles to the north of Winkelman along 

State Highway 77. The mine is situated on the eastern slope of the Dripping Springs 

Range about one mile to the west and 900 feet above the Gila River. Elevations range 

from 2100 feet at the Gila River to 4250 feet at the crest of the prominent ridges 

above the mine. 

Discovered in the 1880's the mine has passed through the control and ownership of 

various mining companies. The isolated location of the property, and the fluctuation 

of metal prices caused intermittent operations until World War II. According to mine · 

records, production through 1954 was 1,554,500 tons for a total of 54,969,573 pounds of 

copper. 

The ore bodies at Christmas have drawn the interest of many mining companies and 

several exploration programs were initiated. Of these earlier programs, the explora

tory work in the deeper horizons below the 800 level by the United States Bureau of 

Mines is most significant. 

During the present three and one-half year program of development, preparation for 

a new shaft has been started; the No. 3 shaft has been deepened 534 feet with stations 

cut at the 1100, 1300, and 1400 levels; 16,800 feet of drifts and raises have been 

driven; and 73,060 feet of diamond drill holes have been completed. 

GEOLOGIC SETTING: 

Rocks in the Dripping Springs Range are represented by pre-Cambrian and paleozoic 

sediments, intrusive diabase of Cambrian (7) age, extrusive andesite of Cretaceous age, 

intrusive quartz mica diorite of early Tertiary age, and intrusive basaltic and ande-



sitic dikes of late Tertiary age. 

Sediments of the Pre-Cambrian Apache Series outcrop to the northwest of Christmas 

and are the oldest rocks exposed in the area. Above the Mescal formation of the Apache 

group are Cambrian sediments composed of the coarse pebbly Troy quartzite with a thick

ness of approximately 400 feet, succeeded by about 175 feet of fine-grained, argil

laceous, and limy quartzites. Uncomformably overlying the Cambrian quartzites are 

approximately 265 feet of Devonian Martin limestone comprised of shaly and. dolomitic 

limestones in the basal member, massive limestone in the middle horizon, and shales and 

shaly limestone in the upper member. Above the Devonian St~8ta are 550 feet of massive 

Mississippian Escabrosa limestone, followed by approximately 1,000 feet of Naco lime

stone of Pennsylvanian and Permian (1) age consisting of interbedded shaly limestones, 

shales, and limestones with local cherty and quartzitic layers. 

Intruded into the Mescal limestone and the Troy quartzite are irregular masses 

and sills of diabase. No exposures of diabase cutting rocks above the Troy have been 

noted in the area. 

Resting on the Paleozoic sediments are a thick series of undifferentiated volcanics 

consisting of andesitic flows, tuffs, flow breccias, and conglomerates. In the vicinity 

of Christmas, the volcanics are fine to medium grained andesites conSisting essentially 

of feldspar phenocrysts set in a matrix of fine, dark ferromagnesian minerals. 

All the earlier rocks are cut by a generally east-west series of quartz mica 

diorite dikes. Numerous sills and irregular apophyses extend out into the BuxroundiDg, 

rocks. These intrusives occur with several textural variations and are composed pri

marily of quartz, feldspar, and biotite. Generally, the smaller bodies contain vary

ing amounts of hornblende and biotite. In the Christmas area, the most common quartz 

mica diorite occurs as a light gray, coarse-grained, even-textured rock becoming 

porphyritic near the outer margins with large phenocrysts of quartz and feldspar in a 

fine-grained, dark ground mass. Some narrow quartz mica diorite porphyry dikes cut 
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irregularly through the main intrusive masses, probably representing a late phase of 

the same magma. 

In the Christmas mine, narrow post.m1neral dikes of basalt and andesite cut through 

the Paleozoic sediments and the diorite intrusives. They commonly trend from sligh~ly 

west to east of north with steep irregular dips. Two dikes along the north contact, 

varying from the general trend, strike approximately N600E and dip steeply northwest. 

STRUCTURE: 

The Dripping Springs Range is indicated by Ransome (2) to be a complexly faulted, 

anticlinal structure. The dominant structural features of the region are the generally 

east-west trending quartz mica diorite dikes, and the series of major northwest-trend

ing faults. The orientation and distribution of the diorite dikes suggest that they 

we~e intruded along a system of steep, N700W - N70~ trending fissures approximately 

parallel to the axis of the regional deformation. - The major faults are normal faults 

of the Basin and Range type with their hanging wall or down-thrown sides towards the 

valleys. 

At Christmas one of these major structures, the Christmas fault~ separates the 

area into two geologic settings. To the west, Naco limestone, capped by andesite, forms 

the prominent outc-rops along the steep ridges above the mine, and on the east side 

andesite comprises the predominent rock eastward to and across the Gila River. The 

surface outcrops of the quartz mica diorite, intruding the limestones to the west and 

the volcanics to the east, form an irregular elliptical outline with the long axis 

trending about N700E across the Christ!!l8s fault zone. Development work underground 

indicates the intrusive to consist essentially of two thick dikes, converging to the 

west towards No. 3 Shaft and to the east towards No.4 Shaft, with numerous branching 

sills and interfingering smaller dikes. In the footwall of the Christmas fault, the 

greatest mass of quartz mica diorite is centered to the east of No. 3 Shaft between 

the 500 and 1100 levels where several thick sills and numerous irregular apophyses 
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extend into the adjoining limestones. 

The sediments surrounding the intrusive contacts have generally south to south

easterly dips of 100 
- 200 • Much of the original structure is obscured by later post-

mineral faulting and by the intrusion of the quartz mica diorite, but it is apparent 

that some deformation preceded the intrusives. Along the south contact zone, the 

diorite cuts across the north limb of a small anticlinal fold, and the downward 

steepening of the sedimentary beds near the north contact suggests that the North 

dike intruded along the flank of a small flexure. Compressional stresses are also 

indicated by minor bedding-plane slips, small thrust faults, and local rolls along the 

bedding. 

Pre-mineral fractures are evidenced by the numerous steep-dipping sulphide and 

quartz stringers in the diorite and in the surrounding rocks. These occur along 

definite conjugate pre-mineral fracture systems, . one set consisting of essentially 

parallel fractures along the intrusive contacts, and the other set comprising of 

fractures approximately at right angles to the contacts. 

Underground the Christmas fault is exposed on the 300, 400, and 800 levels on 

the north contact, and at the portal of the 400 level on the south contact. This fault, 

with a normal displacement of approximately 1200 feet down to the east, strikes gen

erally N200 - 250W and dips 650 _750 northeast. Movement occurs along a 10 to 20 foot 

crushed zone with brecciated blocks and fragments of diorite, andesite, and limestone 

between several fault strands. Another paralleling structure, the Joker fault, has 

been discovered on the 800 level, 900 feet to the east of the Christmas fault. It 

strikes NIOo - 250W and dips 750 northeast with a normal displacement down to the east 

of an unknown distance. Numerous smaller faults occur throughout the three major fault 

blocks. The majority, with normal movements of a few inches to 40 feet, have north to 
i 

northwesterly strikes; trending obliquely to or parallel to the major structures. In 

the footwall area of the Christmas fault, two prominent east-west structures form the 

-4-



borders of a characteristic graben. On the north sidej the 1301 fault strikes gen

erally N700 - 750W and dips 550 - 600 southwest with movement down 60 feet to the 

south. The No.3 Shaft fault along the south border strikes approximately N850W and 

dips 600 - 700 northeast with a displacement of about 150 feet down to the north. 

The age of faulting, particularly that of the major structures, has been the sub

ject of much discussion. There can be no argument that at least part of the dis

placements along the Christmas and Joker faults are post-mineral, and evidence pOints 

strongly, both on a regional and a local scale, to the fact that probably the major 

part, if not all, the movement was later. Displacements along the 1301 and the No. 3 

Shaft faults appear to be "post-ore, but may reflect later post-mineral movement along 

pre-mineral fault or shear zones. The smaller northeasterly to northwesterly striking 

faults are definitely post-ore in age, cutting and displacing the sedimentary strata, 

the mineralized beds and stringers, the post-mineral basic dikes, and the diorite 

intrusive dikes and sills. 

ORE DEPOSITS: 

The known ore bodies of the Christmas mine are classified as pyro-metasomatic in 

type, occurring as replacements in metamorphosed limestones of the Naco, Escabrosa, 

and Martin formations. The relationship of the ore deposits to the intrusive is al

most diagrammatic. The type and intenSity of mineralization varies with distance from 

the intrusive contacts, with the degree of metamorphism,with the physical and chemical 

properties of the sedimentary rocks, and with the intenSity of pre-mineral fracturing 

and shearing. 

The sedimentary rocks near the intrusive contacts are highly altered and meta

morphosed. In the Naco and Escabrosa limestones, garnet and marble are the principal 

contact-metamorphic products along with lesser amounts of epidote, wollastonite, 

idocrase, chlorite, and serpentine. In the Martin limestone, the lower beds are 

highly altered to serpentine, dippside, tremolite, and chlorite with garnet sparingly 
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present. Shale beds like the upper member of the Devonian are altered to fine-grained, 

banded hornfels and, in some of the thin-bedded limestones, silicification is almost 

complete. The numerous steep stringers and seams of sulphides which cut the ore de

posits attest the fact that much of the metallization took place after development of 

the lime silicate minerals. Mineralizing solutions, undoubtedly traveling along the 

pre-mineral fracture zones near the limestone-diorite contacts, formed the extensive 

replacement ore bodies at intersections with favorable horizons in the metamorphosed 

limestones. 

The principal metallic minerals are chalcopyrite, bornite, magnetite, pyrite, 

sphalerite, and pyrrhotite. Small amounts of galena and specular hematite are commonly 

present near the outer margins of the mineralized zones. Some minor molybdenite occurs 

sparsely in the mineralized beds, generally localized in the siliceous and silicified 

zones. Magnetite increases with depth, becoming a predominant constituent in ores in 

the Escabrosa and Martin limestones. Oxidation was almost complete above the 300 

level, and extends locally to below the 800 level. Supergene ore minerals include 

chalcocite, native copper, copper OXides, and copper carbonates. 

Naco Limestone: 

Production up to 1953 was principally from the middle member of the Naco lime

stone. The deposits occur as gently dipping, tabular replacements in garnetized zones 

between thin shale and shaly limestone beds. Peterson and Swanson (1) identify nine 

distinct ore- bearing horizons along the north contact, and eleven beds on the south 

side. Viewed on a horizontal projection (Plate I), mineralized bodies in these favor

able horizons, yielded ore along the entire lengths of the main intrusive contacts. 

The individual ore-bearing beds range from 5 to 12 feet in thickness and extend 

laterally 150 to 200 feet away from the contacts. Oxidation masks much of the 

character of the primary mineralization, but it is apparent that magnetite and pyrite 

were predominant against the intrUSive contacts, yielding to chalcopyrite and bornite 
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in the intermediate zone, and grading to chalcopyrite, pyrite, and sphalerite with 

minor galena along the outer margins. 

Ore bodies in the Naco limestones to the east of the Christmas fault are known 

only from diamond drill hole intersections and from a few exposures on the 800 level, 

but they show the same characteristics of the deposits to the w~st. A 1290 foot 

diamond drill hole, drilled from the 800 level near the center of the block between 

the Christmas and Joker faults, cut .955 feet of sediments which definitely can be 

identified as typical Naco beds. 

Escabrosa Limestone: 

Ore bodies in the Escabrosa limestone, in contrast to the tabular flat-lying de

pOSits in the Naco limestone, occur as irregular, massive replacements near the \uurtz 

mica diorite contacts. Generally, the vertical dimensions are greater than the hori

zontal thicknesses, the ore bodies terminating abruptly into marbleized limestone away 

from the contacts. The known ore deposits, separated by a thick diorite sill, are in 

the upper and lower part of the formation. 

Ore bodies developed in the Escabrosa upper horizon on and below the 800 level show 

the common characteristics of these deposits. Intrusive relationships are generally 

complex with ore deposition occurring in blocks of limestone completely or almost sur

rounded by diorite. Other deposits occur as replacements of limestones in embayments 

between diorite dikes projecting westward from the main intrusives, and as thick, shell

like masses against the outer intrusive borders. The ores are usually higher in grade 

than those of the Naco with chalcopyrite, bornite, pyrite, magnetite, and sphalerite 

occurring in a garnet gangue. Magnetite and pyrite commonly predominate near the in

trusive contacts with sphalerite localized in the outer margins. 

In the lower part of the Escabrosa, ore bodies are known only from diamond drill 

hole intersections, but they show the same characteristics of deposition peripheral to 

the intrusive contacts. Other important deposits occur bet~QD the main intrusive 



masses. 

Experience indicates that wherever the Escabrosa limestones are in contact with 

the main intrusives, sizeable ore bodies can be anticipated. 

Msrtin Limestone: 

The most extensive of the replacement ore bodies is found in the lower part of the 

Devonian limestones. Mineralization in this horizon, extending north and south from the 

main intrusive dikes, occurs as a flatly-dipping, massive tabular deposit. These lower 

limestones, developed to the north on the 1300 level (Plate 3) and to the south on the 

1400 level (Plate 4) have proved to be consistently mineralized over an area 2700 feet 

in width across the intrusives, and 1400 feet in length along the intrusive contacts. 
) 

Diamond drilling to the east and west of the developed area indicate extensions to 3000 

feet along the south contact and to 2000 feet along the north contact. The lower 30 

feet of the Martin limestone, consisting of thin-bedded dolomitic and shaly limestones, 

is the most favorable zone for replacement. However, adjacent to the intrusives, where 

the intenSity of metamorphism and mineralization was greatest, the ore replaces up in-

to the lower part of the massive limestones of the middle member. 

Along the south contact, the deposit lies along the south limb of a small anti-

clinal fold which plunges gently to the west. Mineralization extends throughout a 

thickness of 65-80 feet for at least 1300 feet along the strike and for 600 to 850 feet 

down-dip, thinning abruptly to the south and to the west. Adjacent to the north dike, 

the thicker mineralization extends with a thickness of 55-75 feet for 1600 feet parallel 

to the intrusive contact, and for 200-400 feet up-dip along the bedding, becoming thinner 

to the northwest. Between the dikes the more favorable, thin-bedded, impure limestones 

are replaced, but mineralization above is spotty. 

Magnetite forms the predominant metallic mineral throughout the deposit, comprising 

from 15 to 25 per cent of the total content. Steep-dipping seams of anhydrite and 

gypsum are common, and local occurrences of fluorite are noted. The sulphide minerals 
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commonly show both a vertical a~d lateral zonal arrangement. Laterally the mineral-

ization grades from a pyrite -- chalcopyrite zone near the intrusive borders, to a 

chalcopyrite-bornite intermediate zone, and to a pyrrhotite-pyrite-sphalerite-chalco-

pyrite outer zone. Vertically in the thicker sections, pyrite, chalcopyrite, sphalerite, 

and sometimes galena generally border a chalcopyrite-bornite central zone~ 

CONCLUSION: 

Inspiration Consolidated Copper Company has developed suffi~ient tonnage of ore to 

warrant a mine operation. Plans and preparations have been made for a new shaft in con-

junction with a 2500 ton-per-daY mill. Culmination of these plans is expected if and 

when the present copper situation· improves. 
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