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The Arizona Department of Mineral Resources has compilec;l tables showing a 
radical drop in the pounds of copper recovered per wn of copper ore mined in 
Arizona during the last forty-nine years. The ten-year period 1910-1919 recorded 
a recovery of 48.38 pounds of copper per ton of ore,which dropped to 34.18 pounds 
per ton in the period 1920-1929, to 32.26 pounds per ton in the period 1930-1939, 
to 20.60 pounds per ton in the period 1940-1948, and to only 16.68 pounds per ton 
in the latest period 1949-19.58. In terms of recoverable copper, the aas~s for 
those periods indicated a drop from 2.419% copper in the first ten-year period, to 
0.834% copper in the last ten-year period. 

The details of the last ten-year period showed a drop in total copper content 
in Arizona copper ore from a high of 22.06 pounds of copper per ton in 1950 to a 
low of 18.30 pounds per ton in 19.56. The low rate of extraction for the period 
(83.87%) indicates a larger proportion of oxidized copper in the ores treated. 
The flotation process has been unsuccessful in recovering much oxidized copper, 
except that portion which has been recovered because of its attachment to sulphide 
copper particles. Recently,steps have been taken to leach the oxidized copper 
with acid, preCipitating on sponge iron, and fioating the preCipitated copper in 
conjunction with the sulphide copper. This will keep Arizona copper mines in 
business in spite of the low grade of the ore and the higher costs for labor and 
supplies. 

LEAD-ZINC 

Table V shows an average metal content of 2.826% lead, 7.993% zinc, 0.1309 
ounces of gold per ton, and 3.754 ounces of silver per ton in the Big Bug District, 
as compared with 7.921% lead, 9328% zinc, 0.0041 oz. gold, and 3.952 oz. silver in 
the Harshaw District, and 2.856% copper, 5.462% zinc, and 0.556 oz. silver in the 
Cochise (Dragoon) District. The armual ore tonnage from these districts was 
289,655 tons, 54,363 tons, and 60,692 tons respectively. Big Bug's average was 
for the three years, 1956-1958; Harshaw's and Dragoon's averages were for 1956 and 
19.57; the averages for 1958 were not available. 
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COPPER CONTENT OF ARIZONA'S MILLING
t 

LEACHING AND DIRECT SMELTING ORES 
~ YEARS !~4~-!~SB' 

Source: u.s.B.R. 
TABLE I 

COPPER MILLING AND LEACHING ORES 

Net Lbs. Cu 

• 
1.068 
1.038 
0.938 
0.922 
0.929 
0.912 
0.871 
0.910 
0.933 
0.9 

, , , • , , 9 
415,120 38,534,609 4.641 36,528,698 
542,761 51,744,359 4.767 49,957,686 
561,437 53,206,537 4.739 51,529,664 
614,162 55,500,000 4.518 ,53,695,282 
676,712 68,922,797 5.092 65,081,810 
548,685 58,953,021 5.372 54,502,450 
666,708 64,874,339 4.865 60,297,500 
623,779 67,118,620 5.380 62,880,400 
450 0 7 53 394 762 5.932 o 084 300 
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TABLE II 

COPPER RECOVERED FROM OTHER ORES AND MINE WATER PRECIPITATES 
GRAND TOm ALL ARIZONA PROOOCTION 

er 

TABLE III 

All 
Ariz.Mines 
71 ,020,000 
8~,602,OOO 
831,740,000 
791,438,000 
787,050,000 
755,854,000 
908,210,000 

1,011,816,000 
1,031,708,000 

971 678 000 

TONNAGE AND GRADE OF CONCENTRATE SHIPPED TO SMELTERS 
VAWE 6F' GOLD & SI1V~~~PPER gflper Ton Ore) 

·PROPORTION ~ RE BY 0 ~T 

TABLE IV 

Tons 
9~ 2,000 

.33,358,000 
34,839,000 
31,445,000 
38,678,000 
37,400,000 
41,000,000 
49,569,000 
46,125,000 
42 000 000 

COPPER RECOVERED FROM ALL ARIZONA COPPER ORES 
By Periods From 1§10-1958 Inclusive SOurce:U.S.B.M • 

• 
34.18 
32.26 
20.60 
16.68 

• 
79.9 
80.1 
84.2 
85.6 
86.8 
90.0 
82.0 
71.4 
74.7 

Arizona Department of Mineral Resources December, 1959 



, 
TABLE V 

METAL PRODUCTION OF THREE PRINCIPAL LEAD-ZINC AND COPPER-ZINC 
M!NING DISTRICTS IN ARIZ~A 

Years 1956, 19.57 & 19.58 Source: U.S.B.M. 

Tons Tons Tons Tons Ozs. Ozs. TotaJ. 
Ore Copper Lead Zinc Gold S:llver Value 

131G BIG 
1956 2.53,971 242 .5,776 13,934 25,327 799,858 $ 7,441,916 
1957 300,729 .366 6,678 17,942 27,279 922,210 8,055,623 
1958 314~266 420 72616 20z501 282145 930z~14 821822827 

TOTALS 868,966 ~028 20,070 52,377 80,751 2,652,382 $23,686,366 

~orertb1! MetBi n en, or z. 0.1l8% 2.310% 6.028$ O.09290zo 3.0520~ •. $ 27.26/ton 

Approx.Assay of Ore 0.181% 2.826% 7.993% O.1)090z. 3. 7 54oB~ , .... 
HARSHAW' (Tyndall & Oro Blanco) 

1956 55,448 120 3,326 3,975 1.53 172,869 $ 2,396,789 
1957 53,278 11 3,736 3,9.58 166 175,594 2,215,024 
1958 Not Available 

TOTALS 108,726 131 7,062 7,933 319 348,463 · $ 4,611,813 

Recoverable Metal 0.120% 6.495% 7.296% 0.OO290z. 3.2010z. $ 42.42/ton Contentz % or Oz. 
~ 

Approx.Assay of Ore 0.185% 7.921% 9.728% O.OO4loz. 3.9S2oz •. 

COCHISE (Dragoon) 
1956 76,668 1,669 - 2,795 - 31,147 $ 2,212,442 
1957 44,716 1,105 .. 2, ;'1.0 - 22,926 1,267,890 
1958 Not Available 

TOTALS 121,384 2,174 5,305 54,07,3 $ 3,480,332 
Recoverable Metal 2.285% 4.370% 0.445oz. $ 28.67/ton Content~ % or Oz. 

** 2.856% 5.462% 0.5560z. Approx.Assay of Ore - .. 

* Based on estimated 65% Extraction on Cu;82% on Pb; 75% on Zn; 71% on Au; 
81% on Ag. , 

** Based on estimated 80% Extraction on Cu; 80% on Zn; 80% on Ag. 
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TABLE VI 

MINE PRODUCTION OF LKAD, ZINC, LEAD-ZINC, COPPER·ZINC AND COPPER-LEAn-ZINC MINES 

IN ARIZONA, IN 1956, 1957, 1958 

Source: U.S.B.M.: Minerals Yearbooks 

RECOVERED METALS 
Tons l'ons TOns TOns Ozs" uzs. 
ore Lead Zinc Copper Gold Silver 

ALL LEAD MINES: 
i§>6 5,977 1,1l2 74 16 114 27,543 
1957 9,762 1,722 132 15 153 )8,779 
1958 6,571 1,590 85 7 189 56,153 

ALL ZINC MINES: 
1956 2,132 - 328 19 8 523 
1957 7,072 - 1,464 44 23 1,405 
1958 14,210 - 2,636 85 28 2,620 

ALL LEAD-ZINC MINES: 
1956 .3.56,283 10,571 21,85.3 649 25,437 1,071,595 
1957 371,412 10,497 23,$42 530 26,300 1,044,073 
1958 .361,488 10,278 24,706 5.30 27,420 1,052,987 

ALL COPPER-ZINC MINES: 
1956 75,957 .3 2,861 1,592 - 31,2.31 
1957 88,171 13 8,455 2,337 66 41,596 
1958 5,961 .3 762 151 II 3,204 

ALL COPPER-LEAD-ZINC MINES: 
1956 4,309 300 400 99 .3 46,354 
1957 2,888 182 299 68 - 27,215 
1958 - - - - - -
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TABLE VII 

LEAD OR ZINC CONCENTRATES SHIPPED TO SMELTERS 

1956 AND 1957 

Source: U .S.B.M. 

GROSS METAL CONTENT 
Gold Silver Copper Lead Zmc 

Tons Ozs. Ozs. Lbs. Lbs. Lbs. 
!.INC: --n56 50,639 3,190 185,174 833,226 1,888,835 53,166,002 

1957 6S,833 3,250 271,952 1~O76,130 1,508,.3Ll 70,970~880 

TOTALS 116,472 6,440 457,126 1,909,356 3,397,176 124,136,882 

AVG.ASSAY 0.05$oz 3.92$oz. 0.82% 1.46% 53.3% 

LEAD AND LEAD-ZINC: 
1956 24,199 19,461 800,611 535,191 16,228,081 4,498,647 
1951 29,902 20,212 190,662 630,307 19,246,246 5.236,962 

TOTALS 54,101 39,619 1,591,213 1,166,104 35,414,321 9,735,609 

AVG.ASSAY 0.7250z. 2.91oz. 1.01% 32.4% 8.9% 

OOPPER-LEAD-ZINC: 
J.9~ 3,763 3 115,133 I 6<:6,514 . 3,114,828 767,499 
1957 1,737 - 53.586 286,676 1,562,101 44l,708 

TOTALS 5,500 3 169,319 893,190 5,276,935 1,209,201 

AVG.ASSAY - 30.8oz. 8.12% 48.0% 1l.O% 

MISC. COPPER-LEAD, COPPER-ZINC: 
1956 1,~tl - 40,831 261,280 1,231,541 66,157 
1951 442 - 19,706 96,554 216,263 83~i'lS 

TOTALS 1,890 - 60,531 363,834 1,501,804 149,732 

AVG.ASSAY - 32.030z. 9.6% 39.9% 3.96% 

LEAD CRUDE OHE (Direct Smelting): 
188,968 19~ ?,o77 ~ ·1 

21,017 . 39,061 2,212,005 
1957 8,412 )6,925 36,624 3,)8),755 339.341 . 

TOTALS 14,089 262 63,942 75,691 5,595,160 528,309 

AVG.ASSAY o.0190z. 4. 54oz. 0.21% 19,85% 1.9% 

Arizona Department of Mineral Resources Deoember, 1959 

- 6 -


